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Books 1 and 2 of the New General Mathematics
course have been revised 1o reflect the present
content and philosophy of the mathematics
syllabus of the Zimbabwe Junior Certificate.
Book 2 completes the Junior Certificate course.

In Book 2, new material has been written to
cover the following topics: Congruency
(Chapter 12y, Money transactions
(Chapter 17), Ready reckoners (Chapter 23)
and Caleulator skills (Chapter 24). New sections
on everyday consumer arithmetic have also
been added. In addition, a full-scale Junior
Certificate level practice examination is now
included as part of the revision exercises and
tests. To ensure that Book 2 keeps to the ZJC
syllabus, topics such  as  trigonometry,

Pyvthagoras’ theorem, transformation geometry
and matrices now appear in Book 3. Users

Preface to 1992 edition )

should note that Chapter 24, Calculator skills,

is included partly as a life gkill for potential

school leavers and partly as preparation for

thase who may go on to take the calculator

option at School Certificate level. Although

calculator skills are not necessary for the Junior

Certificate, many teachers have indicated that |
they would like the topic included in Book 2

for the above reasons.

While revising Book 2, the opportunity was
taken to make corrections and to update stat-
istical information. The authors and publishers
are grateful to the Central Statistical Office.
Harare, for providing valuable data. Further-
more, we are grateful to the many readers who
have made helpful suggestions and who have
provided so much encouragement.

M F Macrae, 1950
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meaning

is equal to

is not equal to

is approximately equal to

is identical to

is equivalent to

is greater than

is less than

is greater than or equal to

is less than or equal to

degrees (size of angle)

degrees Celsius (temperature)

points

the line joining the point A and the point B ¢r the distance between points
A and B

triangle ABC

the angle ABC

lines meeting at right angles

pi (3,14 ...)

per cent

A is the set p; q; 7

B is the infimite set 1; 2; 3 and so on

set builder notation; C is the set of numbers x such that x is an integer

number of elements in set A
is an clement of

iS 'I'ICI't all {'.J.[.‘II'HTH'L Cl.r
complement of 4

the empty set

the universal set

A is a subset of B

A containg B

negations of T and 2
union of 4 and B
intersection of 4 and B




and 1.

factors.
118
5 16
9 12
13 42

S,
2795,

working:

Chapter 1

245711 13,.
i prime number.,

(b) state which factors are pr
(clexpress the number as

metftod: Divide

Number patterns

Factors, prime factors (revision)

HW=8=5and4) - 5=1
8 and 5 divide into 40) without remainder, 8
and 5 are factors of 40,
A prime number has only two faciors. itself

Example 1

(a) Write down al! the factors of 24. (h) State
of these factors are prime numbers. |
a product of its prime factors.

(&) Factors of 24: | 203 4 6; 8:12: 94
(b} Prime factors of 24 2 and 3

(€) 24 =2% 2% 9x3

Exercise la (Revision)
Foreach number. (

) write down all is fictors,
e numbers,
a product o its prime

2 28

3 33 4 45
6 22 7 50 8 1
10 36 11 39 12 536
14 50 15 64 16 72

Example 2
Express 90 a5 a product of ity prrime factors in inifie

90 by the prime numbers 2 3

-« In turn unl ic will nat divide [urther,

A

wn

ilu:— S-H
|

- - Ate prime numbers, | s ol

el
\e) Express 24 gy

80
G0

W3
2w gl

Niice that 3 % 5 =

Exercise 1b
Express each
factors in ind

I 27

2 44

XAix5
5
4% in index form.

(Revision)
number as a product of i prime
ex form.

3 52

i

b
b oy 6 104 7 116 8 117
9 200 10 279 11 364 12 444

Highest common factor (revision)

I+ is the highest common Factor (HCFY of

28 and 42, It is the oreinies]

divide exactly

Example 3

number which will
int both 28 and 42

Find the HCEF of 504 and 588,

method: Expres
its prime [acto

working: o 504 9| ska
9 959 3 [as
21196 3 | 147
9 63 7 449
3 21 Fi 7
7 7 / 1

| 1

=929 % 32 7

588 =22 x 5 x 72

Find the common prime Gictors.

=[P x3x7Ix2x%x3

88 = (9% 3
The HCF is the
ctors.

HOTF =

I
(]

L&
H4
w3

s each number as a product of
TH.

X7 x7
product of the common prine

-




Exercise l¢ (Revision)
Find the HOF of the llowing.

1 28 and 42 2 50 and 45
3 M and 40 4 18 and 30
5 34 and 105 6 24 and 78
7 60 and 108 8 216 and 168

9 36. 54 and 60 10
11 324, 432 and 540 12

72, 108 and 54
252 567 and 378

Lowest common multiple
(revision)

Multiples of 6:  6; 12; 18; 24; 30; 36; 42;

448: ...
Multiplies of 14: 14: 28; 42; 56: 70; ...
Notice that 42 is the lowest number which i a
multiple of hoth 6 and 14. 42 is the lowest
common multiple (LCM)} of 6 and 14

Example 4
Fined the LOM of 22, 30 and 40,

method: Eﬁ:pn‘ss eirch numberas a pr:)duc[ of
its prime factors.

=0 w1

=235

=2 x5

The prime factors in 22, 30 and 40 are 2, 3, 5
and 11.

The highest power of each prime factor must
be in the LOM.

These are 2%, 5, 5 and 11.

Thus, LCM = 2 % 3 x 5 x |1
Gx3x5x%x 11

| 320

Exercise 1d (Revisien)
Find the LCM of the [l l{m"]ng'.

1 9and 12 2 Band 10

2 10and 15 4 20 and ¥4

5 15 and 33 6 42 and 56

7 2 3and 7 B4 5and 6

9 8 10 and 12 10 12, 15 and 18

11 36, 4D and 60 12
2

20, 28 and 35

Number patterns
The multiples of 3 can be given in a row, or
strqut‘.m:t‘:

306,90 120 1% T8y 2L ...
They can alsa be shown by shading on a 1- 100
number square as in Fig, 1.1

H } | T i I
I i (N ji |
i i, i} g ] Hi
LA ¥l 35 i | 38 i i
11 13 | 14 1] 7 39 | ¥
Ak B ED sg | 50
T ir] | b5 i 7] i
71 T FLE B Ol Bn
£ i i R3] a0 H] bl
Lol b | 85 i
Fig: 24

These are both :'xump]vﬁ ol number patterns.

Extending number patterns

Example 5

Find the next four lerms in the sequence 1,2, 4,75 11;
16G; .. ’

method: Find the differences between one nume-
ber and the next.

— WY

Notice the pattern in the dilferences. The
differences increase by | each time. The next
term in the sequence is found by adding 6o 16,
This gives 22, The next term 15 found by
adding 7 to 22, and so on. The next four terms
ares...5 22293746,

TENCESs:




Exercise le
I Complete the gaps in the following sequences:
Sda) Multiples of 40 4 8; 12; 16; ...: 100
{b) Multiples of 6z 6; 12: 18; 24: .. ; 96
el Multiples of 8:  8; 16; 24; 32; . ; 96
(e} Multiples of 9 9; 18: 27: 36; __: 99
2 Make four 1-100 number squares.
On the first number square, shade all the
multiples of 4 which vou found in question 1.
Repeat on the other number squares for the
multiples of b6, B and 9.
\3 Find the next four terms of the following
SCUENCES,
(a) 25 58 1 145 ..
{b) 1;6; 11; 16; 24; .
fe) 1; 12:93; 34; 45; ..
(d) 10;9: 8; 7, 61 . ..
(e} 0:1:3: 6 10;
(fy 1;2:4;8:; 16;
(=h 1387 15: "‘!
{h) 1;2:5: 10: ]f._,
{ij ;4 9; 16; 93: . _.
5 VI 52 0 (e 2R E
4 A irader stacks some tins in triangles as
shown in Fig, 1.2 helow.

Fig. 1.2

{a} Copy and complete Table 1.1,

Table 1.1
Number of tins 1 2 2 4
in bottom row
Number of tins |l 3
altogether |

(b} Extend the table for 5. 6: 7 8 tins in the
hottom row,
5 (a) Copy and complete the sequence of
square numbers shown in Table 1.2

. N

Table 1.2
index form | 17 2% 3% 42 107
number 1 4 9 16 ... 100

g

=1 |+4=4 |+d+5=4

Fig. 1.3

(b} Copy the pattern in Fig. 1.3 on 10
squarcd paper. Extend the pattern by
drawing 5 ¥ 5,6 X 6and 7 X 7 squares.
Is it true that 7% = sum of the first seven
odd numbers?

Table 1.3
| number pattern total |
1 l 1
2 I'+2+1
3 I + 284 3+2+1 9
4 I+24+3+4+3+24+1| 16
5
6
i

(c) Copy the pattern in Table 1.3 and com-
plete it for the numbers 3. 6 and 7. Write
down the sequence formed by the rotal
column. What do you notice?

Graphs of number patterns

A graph is a picture. The pictograms, bar
charts and pie charts you drew when working
with Book 1 were all examples of graphs.

Graphs are usually drawn on graph paper.
There are two common kinds of graph paper
as shown in Figs | 4 and 1.5 overleaf,

1
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e, L4 2 graph paper — the smadl squares are
2 m by 2 mm

b

EiEESETEE: I

£
i

Fiszess

Fig, 1.5 I mm graph paper — the small iquares ire
L by o

The lines on the graph paper are either thick,
medium or thin, These make big, medinm and
small squares. On pour graph paper, find out
the following:

1 the length of side of the big, medium and
small seuares;
2 the number of small squares inside a hig

SEJLETE]

3 the widih. in big squares, o0 vour graph
i}[li}l.'l';

4 the length, in big squares, of your graph
paper.

In this book most graphs will be drawn un

2 mm by 2 mm graph paper.

The lollowing example shows how 1o draw a
stmple graph of & number pattern.

4

Example 6
Diviee o grapli do showe the sequence 15 204,70 115 16,

The graph is given in Fig. 1.6,

Thit goodenta ! 24, %1115

Term | lst | Fog| 3 | 46| S| btn
TF S T I o T TR B
/S QI 11858 LI 5.8 6, B NUS RIS L
nF.Sr SR 1 1= LR E 1'E i
Size
B{T0P= 0 e e Easn, |
] STl S T i

Tst Tnd drd fth th ek

TEP’!T!

Fig. 1.6

Notice the following in Fig, LG,

{a} The lines. represent the terms of the
Sﬂ‘(lll['l“'l‘.

(b1 The length of each line represents the size
of ¢ach term. For example. the 5th term,
11w o line 11 units long.

i) Two lincs are labelled
Tliese are called axes.

(el) The axis along the hottom of the graph
shows the numbers ol the terms. This is
citlled the horzontal axas,

(el The axis at the lelt-hand side ol the graph
gives d scale, or measure, ol the sizes of
Lthe Lerms, This s called the vertical axis.
In this case the scale uses 2 om to represent
0 ounits,

with numbiers;




(f) A table showing the data of the graph is
Ve,

(gl The title, or name, of the graph is given at
the top

Every graph shoold show the following:

L o title:

2 4 table giving the data of the grapl:

3 labwlled axes with suitable scales:®

4 lines or points giving a picture of the datu

* Look at the highest nunibers in the dati when

choosing scales. Further advice on choosing

seales is given in Chapter 7. .

Exercise 1If
In questions 1-6, use the same scales as those
in Fig, 1.6
1 Table 1.4 gives the factors of 18 in numerical
irder,

Table 1.4

F!umerir;al st Znd Srd 4th
. order -

S5th 6ih ‘
|

factors

¥ [
of 18 | 2 3 {3 o

18 |

Diraw a graph of the Gictors of 18,

=1 & i

Won

10

Draw a L’CI';I}‘:EI ol the hirst five multiples of

b 4 8p 124 16230, 2

lhe numbers 1: 3: 6; 10; 155 21 ... are

known as the triangle numbers (see

Exercise le, quesiion 4. Draw a graph ol

the hrst sis triangle numbers,

The numbers 1; 4; 9 16: 25 . . _ are known

a5 the square numbers (sere Exercise e,

fuestion 51 Draw aograph of the first five

sequare numbiers,

Draw a graph ol the first ten odd numbers.

Draw a graph of the Birst ten even numbers.

‘The stquence 1315 2::8; 5: 8:

as the Fibonacci sequence. Kach erm is

the sum of the previous two terms,

tar Write down the first ten terms of the
Fibonacel sequence.

(b} Draw a graph of the first ten terms of
the Fibonacel sequence, Lise a seale of
Zem o 10 units on the verdeal axis,

Diraw a graph of the factors of 30,

Draw a graph ol the decreasing SeqUenCe

16; 8: 4: 25 I & Use a scale of 1 em 1o

I unit on the vertical axis.

Draw a graph of the sequence 52; 212 19: 3:

W: 55 12: 21: 39

18 known

i




Chapter 2

Sets (2)

Sets (revision)

Example 1

Given €= { foynimyu lage}; A= { firia;mse)
and B = {r, w: l; ¢}, (a) draw a Venn diagram shuio-
ing A. B and &, (b) list the elements of A 0 By {¢)
Jnd n(4A U B).

{a) Fig. 2.1 is the required Venn diagram:

Fig. 2.1

o
(b} A N B is the intersection of sets A and B,

i.e. the set whose elements are members ol both
A and £,

AN 8=

(c) A U B is the union of sets A and B, i.e. the
set whose elements are members of A or B or
both 4 and B.

AU B={fr a m;eu;l}

Notice that although rand ¢ are elements of

biath A and B, there is no need to write them
down twice.

n(4 U B) is the number of elements in the set
AU B,
nAUB) =7

Table 2.1 contains some of the symbols and
language of sets that appeared carlier in the
course, in Chapter 2 of Book L.

6

Table 2.1
symbols meaning
= {a b o} | Pistheseta b cod
0= {1;2 3 ...} ... means “and so on’
@or{ } the empty set
& oor WU the universal sot
£ is a member ol
g | s mod 2 member ol
i C is & subset of
¢ is maf a subsct of
3 includes
PUQ union of £ and ¢/
Py | imtessection of P and
n(s) | number of elements J:-'J

Exercise 2a (Revision}
1 Make cich of the fllowing true by writing
either € or ¢ in place of the *.
(a) 9 #{2: 4 6: 8 10} dq
(b) 15 = {3:.6; 9% ..z 241 !
fe) 44 = {5 10; 15 20; ...}
(d) B+ {a;b;d.-52)
2 Find n{X) when X =
(a) (h:oyuys:e} (b) {toeson your fret}
(e} {0:1;2} (d) {months ina year}
(e} 15; 5;6; 6} () {11;12;15;...;22;
Give three examples ol an empty set
Give three examples of an infinite set.
Write down all the subsets of the [ollowing.
{a) {3: 4 5} (b) {x:»}
(e) {0; 2} () {f 0wt
6 Write down the following using symbols.
(a) 2 and 6 form a subset of the factors of 18
(b) {trees} isnotasubset of {metal objects}
(¢) {vehicles} contains {buses]
{d} children are members ol the human
: race

ke Ll
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==

7 1f &= {months ofthe year}, #= {first eight
months of the },:*ar}. Y = {months ending
in v}, draw a Venn diagram to show the
reélationship between &, Fand .

8 Which of the following pairs of sets are dis-
Joint? 1 the sers are not disjoing write down
two members of the interscetion,

(a) {prime foerors of 24},
{prime factors of 53)
(b} {multiples of 3}, {multiptes ol 7)
[t} {Faire; LZomba; Zambial,
{rountries of Africa)
(d) {letters of bull}, {letters of cow)
9 IMT¥={2: 4 6:8:...;20
M = {multiples ol 3}
L. = {numbers less than 14}
write down the members of the following
bl £
fa) MUL (B MNOL (c) MU¥
(d} ENM {e) ENL DY LU E
10 (a} Drawa Venn diagram to represent the
data of question 9,
(f) Henee find (i) n{M U L), (il)n{ ML),

Sets of numbers

Here are some sets of numbers that were
discussed in Book 1:

The numbers that people use lor counting are
called natural numbers. The set of natural
numbers is usually Zalled v,

N=1{1;2;3%4 5 ...}

Il eero, 0, is included with N, then the set be-
comies the set of whole numbers, usually called
v,

W=k L EE45..0

if the negative whole numbers are included
with It then the set hecomes the set of integers,
usually called 2.

Z=1u

=8 =2 =1l 1o 2543 .

Finally, any number which can be expressed as
i fracton with a numerator which is a member
of Z and a denominator which isa member
of N is called a rational number. The set ol
rational numbers is usually called Q.

c e — 12— 0+ 3 + 0,955 1H:

Notige that all the numbers in } can be

. N - i .
expressed mthe form i where g e Zand b e N,
’

For example, — 1,2 = — 143, 0,935 = &% and
no_ =
2=

/

Exercise 2b

Given 4 = {+4: §: — 85 + 1.5 — 19 —0.3:

34; 20: W — 68 —9.666; + 3%}, refer o A

when answering the questions in this exercise.

1 List those elements of 4 which are members
of (a) N (b)) W {c} Z2 (d} @

2 List those elements of A which are integers
but mef natural nombers.

3 List those members of A which are integers
bt not whole numbers,

4 List those members of A which are rational
but sl whole mumbers.

5 List those members of A which are bath
rational and whole numbers.

Venn diagrams, problem solving

Venn diagrams can sometimes be used w store
numerical information. In such cases it is also
possible 1o use the Venn diagrams to solve
problems arising lrom the data.

Example 2

In a village everyone speaks esther Ndebele ur Shona or
buth. [f 65% speak Ndebele and 89% speak Shona,
what fercentage speak bolh languages?

Let V¥ = (Ndebele speakerst, § = {Shona
speakers}. In Fig, 2.2 overleal, the numbers in
the regions represent the percentages of people

-




in those regions. 1t is required to find n(N M S).
Let n(N M §) = ».

In Fig. 2.2 check that n(N) = i3 and n(§) = 89.
Since n(N U §) = 100,
(65 — %) + & + (89 — x) = 100

> 154 — x = 100

= = 95%F

3% of the people can speak both languages.
Note that this result means that 11% speak
Ndehele only and 35% speak Shona only.

Example 3 o

) students were asked what they dud last might. 16
said they read a book. 41 said they waiched television,
1177 said they did netther. how many did both?

Let® = {all students}. B = {book reéaders) and
I'= {television watchers) . It is required to find
n(ENT). Lan(BNT) =«

Fig. 2.3 is a Venn diagram containing the
given information. The numbers in the regions

of the Venn diagram represent the numbers of

clements in the regions.

BT AT 13
fll. I.")‘Lw\\L .\‘-
| 14 [ % | I |
1 P |
kol
b, s
R S

Fig:-2.3
In Fig. 2.3 check thatn{8) = 16 and n( T = 41.

The totals for the regions must add up o the
nuriher of people in the universal ser;
x+ (16 —x) + {4 —x) + 7 =350

= 0t — x = 50

e = I4

|t students read a book and watched television.
Note: In this case. the |6 who read a book
includes the 14 who also watchetd television.

In general:

1 Identifv the sets, including the universal set.

2 Draw a Venn diagram,

3 Enter the data on the Venn diagram, start-
ing with x, the unknown guantity,

4 Form an cquation using the fact that the
total number of clements in the regions
cquals the number of elements in the uni-
versal sel.

In Exercise 2¢ the number of subsets will be
restricted o two,
A"

Exercise 2¢
Draw a suitable Venn diagram in each ques-
tisn.

1 In Fig. 2.4 the numbers of elements in each

region of the Venn diagram are as given.

Fig. 2.4

Holt U H) = 52, ind x
2 In Fig. 2.5 the numbers of elementsin each
region of the Venn diagram are as given.

Fig. 2.5

In{&) =30 find x
3 Inthe Venn disgram in Fig. 2.6 the num-
Irers of elements dre as shown.

I 4



Fig.

26

Given thatn(P U Q) = x, find ¥ and henee
lind n{ &),

A company employs 100 people. 65 of

whom are men. 60 peaple. including all the
women, are paid weekly, How many of the
men are paid weekly?

In a village all the people speak Tonga or
English or both, If 979 speak Tanga and
B% speak English, what percentage speak
hoth languages?

6 Ajobis applied for by 20 people. Fve ryone

10

cither has u school certificate or a diploma
or both, I 14 have school [:c]:'[iri::ul:*_\: anl
L1 have diplomas, how many have a school
vertilicate only (i.e. a school certificate but
not a diploma)?

In a class of 35 students, evervone does
history oreconomics or bath, IT19students
do history and 27 students do economies,
b many do both?

In a class of 36 students, evervone docs
biology or physies or hoth. If 9 do baoth
subjects and 12 do physics but not biology,
how many do biology hut not physics?

In a school of 750 students, 320 are girls,
359 students do some kind of sport. If 11
gitls do no sport, how many bovs also do
1 sport?

Out of 25 teachers, 16 are married and 15
are women. If' 6 of the men are married,
how many of the women are not married?

G




Chapter 3

The cartesian plane

Points on a line

The number line is a graph, or picture, of all
the positive and negative numbers (Fig, 3.1).

Fig. 3.1
If we draw points on the number line, we
can say exactly where they are on the line,

=
== i T0
b=
v
¥

L=
|

Fig, 5.2

In Fig. 5.2, A is 3 units to the right of zero
and B is | unit to the lefi ol zero, We can shorten
this to A(3) and B(— 1). In the same way, Cis
the point C {14) and D is the point D{—2).

A(3) and B(—1) give the positions of A
and B. Notice that weare using brackets in a
different way from the way we use them in
algebra and arithmetic,

Exercise 3a

1 In Fig. 3.3 P(2) gives the position of P and
Q= 3} gives the positen of Q. Give the
positions of B, S5, T, U7 and ¥V in the same
way.

fig 5.5

2 In Fig. 3.4, A(0,7) deseribes the position of
AL Deseribe the positions of B, G, D, K F
and G in the same way,
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Fig. 5.4

5 Draw a number fine from — 10 to 10, On

the line, mark the points A(B), B(3),
C(—4), D(—8), E(9), F(—9), G(0), H(7%)
and I{—64).

4 Usc graph paper to draw a number line like
that of Fig. 3.4. On the line, mark the points
P(0,8), Q(1,3). R{0;4), S{—0,4), T(—=0.7),
U(1,9) and V(1,0).

Points on a plane

Exercise 3b (Discussion)

1 Try to describe the poesitions of points P,
and R in Fig. 3.5.
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Fig. 3.5

Hint: one way is to measure the distances of

P, Q and R from the edges of the page.




2 Fig: 3.6 shows the same points on a om
square grid. Starting at the cross, describe
how o get to P, Qand R, Does this make it
casier Lo describe the positions of the points?

Fie, 3.6

Cartesian plane

The positions of points on a line are lound by
using & number line. The positions of points
on a plane surface are found by using fwo
number lines, usuallv at right aneles. See
Fig. 3.7. '

In Fig. 3.7, starting from the zero point. Pis
in position | unit 1o the fgedf and 4 anits up; O
i5 in position 3 units o the right and 2 units ufr;
R is in position | unit to the leff and 2 units
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Fig. 3.7

We can shorten this o P(1; 4), Q(3: 2) and
R{—1; = 2}. The position of each point is rep-
resented by a pair of numbers

Fig. 3.7 is a graph, or picture, of the three
points P, Q3 and R. In a graph like this, the
number lines are called axes, They cross at the
zero-point of each axis, This point is called the
origin. The axis going across from left 10 righi

V=ixis Cpuasitive)

SN
& f‘r/ B

= T -

; CHE Rl
LERRSL Ipmlb':{h

-anis ositive |

P AR | AT o

Firg. 3.4




is called the x-axis. It has« posin. scale to
the right of O and a negative scale w the left of
(). The sxis going up the page is called the
y-axis. It has a positive scale upwards from ()
and a negative scale downwards from O,

A plane surface with axes dimwn on i, soch
as Fig. 3.7 and Fig. 3.8 on page 11, is called a
cartesian plane. 1t is numed after the French
philosopher and mathematician, Descartes.
Hiz work made it possible to represent
geometry in a numerical way,

Coordinates

Fig. 3.9 shows a cartesion plane with points AL

B. C and T3 drawn on it
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The position of A is found by moving 2 units
to the right o the origin and then 3 units wpahe
page patallel w the y-axis, We can shorten this
to A2 3). O s [ound by moving 3 anits o the
feft of the origin and then 1 unit dwen the page,
1ts position is C{— 3; — 1), In thesame way, B
and 1) are the points B(1: —2) and 1){ - 204,

The pi.mili.un-tl[' vach [roint s given |!}' in

12

ordered pair of numbers. These are called
the coordinates of the point. The Hrst number
is called the x-coordinate. The yv-coordinate
gives the distance of the point along the x-axis,
Thee secund number is called the y-coordinate.
The peeonedinate gives the distance of the point
along the 1-axis. The coordinates are separated
by asemivolon,

(1;4)
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Fig. 301

The order of the pair of numbers is very
important, For example, the point (1 4) isnot
the same as the point (4 1) This is shown in

Fig 3.1 1.
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Example 1

Write dowen the conrdinates uf the vevtices of triangle

ABC and purallvingram PQRS in Fig. 312,
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The vertices ol triangle ABCO are Al—20 3).
Bi{2: — 1) and C{{}; — 1). The vertices of paral-
lelogramn POQRS  are Pi0; 4, 0Q(1; 2],
R{—2:—2]) and 5{— 5; 0},

Nodee that Cand P are on the p-axis. Their
x~coordinate is 0 (zero), 8 ison the saxis lis
v-eoordinate is 0,

Exercise 3¢
1 What are the coordmates of the points A, B,
¢, D,E F, G H, | and Jin Fig. 5,137
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2 In Fig. 5.14 name the points which have the

fullowing conrdinates.
()] (9 3

{h) {5 —8)
(c) (=15 —10)
(d) (—5; 8

(el (12; 0}
(£} (r 12)

(g} 1 —7)
by (=770
(1= 11)
(i) =135 15)
3 (—4=12)
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4 What are the coordinates of the vertices ol Find the coordinates of
the ‘elephant’ in Fig. 3167 Swtart where (a) the big wee (b) the garge
shown and work clockwise round the figure. {e) the farm (d) the borehole
: (¢) the hospital (M the top of the hill
B i § OO AEALE AL EE BTN I8 B (g) the point where the railway line erosses
B T Sl o e e e the road
' ' b" (L) the point where the railway line crosses
the river
(i) the point where the road crosses the
river
! (i} the point where the road branches to
] . the right
H , A3 Find the coordinates of any 4 points on the
) 1+ SesEd | I i : ratlway line. What do you notice?
fLaunsosE SRESSLEULEEESSERRNEE S 6 Fig. 5.18 is the graph of lines { and m.
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HH e l —1 {a) Write down th? murcllmams of the points
B HL:1 EaatE: JEEuesduns AES! |: F mafkud + on line /. ‘-.-‘k-_hm dovou nntfce:‘
{b) Write down the coordinates of the points
Fig. 3.16 marked + on line m, What do vou not-
ice?
5 Fig. 5.17 shows part of & map drawn ona ik | HHHHHHEH Tt
cartesian plane. ; » t T ] '
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Plotting' points
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To plot a point means 1o draw its position on
a cartesian plane.
Fig. 3.7 The easiest way to plot a point is as follows,




1 Start at the origin.
2 Move along the y-axis by an amount and in

a direetion given by the x-coordinate of the

POInL.

3 Maove up or down paralle] 1o the y-axis by an
amount and in a direction given hy the
-conrdinate.

Example 2
Flot the potnts (= 10 2) and {2.6: — 1.8) on & carte-
stin plame.

The dotted arrows in Fig. 3.19 show the method
of plotting.
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Fig. 3.19

For (—1; 2):
Start at the origin. The x-coordinate is — 1.
Move I unit to the left along the y-axis. The
r-coordinate is 2. Move 2 units up parallel to
the y-axis. Plot the point.

For (2,6; — 1.8):

Start at the origin, The x-coordinate is 2.6.
Move 2,6 units to the right on the x-axis. The
reoordinate is — 1.8, Move 1.8 units down
parallel to the y-axis. Plot the point.

Nates:

I The dotted arrows in Fiz. 3.19 are not nor-
mally put on the graph. They are given here
to show the method only,

2 Use a small vertical cross (+) toplot points.

Example 3
The vertices of quadrilateral POQRS hdbve coordinates
P{—3; 18), Q(15; 14), R(11; — 4) and §{— 7107,
A and B are the points A(— 3: —7) and Bi3; ).

(a) Using ascale of 2 cm to repesent 10 units on
frotly axes, filot oty P, QLR S, A and B,

\o) Joir the vertices of guadrilateral PQRS, Wha!
kind of guadrilateral is it?

(¢) Find the coordinates of the foint where the
diggonals of PORS cross.

(d) What do you notice about the pomts A, B and ()7

{a) The scale is given. The hizhest a-coordinate
is 15 and the lowest is — 7. The r-axis
must include these numbers. A scale from
— H) to 20 on the x-axis will be suitable.
The highest p-coordinate is 18 and the
lowest is — 7. A scale for — 10 10 20 an
the y-axis will be suitable. the points are
plotted in Fig, 3.20.
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{b) PQRS is a squarc.

(¢) The diagonals of PQRS cross at X (4: 7).

(d) B, Aand Q lie on a stiaight line (dotted in
Fig. 3.20).

When drawing cartesian graphs, alwayy:

1 draw the axes;

2 label the origin O

3 label the axes x and »;

4 write the scales along each axis.




Exercise 3d

Work on graph paper in this exercise,

1 Draw the origin, (), near the middle of a

clean sheet of graph paper. Use a seale of
| em represents 1 unit om both axes. Plot the
[ollowing points:
A8 1), B(=8; — 10, O(3: — 5, D(—6:9).
E(—=4; =7} F(l; 8). G(2; 0), H{ly —6),
H=24; 52), Ji—4 38), K(0; 66,
L(0,8; —7.8).

2 Draw the origin, (. near the middle of 3

sheet of graph paper. Use a scale of 2 cm 1o
represent 1 ounit on both axes. Plot the
following points then join each point to the
next in alphabetical order.
Al; L), B(l; 2), G{1; 1) D(2: 1), E(1; 00,
Fid; — 1), G(l; — 1}, Hil; =2}, T{0; — 1),
Ji=1 =2, K(=1 —1), Li=2 —1).
M= 1: 0}, N(=2: 1), P(— 1; 1}, Q(— 1; 2).
Finally, join Q) 10 A,

3 Draw the origin, O, near the middle of a
sheet of graph paper. Use a scale ol 2 cm 10
represent 5 units on both axes. Plot the
following points. Join cach point to the next
in the order they are given.

SVART (= [0 =3, (=5 1), (U 15), (5 170,
(3; 14), (3; 12), (13 6), {14 8], (115 3),
(13:2), (5: 3}, (6; — B) viNisH

What docs vour graph show a picture of?

4 Take O near the middle of your graph paper
and let 2 em represent 1 unit on both axes.

(&} Plot the points P4 3}, Q% 1), Ri— 15 1),
A= B3 W, XL =W Y (=2 =1)
and Z(— 2 2.

(bi Find the areas; in unit”, of rectangle
PORS, square WXYZ, miangle SXY,
triangle PYZ.

As in guestion 4, but plet the points A(0; 4),

B(—4 —1), C{—2; —4), DIL; 1), E{3; 2),

Fi4: 0) and G{2; —1).

{a) Draw quadrilateral ABCD. What kind
ol quadrilateral is it? Let its diagonals
eross at X. Find the opordinates of X.

(b) What do you notice about points B, X,
D and E?

{e) Draw quadrilateral DEFG. What kind
of quadrilateral is i Ler its diagonals
crass at Y. Find the epordinates of Y,

(#) Complete the ordered pairs in the
following patern:{l; 00, (1; 1), (2;4),(3:
9, (4; 16), (5 BB (6; ), (7:
(8: ).(9: (i k

(1)) Diraw the origin, 0, at the bt leli-
hand corner of 3 sheet of graph paper.
Draw an x-axis with a scale of | cm 1o
L unit. Draw a s-axis with a scale of
| ¢m to 5 units.

(e} Plot the points in part (a).

(d) Join the points vou have plotted by
drawing as smeoth a curve as vou can.

(¢) Use your graph to find (8,4)%, (6,5)°
V20, Va0,




Chapter 4

Indices, powers, squares and square roots

Large numbers

There is no such thing as “the biggest number
in the world'. 1t s alwavs possible o count
higher. Science and ¢eonomics use very large
numbers, Table 4.1 gives the names and values
ol some large numbers,

Table 4.1
name value
thousand 1 060
million 1 000 thousand = 1 000 000
= 1 (00?
Billion 1 000 million = 1 000 000 000
I = | opt

How big is a million?

The following examples may give you some

idea of the size of a million.

I Al emby | em square of | mm graph paper
vontains one hundred small 1 mm % 1 mm
Squrt‘H. l

e

Fra: 4.1 100 small squarey

Al mby | msquare of the same graph paper
containg | million of these small squares.

m IR b

URETIRR et

Figo .2 1000 mm X T 000 mm = 1 000 (606 mm*

2 A cubic metre measures 100 em by 100 em
vy 100 ¢m,

Vi = LIS

=l in I m'= Jiym

Fig. 4.%

Volume of cubic metre:

= [0 cm > 100 cm X 100 em

= 1 000 000 em®

Thus I milion cubic centimetres, om®, will
exactly fill a | eubic metre box,

| &m

I em

L am

Fig. A4 One million af these wmake T oubic metre

Exercise 4a

I What is the covrect name for {a) a thousand
thousand, (b)) a thousand million?

2 A foothall field measures 80 m by 50 m.

(a) Change the dimensions e cm and cal-
culate the area of the field in cm®.

(h] A plaving card packet measures 8 cm
by & om. Calculate how many plaving
cards would be needed to cover the
tootball feld.

3 Alibrary hias about 4 000 books. Each book
has about 250 pages. Approximately how
nany pages are there in the library?




4 How long would it take to count to | million
if it takes an average of | second to say cach
number? Give your answer to the nearest &
day,

5 Find out which of the following is nearest to
the number of seconds in a year.

(a) 500 000 (b) 1000000
(e} 3 000 000 (d) 30 000 000
(e} 2000 000 000

Writing large numbers

Grouping digits

Read the number 31556926 out aloud, Was it
easy to do? It may have been quite difficult.
You had to decide, ‘Is the number bigger than
a million or not?’, ‘Does it begin 3 million, 31
million or 315 million?".

It is necessary to write large numbers in a
helpful way. It is usual to group the digits of
large numbers in threes from the decimal
comma. A small gap is left between each group.

51536926 should be written 31 556 926.
Now it is easy to sce that the number begins
with 31 million.

Exercise 4b
Write the following numbers, grouping digits
in threes from the decimal comma.

1 1 million 2 59244 3 721568357
4 2312400 5 A million 6 3 billion
7 9215 B 14682033 9 108412

10 12343 11 100000000 12 987654

Digits and words

Editors of newspapers know that large numbers
sometimes confuse readers. They often use a
mixture of digits and words when writing large
numbers,

Example 1
What do the numbers in the following headlines stand
for?
(2) FOOD IMPORTS RISE TO
$1 BILLION
(¢} OIL PRODUCTION NOW
2,3 MILLION BARRELS DAILY

18

.

(¢) FLOODS IN INDIA — 0,6 MILLION
HOMELESS -
(4) ROAD TO COST $22} MILLION

{a) %! billion is short for $1 000 000 000
(b) 2,3 million = 2.3 % | 000 000

= 2 300 000
(e} L6 million = 0,6 > 1 000 000
= 600 000
{d) 322} million = $22,25 million
= $22 250 000

Example 2

Express the following in a mixture of digits and words.
(g} $3 000 000 {(#) 6800 000 000

() 240 000 000 (d } $500 000

{a) $3 000 000 = $3 x 1 000 00D

= $3 million
(b} 6800 000 000 = 6,8 > | 000 000 000
= 6,8 billion
(c) 240 000 000 = 240 % 1 000 000
= 940 million
ar
240 000 000 = 0,24 X 1 000 000 000
= (),24 billion

(d) $500 000 = $0.5 x 1 000 000
= 5015 million or 32 million

Exercise 4c
I Express the following numbers in digits
omly.

(a) $2 million (b} 150 million km
(e} 3 billion {d) 5% million
(e) %21 billion ('} 4,2 million litres
(g) 04 hillion (h) $1} million

(i) 0,7 million tonnes (j) $3 million
(k) 0,45 million {1} %0.58 billion

2 Imagine you are a newspaper editor. Write

the following numbers using a mixture of
digits and words.

{a) 8000 000 tonnes (b) %6 000 000

(e) 2000000000 (d) $3 700 000 000
(e) $7400 000 (%1 750 000

(g) 200000 htres (k) 500 000 000

(i) 300 000 tonnes  (j) 250 000

(k) 980 000 barrels (1) 490 000 000




Small numbers

Decimal fractions

Decimal fractions also have names.

8 tenths = (},8

8 hundredths = [0

8 thousandths = (1,008
& ten thousandths = (1,000 8

8 hundred thousandths = 0,000 08
Notice that digits are grouped in threes from
the decimal comma as before,

Example 3
Write the following as decimul fractions.

(o) 28 thowsandify (8) ot Bmm

fed 350 millionthy (e} e

{2) 28 thousandths = 1 thousandth x 78
= (0,001 x 28

I:Il"illl 103 ] U{'I“H'f_'.l
There arc 5 zeros in the denominator. The
decimal fraction is obtained by moving
the digits in the numerator 5 places oy the
right.

(e} 350 millionths

| millionth * 350
0,000 001 x 350

= 0,000 350 = 0,000 35
In a decimal fraction it is not necessary to

write any zeros alter the last non-zero
diqit
{Ei} TN |,|r| = 0,040 0

= 0,04

Exercise 4d
Write the following as decimal fractions,

1 6 hundredths 2 4 thousandths
3 9enths 4 8 millionths

5 4 ten thousandths

6 6 hundred thousandihs

7 r'i'}nn B m,i.m'ﬁ

& o 555 10 16 hundredchs
i1

34 thousandths 12 26 ten thousandths
13 Ll.ii!-:?iﬂ'ﬂfn 14 1—“&'@

15wl las 16 27 tenths

17 &5 hundredths 18 402 thousandths
19 20 hundredehs 20 240 thousandths
21 700 thousandths 22 5843

10 i

24 %0
26 900-thousandths

23 ot

25 90 hundredths

27 300 ten thousandths
28 itn

29 e 30 wli*hne

Laws of indices

107 is short for 10 > 10 x 10. Similarly, ° is
short for ¥ X ¥ X ¥ X x X x. x can be any
number,

Example 4
Multipty (a) < by 2, (b) a® by a%, (c) 3 by »*.

(x X x X & %X x X x) %
{x X x X x)
TERXXTKAXXIH X )
¥
& W i
(b) @ X g~ =(a X axa) X (aXa)
aXaxagXxaxa
i
() Xyt =X (3 X y Xy Xy

SPRIX Ay
5

(a) #* x o=

Notice that the index in the result is the sum of
the given indices:

SRk A= =
. ; -
i /a.i 5 a? - a,ﬁ*? = g7
- -./_z
/ ¥ W } :_}.1 x'}'-} JIII-i-‘l- L_TJ

In general: ¥ X ¥ = x#+?

Example 5 :
Stmplify the following. (a) 10* % 10° (§) 47 x 7¢°

In fully expanded form;

{a} 10 x 107

(10 x 10 x 10 x 10) X (10 x 10)
10 % 10 X 10 X 10 X 10 x 10

= 10°

(b) 4" x 7¢

nn

F e eMeX TXeX
"IX_?}(;TXEXL‘XcXc
28

[

18




Or, more quickly. by adding indices:
(a) 10% % |07 = 1072 = 18
(b) 47 X 7" =4 X 7 x &% = 287

T
Exercise 4e (Oral)
I Simplity the llowing by fully expanding
the terms,

(a) ** % &° (b} 10% x 107
(¢) a' X & {(d) 107 x 10
(e} »" % n iy 10" x 1P

{g) 34" x Ba" (hy ax' % 4’

N (1} 37 x 2
2 Simplify the following by adding the indices.

(a) m* % m (h) a" x ot
(e} =730 (dy 10° % 107
() 8% x §7 (f) 27 X x

(g) 2¢* % 310

(i) 3" x 3°

{h) $x108x5%x10°

Example 6 )
Divide (a) x* by 2%, (8) &' by a, (¢) o7 by

= -
3 ? xR EHIRARX

§ . X
1) J:':’Tx:t

x T X rXx

_x X e aaXx)

(# %X xX ¥)
= 3
s .1_u_7_uxr?){r1)(a}'§;r><a}<n.
—itb) a === roes

i o R S A B

aXaXaX{axaeXaXa)
{0 X o X g ¥

]
=4

4+l DXDX XX %y
p-” ﬁX‘bXIﬂX}'}I‘ﬂ
_ PP EX DX p)

GXDXp RG]

b

]

20

Nuotice that the index in the result is the index
ol the divisor subtracted from the-index of the
dividend:

it P gt

A gt =g =4

L TR Y 1 ST A
Prep=p=p=p
In general: x* = x® = x*~%
Example 7

Divide (a) 10° by 10%, (h) 122" by 3a°,

In fully expanded form:

fa) 10% = 102 = '—”Q
' 10}

10310 10 = 0% 10210
160 = 10

=10 % 10 x 10 x 10 = 11!
(h) 124" = 342

2 XaexXaMaXaXarara
IXaARa

R (AR el XagXaXaXaXxa
(59X a X a

=4 XgXagXaXg®a=4"
Or, more quickly, by subtracting indices:
(a) 10%=10% = 105 * = 11t

[_hl‘# 12£ZF -~ 3“2 =—— J_,{:- -4 ﬁ'? 2 = 45.’:

.
Exercise 4f {Oral)
1 Simplily the (olowing by fully expanding
the terms,

{a) & + 4* (h) 107 = 1P
() ¢ +¢ (d) :E

4" 10°

o £} ==
() 55 LT

(g) 12x" = 4x% {h) 104% + 54"

(1 4+ dy




\2 simplify the following by subtracting indices,

(a) a® = x (b) &* + §
I

{e) ' = ¢ (d} a—._
i

Ny o10% = 107 @ =

; 2458

(g} 1857 + 0y (k) 234
G

0 B T

i 10°

Example 8

Nimplify v =y (a) by fully expanding each term,
(b} by subtracting indices,

{a) % = = X &% %X =]
v rA xRy
(b & + o= =)0

From the results of parts (a) and (b} in
Example 10, 2% = 1.

In general: any number raised to the power
0 has the value 1.

Example 9
Stmplify x =+ x7 (a) by fully expanding each term,
(B} &y subtracting indices

(a) A xr X X
e X X e XXy
= l 1
YR X x 5
, M = T =
“T‘J o= = A.z =

From the results of parts (a) and (b) in
Example 11,

1
In general, 7% = —
' x®

Example 10
Simpiify the following. (a) 10 ) " w2t K s

i1

i . 7
(d) (i)

i

\ 3 . =
(e} & = fF

- l |
fa) 1} = e =
[O% 1000 -
; y ] 1!
| I} .xLII k.4 .'I.'.. Hox ? = = .'t'l e
X x
b= ey
i ” . .
yong b s g = =R gl
1
el oa -'—f:_:'=L.,—i.—i><ﬁ:-
(s a el |
N -
oy i “ -
H-q L o r:.-.'||—.—.'.||
il b3 = i
4! l |
tdy (1 = — =
(d) () 2 s b
& It
Exercise 4g¢
Simplify the lollowing,
110~ 2 107"
g 10" 4 ¥ X x”
5 a " wg " 6 m" x F.!“_
L _ B oo =g
g p=t= g 10 5 = 8"
i1 rT+ﬂ;' |2:"_>;<e."l
13 (8 14 (8~
15 (4) ' 16 26 % 3a°
v 3 ik
17 (2a)"' X% Bd° 18 2o x (3a)°

Squares and square roots

H=7x%7=49

In words, “the square of 7 is 49°. We can turn
this statement round and say, ‘the square root
of 48 18 77,

In symbols, V49 = 7

The symbol V' means ‘the square root of .
To find the square root of a number, first find
its factors.

23




Example 11
Find V11 025,

method: Try the prime numbers in turn.
warking:

3 |11 025

5 | 3675

5] 1995

5| 243

7] 49

e

T ¢

11025 =32 x 52 % 72

=(3XOXT)X (35T
= 105 x 105

Thus V11 025 = 105

It is not always necessary to write a number in
its prime factors.

Example 12
Find V6 400,

6 400 = 64 X 100

=8 x 10°

Thus W6 400 = 8 x 10 = 80
The rules for divisibility can be useful when
finding square roots.
Example 13
Find V5 184.
Use the rules for divisibility. Since 84 is divisible

by 4, 5 184 15 divisible by 4.
Since 5 + 1 + 8 + 4 = 18, 5 184 is divisible

by9. 4 |5184
working:  —

4 | 1296

4 | 324

9 81

2] 5

1

22

5184 =43 x4 X %
= _1_2 e 22 » q_’
Thus V5184 = 4 % 2 % 0= 79
Exercise 4h
Find by factors the square roots of the ollowing.
1 225 2 196 5 324
4 44 5 484 6 400
7 900 8 | 600 9 23500
10 4 900 11 576 12 784
13 729 14 625 15 1225
16 1936 17 | 764 18 2095
19 2 504 20 2916 21 3025
22 3600 24 3969 24 8100
25 3136 26 4 356 27 3625
28 6 561 29 7 056 30 774
Perfect squares
9=3x3 Vo =3
25=>5 X5 V25 =3
225 =15 15 V225 = 15
9216'=96 x 95 VE216 = 96

We say that 9; 25: 225; 9 216 are perfect
squares because their square roots are whale
numbers. A perfect square is a whole number
whose square root is also a whele number,

It is always pessible to express a perfect
square in factors with even indices. For
example,

9216 = 96* = 3% x 32°
=3 x £ x g
=8 x 20

Example 14

Find the smallest number by which 540 must be multi-
plied so that the product is a perfect square.

540

270

135

45
15

o
1 540 = P g w5

ua[m|w|mlm'm

|



index of 2 is even,

indices of 3 and 3 are edd.

= more 5 and one more 3 will make all the
dices even. The product will then bea pc:‘l?i‘.(:t
gare. 1he number required =3 % 5 = 15

srcise 4i

Bnd the smallest numbers by which the follow-
be must be multplied so that their products
e perfect squares.

24 2 54 3 45
4 99 5 84 6 162
7 105 8 240 9 432

147 11 252 12 504

find the square root of a [raction, find the
guare roots of its numerator and denominator.

xample 15
ind the values of the following.

) Vi

(0 VE () V5

F _ Ve _
':H-.I . = —

V25 V25

M nD

-

(h) Reduce the given fraction 1o its Jowest

Lerms.

P7_ [ax3 V8 _3
Vi VIEX 3 g ¢

{¢) Expressthe mixed number as an improper

{raction.

."Ellz\f-ﬁ T _;
‘hll ] ‘vg—

= I
N oE = 5 i

Exercise 4j

Find the SquUATe roots of the Ilﬂl:mhlg.

I 4 2 38 3:

4 if 5 % 6 &
i 8 g 9 i
10 s 11 2} 12 1§
13 14 14 5% 15 204



Chapter 5

Equations (2)

Example | (Revision)
Sulpe 2 — 5 = 15,

2y — 9= 13

Add 9 1o both sides.

Py —U04 =15+ 9
= =24
Divide hoth sides by 2.

2% _ 24
2 3
= y= 192

Check: Whenx = 12,
LIHs =2x 12 =-49=9 — = 153=RHS

Exercise 5a (Revision)

Solve the fnllowing cquations,

1 3x—8=10 2+ h=17
34r— 1 =1 4 §=73x+ 2
527 = 1lllx -3 6 20 =9 3+ 1]
Y4+ 5a=19 B 47 =7+ 62
053l =3+ Hn 10 10y — 7 =27
11 4+ 2r =18 12 =34 — 2

Word problems

We can use cquations 1o solve many word
problems.

Example 2
[ think of @ momber. { multiply it by 5. L ad 15, The
result 45 100, What i the member 1 thought of ?

Let the number be w

I multiply » by 3: 5n.

I add [5: 5 + 15

The result s 100: 5n + 153 = 100
Subtract 13 from bhoth sides.
Su+ 15— 15=100— 13

oo an =85

24

Divide both sides by 3

ﬁn.:ﬁ.i
5 5
< e=17

The number 18 17,
ek 17 % 5= 85: 85 + [53 =100

Example 3
A rectanple 5 8 m long and its perimeter i5 30 m.
Find the breadth of the rectangle.

Let the breadth of the rectangle be d metres.
Perimuerer =8+ 8+ 8 + & metres
= 16 + 24 metres
Thus 16+ 26 30
Subiteaect 16 from both sides,
=30 —16 = 14
Divide both sides by 2.
h=¥=7
The breadih of the rectangle is 7 metres.
Check: Sm+ Tm+8m+ 7Tm=30m

Il

Maotee the method in Examples 2 and 3.

1 Chouvse a lettor for the wnknown,

2 Write down the information of the question
ine algelyraic lorm.

Make an cquation.

Solve the equation.

Give the answer in written form,

Check the result azainst the information ol
the question.

T e

Exercise 5h will help you 1 change written
information into dlgebraic torm.

Exercise 5b
1 How many altogether il
() a number v is doubled?
(b) a number z is multiplied by 62
(¢} a number m is multiplied by 6 and then
4 15 added?




a number 3 is doubled and then 5 18 8 Find the number such that when it is
taken away? trebled and 7 is subtracted, 1.1:;: resull is 8,
a numberis 3 less than g 9 One girl has Y cents less than another girl.
a number d is added to another number They have 29 cents between them. How
4 limes as big? much does ench girl have?
(g} Rudo has fh cents and Peter has twice as 10 Duoring a [oethall season. one team scored
much? 23 goals more than another. Berween them
(h] a number {35 trebled and 7 is subiracted? Ilw.'_v' scored 135 goals. How many goals
(i) one girl has & cents and another @il has didd cach team score?
0 openits less!? T1 A square has a perimeter ol 32 m, Find the
(J) team X scores g eoils and team Yoscores length of one side of the squeare.
2% goals more than X7 12 A weiangle is such that the first side i5 twice
2 What is the perimeter al the length of the Second side. The third
(a) a sguare of side x em? side is 4m long, 1" the perimeter of the
(b} a triangle with sides 22 metres, @ metres triangle is 13 m, find the lengths of the first
and 4 metres? and second sides.
(e} a regular hexagon of side ¢ cm? 13 A rezular hexagon has a penmeter of
(d} a rectangle of hreadth & metres and B em. Find the length of one side of the
length 3 tomes ay lone? hexamon,
(e} a recitangle of lengih 10U mewres and 14 N rectangle s three times as long as it is
breadeh o meres? ol I the perimeter of the rectangle is
(I} an isosceles triangle with two sides ol A1 hind its length and breadth.
lengih 20 cm and one side of length fem? 15 A rectangle is 10 m long and its perimeter
i 26 m. Find the breadth of the rectangle.
IH An isosceles triangle has 2 long sides and

Exercise 5¢
The questions in this exercise correspond in
order to the questions of Exergise 3h.

1 John thinks of a number, He doubles it

| short side, The short side is half the
length af o long side. I the perimeter of the
triangle is 15 cm, hnd the length of the
short sice.

His result is 38. What number did Johin
think of?

2 bestudents cach have the same number of

sweets. The total number of sweets is 74,
How many sweets did each student have?
A number s multiplicd by 6 und then # is
added. The result is 31, Find the first
number,

A man has 1wo hoxes of matchies, He uses
3 matches and has 75 matches left. How
many matches were in cach box?

I am thinking ol & number, | mke away 3.
The result is 14 What number did T think
of?

When a number is added w another
number 4 times as big, the result is 30.

Solving equations — further
examples

It is possible o use operations with directed

numhers when solving equations.

Example 4

Solie 25 — Qe =2,

25 —8e=172

Subtract 23 from both sides.
25— =Gy =2 =25

Lo

9x = — 23

Divide both sides by — 9,

Find the hrst number. —9x —23
Rudo and Pewer share 21 cents so that -9 -9
Peter pets twice as much as Rudo, How . J—
much does Rudo get? < T S




Check: When x =%,
LHS =25 - 9 x4= 1025 — 23 = 2 = RHS

If an equation has wnknown terms on both
sides of the equals sign. collect the unknown
terms on one side and the number terms on
the other side.

Examp!e b
Solvedx — 4 =2+ 11,

Gx—4=2x+11
Subitract 2% from hoth sides.
=-Ixr—F=0x—2¢+ 11
e Bx—4=11
Add 4 to both sides.
=4+ 4=114+4

o ix =15
Divide hoth sides by 4.
x=35

Cheek: Whenx = 5,

LHS =3 xX A —=4=85 - 4=19]
BHS=2x8+11=10411=2] = LH%
Exercise hid

Solve the fullowing equations and check the
solutions,

Y13 —6a=1 21245=—4
Fd4b+ 2= 4 (=125 — |5«
512 =9 — 8¢ 69— 8y =1:
¥5—4pn=28 B7=9-3m
9 Ta= 324+ 2% I 20 — 8=

1 =12 — g 12 7o —G=¢
13 10g= 8¢ — 7 14 3xv = 18 — 3x
I8 3m 4+ 8B =m B 9+ =7
174 —2=4+7

18 5a + 6 = 22 + 20

19 18 = 5/ = 27 + 4
20 11 — 3¢ = 2 — 19
21 6x + | = 96 — 2y
22 4x+ 7 =5z + 6
23 ++ 7 = 194 2x
o4 11 + 92 = 6r+ 13

Equations with brackets

Always remove brackets before collecting terms,

Example 6
Sedve 3(8x — 1) =4{x + 3}

JEx— 1) =4+ 3

Remove brackets. o
By — =4y + 12

Subtract 4x from and add 3to both sides.
Oy —4xr— 34+ 3=4x — 45+ 12 + 3
== Jx =15
Divide both sides by 5. x = 3
Check: When x = 3,

LHS = 3(3 %3 — 1) = 3(9 — 1)
=3x§g=924

RHS =#H3+3)=4 x6=224=LHS

Example 7

Solve 5(x + 11) + 2(2x — 5) = 0.

S+ 11) +2{2x—35) =0
Remove brackers.,
X+ A5+ 4y = 10=1
Colleer like terms.
Sy + 45 =1
Subtract 45 {rom both sides.

9= —45
Divide bath sides by 9,
x==35

Check: When x = — 35,

LHS =5(=5+ 11) + 2(2 x (=5) —5)
5% 6+ 2(— 10— 35)

30+ 2% (—15) =30—30 =0
EHS

Exercise 5¢
Solve the following cquations and check the
solutions,

1 2{x+ 5) =18

215=3x—-13

3 55 =52 — 1)

4 23y 4+ 1) =14
.54(r+?]+]£—ﬂ“
6 0=7x—3)
Tf;{ﬂj“?}:ﬁs

8 4b = 336 + If-}
93/+2)=2-

10 '5r+]=2(5x+Jl
11 5{a+ 2) = Ha — 1)
12 5(6+ 1) = 3{ + 3)
13 7(2 + 3) = B(4e + 9)
14 8(24 — 3) = 3(4d — 7)
15 S{x+ 1) = 7(2 — z)
16 2(4 —x) = 3(2 — x)




20 =2+ 3yp=T7)=10
M+ 8)+2r+ 1) =00
Six — 4 —4{x+ 1) =0
32« + 3y —Tx + 2 =1
M3z -2 =i — =2
36+ Ty) 4+ 2(1 — ) = 42
23 5(r+ 20+ 3z + 5 =1

24 43 -5 — T —4m + 5 =10

Word problems involving brackets
Example 8

I subtract 5 from a certain wumber, multiply tee resul
Oy 5 and then add 9. If the final vesull is 34, fmd the
artgimal number,

Let the original numbier be v,
I subtract 3: this gives v — 3
I muliiply by 3: this gives 5(x — 3)
I add 9: this gives 5(x )+
The result is 54
Thus 3(x — 3) + 9 = 54
Clear brackets,
2% = 5 4 8 =54

Colleet terms.

=314 15 —9=40
=ay=6)=5hH= 12
The original number is 12,

Example 9

Jabulant and Pius sell ballpoint pens at the same
price. fabulani increases his price Iy 2 cents and Pius
reduces kis price by 4 cents, Jabulani sells 6 frens ane
Pius sells 9 peny. If they both take the same amount uf
maney, what was the ariginal price of a pen?

Let the original price of a pen be x cents.
Jabulani’s new price = (x + 2) cents
Pius” new price = (¥ — 4} cents
Jabulani's income = 6(x + 2) cenis
Pius” income = 9(x — 4) cenis
They both take in the same money, thus,
Gix+ 2)=9x—4)
Clear bruckets.
bx + 12=%9 — 36
(-:“HL'{"| e TIms.

|2 4 36 =8y — B
= 3x
o= x

The original price of a pen was 16 cents.

Exercise 5f

L1 add 12 woa eermain number and then
double the result. The answer is 49, Find

_ the original number. '

2 I subtract 8 from a certain number. | then
multiply the result by 3. The linal answer
is 21. Find the original number.

3 I think of a number. T maliply it by 5, |
then subtract 19. Finally, | double the
result. The final number is 22, Whai
number did [ think of?

Find two consecutive whole numbers such

thiatt 5 times the smaller number added 1003

times the greater number makes 59

(ffint: let the numbers be x and x + 1)

5 ¥Find two consecutive odd numbers sucl,

that 6 times the smallér added o 4 times
the greater comes w138,
(Hind: e the numbers be v and x + 2

6 A rectangular room is 2 m longer than it is

wide, Its perimeter is 70 m. If the width of

the room is & m, express its length in terms
of 2. Hence find the width of the room.

A man has a body mass of m kg, He is 30 ke

heavier than each of his twin children,

Express the body mass ol each child in

terms of m. I the mass of the Gther and

2 children comes to 156 ke, find the mass

of the father;

8 Black pencils cost 15¢ rach and coloured
pencils cost 21e each. IF 24 pencils cost
$4,02, hiow many of them were black? (FHin-
let there be x black pencils. Thus there are
24 = x colourcd pencils, Work in cents. )

8 A worker gets 60c an hour for ordinary
time and 90¢ an hour for overtime, 1 she
gets $32,40 for a 30-hour week, how many
hours were overtime?

10 The cost of perrol rises lry 2e a litre, Last
week @ man hought 20 litres ar the old
price. This week he boughr 10 litres at the
new  price. Altogether, the petrol cost
$9.20. Whart was the old price for 1 litre?

11 A wader bought some oranges at Se cach,
Shis fimds that G el them are rollen. She sells
the rest at Be each and makes a profit af
34,50, How many oranges did she buy?
{Hime: let the number of oranges be x
Wark in cents.)

e’

b |

I]-:_‘




12 In 1990 an egg cost 2c less than in 1991, In 3(3x = 2) = 2(2x+ 7) =0

1992 ‘an egg cost 4¢ more than in 1991,  Clear brackets. =
The cost of 1] eggs in 1990 was the same By — 6 — 4x— l4=10
as the cost of 8 egos in 1992, Find the cost Collect terms. ¢
of an egg in 1991, (Hini: let the 1991 cost of Sx—20=10
an cgg be n cents. Express the 1990 and  Add 20 to both sides.
1992 costs in terms of 7)) S =20
Divide both sides by 3.
x=4
Check: When x = 4,
Equations with fractions [_H5=3>‘:_2_2x;'+’
Always clear fractions before collecting terms. 19 — 92 g+ 7
To clear fractions, multply both sides of the = & = 9
equation by the LOM of the denominators of
the fractions, A 13 3 9 . :
6 9 3 3 0=RHS
Example 10 !
Soloe i L Ams 2me 4 Exercise Eg
I 5 3 Solve the following equations.
dm  dm e x_ 1
T 4 I 3 5 2 53
The LCM of 5 and 3 is 15. . .
Multiply both sides of the equation by 15,ie. 3 4= 5 4 5T 21 =10
multiply every term by 15
iﬂx(ﬂ’Tm)—lﬁx(%’?)——15x4 "3 15 S = =0
pa
x—2 2+ a4
= =6
& IXdm—5% 2m=15%X% e 3 s $ 4
= 12m — 10m = 60 T
oo 9m = 60 92t 105=2-3
Divide both sides by 2. : i
m = 3} Sn+1_ . _9+3a
Check: When m = 30 11 g 2 S 5
.4 x30  2x30_ 120 60
W — 3 5 3 152118 o g 14 =12
= 24 — 20 = 4 = RHS 2 ?
- B %
Example 11 15 y = 16 = 3 = =2
. 3x—9 2+7 i
Sﬂlf Iia‘i' ! - =1} T L ik
Ty 9 . 17 == — =z 18 _E{Bx;' = 54
I :
The LCM of 6 and 9 is 18. s e gy X Bx
Multiply both sides of the equation by 18. 19 9 8 E 20 5 L2 - 5
18(3x—2) 18{2x+7) _ dm_m_38 Sx _2x _ 1
6 g X0 AF 5" |7~ F73

‘ 28




‘Word problems involving fractions (1)

Example 12
add 53 to a certain number and then divide the sim
85 3. The resull is 4 times the first number. Find the

Let the number be n.
¥ add 55 to n: this gives n + 53,
e

1 divide the sum by 3: this gives 3

The result 1s 4n.

=3 dn
= 12n i
Colleet terms. w’#
I Ay = 2% — n r,:-r,
55 = Iln ‘%\fy
= n=23

The number is 5.
L

"

Example 13 -

The body mass of a man is x kg, The body masses of
Bes fww children are § and ¥ that of their father. (a)
Express the children’s masses in terms of x. (B) If the

B

difference betiween the masses of the cildren is 2,3 kg
find the mass of the father. -

{a) One child is § of % kg = %" kg

The other child is 4 of x kg = %x ke

The LCM of 5 and 6 is 30,
Multply both sides by 50,

30 % 2 _30x E=30%x23
6 3

S —hHEXdx=068

=ad P — HMx =09

e =68

The mass of the father is 69 kg

Exercise 5h
1 1 think of a number. | double it 1 divide
the result by 3. My answer is 6. What
 number did I think of?
2 1 subtract 17 from a certain number and
then divide the result by 50 My lnal answer
is 3. What was the original number?
3 ladd %10 a certain number and then divide
the sum by 16, Find the number if my final
answer is 1.
4 1 add 45 1o a cortain number and then div-
ide the sum by 2. The final resalt is 5 times
the original number. Find the original
_ number,
& tofan even number added w & ol the next
even number makes a wotal of 15, Find the
two numbers. !
 {Hint: let the numbers be x and «+ 2.
6' A mother is 24 vears older than her daugh-
ter. Il the daughter’s age is & years,
(a) express the mother’s age in terms of v;
(b} find x when the daughter’s age is § of
her mother’s age.
7 The price of a packet of salt goes up by 9 ‘
cents. The old price is # of the new price.
Find the old and new prices,
(Hint: let the old price be n cents. Thus the
new price is 7+ 9 cents.)




8 A woman's weekly pay is $x. She spends 3
of her pay on food and § on rent.

(a) Express the amount she spends on food
in terms of x.

(b} Fxpress the amount she spends on rent
in terms of &

(¢} Find her weekly pay il she spends a

_ total of $80 on food and rent.

9 The distance between two villages is d km.
{a) Express{of that distance in terms ol d.
(b) Express § of the distance in terms ol d.
(¢} I the differcnee between these distances

is 1,5 km, find the value ol d.
10 Kudzai is v vears old.
(a) How old was he 3 vears ago?
(b} How old will he be in 4 years time?
(¢) Find his age, i of'what he was 3 vears
ago is ecpil o Lol what he will be in 4
VEArs [me

Fractions with unknowns in the
denominator

Example 14

Solne 25 + TH = [l.
2z

Express 21 as an improper fraction.
=
¥

ﬂ =W _; =

12

The denominators are 4 and 2x. Their LCM
is 4x. Multiply each term in the equation

by 4x.
(1 [
da (.'i ] + 4x (3) =4 X 1)
(o= 11+ 66=10
= lix=—66
= r==10
Check: Whenx = — 6,
LHS = 21 + 20 =93 — Lt = 0=RHS

3t

Example 15

crgy B e L *
Soloe 5 + 5= a2

| 1 |

N

38 2 2a

The denominators are 3¢, 2 and 2. Their
LCM is Ga. Multiply each term in the equation
by Ga.

: | T 1
Bl X (3_,?)+b” Xg—lm s (2;;)

&5 D Ja=3

=] Sa=1

= a=}
Check: When a = §,

l |
HS = —— l=14+i=13
ILHS Tx1 3 1 | 13
RHS = —L— =3 = 1} = LHS
2xg 2 )

Examples 14 and 15 show that when un-
knowns, such as 2 or &, appear in the denopi-
nator, they are treated in the same way as
numbers. -Clear (ractions by multiplying each
term of the equation by the LOM ol the
denominators of the fractions. The equation
can then be solved in the usual way.

Exercise bi
Solve the following equations.

11

_ 1 il
l;_:’} 29 T
sl _1_g VB

m & B 7
5 2g =1 625+ =0

¥ n

2 _ 6 9 _3

Tr”n gm z

O 10 _5

99 F-U lﬂb’ 17
uﬁ:ﬁ% I2§+3%=ﬂ

¥ i




11 L1
" 56 30 o 10 8y
s L _ 1 _ 721
3 24 0 16 -=%
3._9 g8 d—g
10 24 9 35
g 37 — 12 33 _
i 20 2 =54
91 31— 2=0 agi=ly L
2 ¥ 4 12
g | E_a il
55 8 T T
i.1_5 7
O - VEETIE [ |
7t3%s 202=%"%
3_1.8 a_1_1
P T e EeSy
2, B _7 9 5, 1 _
v 2 8 e S T

problems involving fractions (2)
E ple 16
The students in a class have a total mass of 1 717 k.

df the average mass per student is 50k kg, find the
mumber of students in the class.

okl N1

The number of students is the unknown. Let
there be n students in the class. Then,

1717

‘average mass per student = kg

=

{from first sentence in question).

Thus, s0p= 111
(from second sentence in question}.
o _ 1717
2 it

Multiply throughout by 2a.
10ln=2%x1717

_ 2% LTI
101

== n= 34

=2 X 17

There are 34 students in the class.

The problem in Example 16 _could have
been solved by stmple arithmetic: The algebraic
method was not really necessaryy However,
Example 17 gives a problem which is best
solved by using alpebra.

Example 17

A cow eosls T tmey ay much ay @ goal. For 38401
can buy 18 more goals than cows, Hlower much does
goal voxl?

The cost of a goat is the unknown. Let a goat
vost 54, Thas a cow costs $74 (from first sent-
ence in question). For 3840 T can buy

ﬂ iLls nrﬁ” COws
f Bony Hy et

Thus, 840 _ 94

— = |§ ([rom second sentence)
h ih

Multiply throughout by 7h.

840 840
O TR = =T X ]
?hxm Th = 7 8
ETHE - | XBIW=TX I8 X I
& fFxB810=7 % I8 %X I
6 % 840 _
= ?xIH"&
_ 120
k_ﬂ
=4{)

Thus a goat costs $40 (and a cow costs $280).

When solving problems of this kind:

1 find out what the unknown is;

2 choose a letter o stand for the unknown
quantity;

3 change the statements in the question into
algebraic expressions and make an equa-
tion;

4 solve the equation, leaving any numerical
simplification until the last step ol the
wirking.

In Exercise 5j overleal, some questions give
a letter for the unknown; in other questions
you must choose a leter for yoursell
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Exercise 5j

1 A fisherman catches a fish. Their total

mass is |4 kg,

(a) Write down the average mass of a hish
in terms of .

(h) If the average mass of a fish was 1 ke,
find the number of fish caught.

9 A prader buys x watches (all alike) for
$67,20.

(a) Write down the cost of one watch in
terms of 1.

(b} Il the watches cost §9.60 each, find the
number ol watches bought.

3 A girl walks 3 km at a speed ol v km/h.
(a) Write down the time taken, in hours.

in terms of 2.
(b) If the journey takes 35 min, find the
value of @

4 A trader sells a number of books and takes
in $369 altogether. If the average selling
price of a book is $4,50, find the number of
books sold.

5 A bag of mangoes has a total mass of 56 ke

! If the average mass ol @ mango is 1% kg,
find the number of mangoes in the bag.
(1gnore the mass of the bag.]

6 A car travels 120 km at a certain average
speed, 11 the journey takes 24 h. find the
average speed,

T A pencil costs x cents and o notebook costs
Ax cents. 1 spend $1,B0 on pengils and
41.80 on notehooks.

(a) Write down the number of pencils 1
get in terms of X

(b} Write down the number of notebaoks
I getin terms of 2

{c) Tf 1 get 15 more pencils than note-
books, how much does o peneil cost?

8 A table costs 5 rimes as much as a chair.
For $600 a trader can buy 20 more chairs
than tables. Find the cost of a chair.

g A student walks 8 kni at ¢ km/h. She then
eveles 15 kmat 2o km/h. In terms of &, wrile
down the time taken in hours {a} when

l walking, (b) when cyeling, {¢) Tf the wrtal

r time for the journey is 2 h 35 min, find the

student’s walking speed.

A cir travels for 15 kmina city at a certain

speed. Outside the city it travels 72 km at

10

rwice its ormer speed. ITthe total ravelling
e is 1 h 8 min, find the average speed in
the city.

Mary has 7 oranges of total mass 14,5 kg
Anu has 2 oranges with a total mass of 21
kir.

(a) What is the average mass of one of-
Marv's oranges in terms of 72

What is the average mass of one of
Ann's vranges in terms of a2

I the average mass of Anu's oranges
is 0,1 kg less than the average mass of
Mary's oranges, find the number of
oranges that Mary has.

A man caught 13 kg of tish on Monday and
2% kg of fish on Tuesday. On Tuesday there
were twice as many lish as there were on
Monday, but their average mass was & kg
less: How many fish did the man catch on
Monday?

il

(b)

el

12

Example 18

Solve the equation ,a._j:i = 2,

There is ome denominator, x— 3. Notice that the
whole of ¥ = 3 is the denominator; it cannot he
split into parts. Multiply both sides ol the
equation by (v — 3},

(e — 3} % 3 — =2{x — 3}

r— 3

On the LHS. the (x — 41's divide, leaving 5:
clear brackets on the RHS.

5 =2—06
Add 6 to both sides

I} = 2 —~b
Divide both sides by 2

=%

Check: When x = Db

LIS = "—=ﬁ=2= RHS

A —3




e 19 bracket must be kept in the working unal it
4 can be cleared properly. -
T
= = :
4 Exercise 5k
= {_) =1 Solve the [ollowing equations.
]
The denominators are (72 — 1) and 9, Their 1 '_-'1"— =3 ? A |
LCM is 9(7a — 1). Multiply each term by ¥—1 ki
Qi7a — 1), 3
e = 0= g L=
' 5 . 4 pt 2 f— 2
Q(7a— 1) % = — Bide =11 %=
7a— 1 g g 4 _ . 48
=9(7a— 1) X 0 el 8 b=r s
=1 Qx5 —4Ta—1)=10 ¢
- B _ 1
Clear brackets and colleet terms. R +3=1 8 2= F—2 b
45 — FBe+ 4+ =0 5% i io 13
&> 49 — 280 =0 S e
b, 19 = 984 = Ha P41
| | 1 1
4 ¥ l | —— = 9 =
o ﬂ=%.-i v +3 35 B e=i=3
=3 a= 13 13 L sl = (} 14 i +l=H
1 155 b+5 ' 4
The solution 1s & = 15 The check is left as an 4 9 i 9
eXErcise, 15 — == 16 ==
) - —ir 3 9 ¢—8
Inafraction like 3" thedivision lineacts 5 5 _3 5 e T
like a bracket on the terms in the denominator: =3 & T Bd+7
: Exampit:ﬁ |8 and 19 show that the g 2 3 5 a _ 1 =
(2r + 3) R U e e
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Chapter 6

Scale drawing (1)

Scale

New General
Mathematics 2

A Junier Certificate Courze

JB Channon A
HC Head MF Ma

i, A A A A A A A

- v v v v v v

With Arswers

Fig. 6.1

Fig. 6.1 15 a scale drawing of the front cover
of this book. The only dillerence between Fig,
6.1 and the front conver s size. The scale rlr:m'in-[;
is smaller
Check the nllowing measurements:

width of Fig. 6.1 == 6,3 cm

width of front cover = 189 em
where = means “is approximately equal '
We can wriie the ratio of the twoe widths as
follows: 6.3 em: 189 em = 133
We sav that the scale of Fig. 6.1 15 1 to 3 or
I em to 3 em or 1 cm represents 3 cm.

Thescaleof a drawing s found by comparnng
alength on the drawing with the corresponding
length on the object which has heen drawn.

Seale =

any length on the seale drawing

corresponding length on the actual object

3

For example, the scale of Fig, 6.1 ean be
found by comparing the heights instead of the
widths.

: i
Seale = height of Fig. 6.1

height of front cover

_ B2em _ ]
M bem 3

Example 1
Fig. 6.2 (&) is a scale drowing of Fig. 6.2(h). Use
medsurement (o find the seale of the draweis.
Width of Fig. 6.2(a)= 20 mm
Width ol Fig. 6.2(bi= 4} mm

2 mm l

Scale = ——— ==
dmm 2

(al ib)

Fig. 6.2

The scale'is 1 to 2, or 1 cm w2 cm.

The result in Example | can be checked by
comparing a different pair ol corresponding
lengths, e.g. the heights of the ligures. Notice
that the measuréments must be in the same
units,

Example 2
A plan of a school is drawn to a scale of 1 cm rep-
resents B o (a) £f the football field t5s BO m 6y 53 m,




foid ity length and breadth on the drawing. (b) If the
seale drateimg of the Ball is a 7 em by 3.2 cm ree-

tangle, find ity actual length and hreadth. Q

In scale drawings. a plan is a drawing of the
view [rom above the objoct. Fig. 6.3
{a) 3 m is represented by | em
| m is represented by 4 em
80 m is represented by 80 X £ cm = 16 cm
33 m a5 represented by 53 % teom = 16 cm Table 6.1
(In the drawing, the foothall field will be

2 Copy and complete Table 6.1, The first part

has been done.

I6 om lone and 106 cm wide, true length scale h |Engt!.1 on
(b) I cm represents 5 m drawing
7 om represents 7 X hm = 33 m (a) 90 m 1 e kR iy
3.2 e represents 3.2 ¥ Sm= 16m (b) 20 m et too5
The hall is 35 m long and 16 m wide, (¢) 8m e 10 i
Notice, in Example 2. that the scale 15 given in Ei} E;g E ' : Enml :2 éﬂmm
mixcd units. | om répresents 5 mods the same (f) 3 km Pt e 1o 2001
as | em represents 300 em or | 1o 500, | () 450 m R — ) .
(h) 375km | 1cm to 50 km
(i) 1,33 km | 10em to | km
. | 13) 2,86 km | Sem o | km
Exercise Ga

I lneach part of Fig. 6.3, the smaller diagram - o )
is a scale drawing of the larger diagram. 3 Copyand complete Table 6.2, The first part
Measure two corresponding lengths and has been done.
vive the scales of the drawings.

Table 6.2
length on | scale true length
i drawing
{a) 6em lem to 10m B0 m
— (h) llem |lemtn5m
; (¢l 3 cm | em to 2 m
(dy 7.3em | loanto 10m
F (e) 8,2cm | 1l em to 100 m
(f) 9%ecm [ lemw2m
{g) 86cm | | em to 50 km
J i (h} 148 cm| 2 cm to | km
s ‘ (i) TIL.3em|5emto |l m
& 4 Each part of Fig. 6.4 on page 36 is a scale
drawing,

(a) Forcach part, use the given dimensions
and a ruler to complete the statement,
- ‘Scale: 1 em represents :

i (b) Hence find the dimensions w, {, &, d.
35
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f Fig. 6.4

/'/ Scale drawing

| |L= i ;-_JI EIHIIJPIL‘ 3 )

i A rectangular field measures 45 m by 30 m. Drate a
plan of the field. Use measurement to find the distance
between opposite corners of the feld.

First, make a rough sketch of the plan. Enter
the details on the rough sketch as in Fig. 6.5,

| ey o frape

Fig. 6.5

Secomd, choose a suitable seale. As'with graphs,
the scale must suit the size of the page.

:’ Tl >




Ascaleof] emto] mwillgivea45 em % 30 cm
rectangle. This will be too big for the page.
Ascale of | cmito 5 m will give a @ ¢m by 6 cm
rectangle. This will be suitable.

Third, make an accurate drawing of the plan.
This is shown in Fig. 6.6.

30m
2. 6.6 Plan of field Seale: I em lo. 5 m

e distance between opposite corners of the
Beld is represented by the dotted line.
Length of dotted line = 10,8 cm
Metual distance =108 X 5m

= 3 m (1o nearest
metre)

Wotice the following points.

Scale drawings should be made on plain
papcr.

2 Mathematical instruments are needed. For
example, a pencil, a ruler and a set-square
were used to draw Fig. 6.6.

'3 The drawing has a title and the scale is

 given.

& The dimensions of the actual uhject are
written on the drawing.

Example 4
Fig. 6.7 showes a-sketeh of two paths AX and BX,
Foints A and B are 178 m and 124 m from X respec-
tively, The distance between A and B is 108 m.
Make 2 scale drawing of the paths and fmd the angle
betioeen the paths at X.

Fig. 6.7

Lt is necessary to construct a scale drawing of
triangle AXB. Using a scale of 1 em to 20 m,
the sides of the triangle in the scale drawing
will be as follows.

AX = Y cm = B9 em
BX =% cm=62cm

AB = YWem = 54 cm

Fig. 6.8 Plan of paths AX and BX
Seale Dem to 20m




Using the method of constructing a triangle
given its three sides, Fig. 6.8 on the previous
page 15 the required seale drawing.

Using a protractor, ANB = 37° (1o the near-
¢st degree). The angle between the paths is 377,

Exercise 6b

Make sketches where none are given. Choose
suitable scales where none are given. All ques-
tions should he answered by taking measure-
ments from an accurate scale drawing.

1 Find the distance between the opposite
corners of a rectangular room which is
12m by 9 m. Usea scaleof | em w | m.

2 A rectangular field measures 55 m by 4l m.
Drraw a plan of the ficld. Use measurement
to hnd the distance between opposite
corners of the field.

3 Measure the length and bréadth of the top
of vour desk, Draw a plan of the top ofvour
desk. Find the length of a diagonal from
vour drawing. Check vour work by
measuring the actual diagonal on yeur
desk.

4 Measure the length and breadth of your
classroom. Draw a plan of vour classroom.
Find a way of showing that vour drawing
i9 accurate,

5 A square field is 300 m x 300 m. Draw a
plan of the field, Find the distance of the
centre of the field from one of it corners.

6 Fig. 6.9 shows the plan of a room ABCD.
PQ) and XY are windows. HK 15 a door,

' [
M ; 2

H K
Fig. 6.9

AB=10m., XY=4m, KC=075m,
BO=7m, AP=3m HEK=I|im
AX=15m, PQ=25m,

Draw & plan on a scale of 1 am to | m.

Find the distances AC, XK, PH, and QY.

7 A foothall field measures 104 m by 76 m,
Use a scale of | em to 10 ot to draw a plan
of the feld. Find the distance from the
centre spot to a corner flag.

8 Fig. 6.10 is a skerch of a cross-seetion of a

= round hut, Use the dimensions on the
figure to make an accurate scale drawing.

Fig, #.10
Find the angle at the vertex ol the rool.
9 Fig. 611 is a skerch of the end view of a
hionse.

+2'm

f'.!g i 124 m

Make a scale drawing and lind the greands
height of the house.
10 A wiangular plot ABC is such that
AB = 120 m, BC = 80 m and CA = G0 m,
P is the middle point of AB=Find the length
. of PC. Use a scaleof | em to 10 m.
11 In Fiego 6.12 Aand D are oncoppostie sides
= of a river

."I.—r“_hl'
Lirudige

Fig. 6.12

AB = 52 nr, BC = 119 mand CD = 86 m.
Make a scale drawing and hence fnd the
distance AD.

12 T'wo straight paths meet at an angle of 55°
at a point X. Two students start together
at X. One student runs down one path ut




il

at

4 metres per second. The other student runs
down the other path at 5 metres per second.
Ifthey start at the same time, how far apart
are they afier 11 seconds?

Reading scale drawings

Many professions use scale drawings. The most
comimon scale drawings are maps and tech-
nical drawings. Surveyors and cartographers
make maps. Maps are used by geographers,
navigators, planners, the police and soldiers.
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Engineers and draughtsmen make technical
drawings. Technical drawings are used by
builders, mechanics, cleetricians and skilled
tradesmen. A scile drawing is an poourale was
ol storing and giving information. [t i impor-
tant 1o be able to read seale drawings.

Maps

A map is a scale drawing of a plecc ol land.
Distances on the map represent the horizontal
distances between points on the land. Fig. 6.15
(page 39) is a small-scale map of Zimbabwe.
Fig. 6.14 (page 39) is a large-scale map of an
imaginary town, Zama. Look at the way the
scale is given in Fig. 6.14. Measure the scale
(repeated in Fig. 6.15). You will find that 1 cm
represents 500 m.

A S LAHI 1 ARl
THETEES

Fie. 615

Exercise bc
1 Use the map in Fig: 6.13. Find the following
distances o the nearest 10 km.
(a) Harare 10 Bulawayo.
(b} Mutare to Hwange.
(¢} Kadoma to Masvingo.
{(d} Gweru to Harare.
(e Bulawayo to Kwekwe,
() Mutare to Kadoma.
{g) Masvingo o Hwange.
(h) Kwekwe to Gweru.
2 lse the map in Fiego 6.1k Which rouds
would vou travel on if vou took the best route
hetween the [ollowing? (Main roads only.
(a) The Mayor’s house and the hospital.
(b} The station and the airport.
(¢) The Shell garage and the BP garage.
{d) The bank and the Post Ofliee.
(¢) The two primary schools.
(f} Covernment College and the dispensary,
{g) The church and the airport.
(h) The Police Station and the airport.
(i' The hospital and the airport.
(i) Government Buildings and the Post
Olhiec.

3 Use the map in Fig. 6.14. Find the following
distances as accurately as possible.

(a) From the Mayor’s house to the church.

(h) From the prison to the bank,

(¢) From Government Buildings 1o Fligi-
side Primary School.

(d] From the hospital to the dispensary.

(¢ From the Shell garage to the markel.

(I The length of Botswana Road.

(g} The length of Namibia Avenue.

(h} The width of the nver.

(i) The width of the airport’s Tunway.

(i) The length of Zambia Road.
4 Use the map in Fig. 6.1+ Find the following
distances, (i) in a straight line, (i) by going
an the main roads, taking the best route.
fa) From the Post Office to the Mavor's
house.

(h) From the station to the airpurt.

(¢} From the dispensary 1o the Post Office.

(d) From Southside Primary School 0
Government Buildings.

(¢) From Government Buildings 1o the
gLt

Technical drawings
Fig. 6.16 is the plan of the wiring for an cleetric
plug. 1t is deawn full size.

Y

fusre

Bt

valale

vl

Fip. 6,16 Eleetric plug: winmg deiagram,
Sull size
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Fig. 6.17 is the ground plan of 4 house. Some
of the important dimensions are given on the
drawing. All such dimensions are in mm.
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Fip, 617 House: grownd plan

Exercise 6d

1 Use the wiring diagram in Fig. 6.16 to

answer the bllowing.

(a} Each wire is connected to a terminal.
How many terminals are there?

(b)Y Whart is the colour of the wire which is
connected to the terminal marked L7

(e} What is the colour of the wire which is
connected o the terminal marked E?

{d} What is the colour of the wire which is
connected to the terminal marked N?

(¢} Which terminal is next 1o the fuse?

(f) How manv screws are gn the cable
clamp?

l¢) Find the greatest width of the plug:

Use the ground plan in Fig. 6.17 to answer

the following.

(1) How many rooms has the house? Do
not gount the rarage as a ropnL)

{b) Which is the biggest room in the house?

{c) Which 1s the smallest room in the
house!

{d} If a person walked from the kitchen to
the bathroom, how many doors would
she pass through?

l£) Which room has most windows!?

() How many windows does the house
have altogether?

(g) Which room(s) is {arc) north of bed-
room 27

(h) Which roomis) is (are) west of the bath-
room?

(i} What dovyou think ©1 and C2 stand for?

{(j) What is the length and breadth of the
living room in metres? _

{k} What is the length and breadth of the
g‘ﬂ'l."ﬁ.gl" iI'I ITH.'].IT_‘.‘!'I.'J

(1) What is the woral area that the house
vovers? Give your answer in m® and in-
clude the garage and veranda

4]




Chapter 7

Straight-line graphs (1)

Continuous graphs

Consider the fullowing example.

M1 m of cloth costs $5; then 2 m cost 510,
3 m cost $15, and so on. We can show lengths
and costs in a table of values { Table 7.1, The
values in the table form a set of ordered pairs:
{(155), (2; 10), (3 19), (4 20), (5; 23).

Tahle 7.1
| length (m) ! 2 3 4 5|
cost($) | 5 10 15 20 23

We can plot the ordered pairs on a cartesian
plane. Vig, 7.1 shows the graph of the 5 points.
Length {m) 15 on the horizontal axis and cost
(%) is on the verteal axis,

Caostand leneth of cloth
&

st (50

i
I F 283 0

Length {im)
Fia. 7.4

It can be seen that the points in the graph
lic in o straight line.

(ther lengths of cloth, such 10 m, 1,4 m,
3.75 m would have corresponding costs. Thus
it is possible to plot more pomis. Instead of
this, we can draw a continuous line through
the puints which have been plotted. Starting at
{10} (no cloth costs nothing!) we can continue
the ling as far as we want.

42

Fig. 7.2 shows the graph extended as far as the
cost of 10 m of cloth.

Cost and length ol cloth

&
&ﬂ L i
5 -
0 ! +
s e e ]
a5 1
I
7 % 1
gy - e e R H
- 1 '
pts 1 12 - 1.3
1 ]
15 : g
: +
4811 e =
s st ||
o T | l B
g 1 2 3 43 6 7 & 916
Length (m]
Fig. 7.2

The graph can be used to answer questions.
U How muck would 4,9 m of cloth coxi?
Follow the dotted line (a) in Fig. 7.2, Start
at .9 m on the length axis. Read the cost
which corresponds to 4.9 m; $24.50,
2 How much cloth can be bought for $342
Follow the dotted line (b) in Fig. 7.2, Start
at 338 on the cost axis. Read the length
which corresponds o $38: 7.6 m.

r

Example 1

A student walks at a speed of 120 m per minute.

lay Make a table of values showing how far the
stuchend fas woalked after 0, 1, 2, 3, 4, 5, minwies.

{B) Using a scale of 1 comto 1 min on the horizonial
axirand | cm to 100 moon the vertical axiv. draw
a graph of Mhis informeation.

(e} Ulse the graph o find 7)) how far the studemt
has walked after 2.6 min, (7)) how long i
berker fooawalk 300 m.




b it

3

is the table of values:

I‘l]' Table 7.2
Table 7.2

lti-me (min) 4 O 1 2 35 1 3
Liiistnuce (m) | 0 120 240 360 480 600

tb) See Fig: 7.3,

Time x:nd dl*:!.an.cn tm\relled
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4
(i) See dotted line (i) on Fig, 7.3, 2,6 min

corresponds to 310 m (approximately),
The student has walked about 310 mealter
2.6 mim

(7] See dotted line (ii) on Fig. 730500 m
corresponds w A2 min (approximately),
The student takes about 4.2 min wowalk
300 m.

ptice that graphs usually only give approxi-
B results,

hen drawing graphs. alieays

LA :Llld. e |.l||"'_' Wil axes]

give a title to the graph.

Exercise 7a
1 Use Fig. 8.2 1o find the following.
{a) The cost of bm, 3,5 m, Gm, 8.2 m,
* 2Hm. 7.1 moof cloth. ; .
(h) How much cloth can be bought for
$35, $40. $21. 59, $12.50, 546,50,
2 A car increases its speed steadily over 6
seconds as shown in Table 7.5.

Table 7.3
time (s) 0 1 2 3 [
speed (km/h) |0 15 30 45 G0 75 90 |

(a) Useascaleof 2 emrepresents | secand
om the homzontal axis and 2 cm vepre-
gents 10 km/h on the vertical axis.
Draw a graph of the information in
Table 7.3,

(b} Use your graph to find, (il the speed
of the caralter 2,5 s, (i) the time taken
to reach a speed uf B0 kmn/h.

8 A girl walks along a road at a speed of
10U m per minute.

{a) Copy and complete Table 7.4,

Table 7.4
time (min) g F 2 3. % 5 i:»|
distance (m) | O 100 200 |

(b) Using a scale of 2 em to | min on the
hotizontal axis and 2 em 1w 1000 on
the vertical axis, draw a graph of the
information,

(¢) Use your graph to lind, {3} how far the
girl has walked after 3.7 min, (ii) how
long it takes her to walk 335 m.

4 Cloth cost 56 for | metre.
{a) Copy and complete Table 7.5.

Table 7.5
length (m) 1 2 3 4 5 6
cost ($) EI 6 12 18
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(h) Using a scale of 2 cm to | metre on the
horizontal axis and 2 cm to $5 on the
vertical axis, draw a graph ol the in-
formation.

(¢} Use your graph to find, (i} the cost ol
38 m of cloth, {ii} how much eloth
can be bought for $14.

§ A car travels 7 km on 1 litre of petrol.

(a) Copy and complete Table 7.6.

Table 7.6
petrol (litres)
distance (km) | 0 70 140 210

0 10 20 30 40 50|

°

(b} Usinga scaleof 2 om 1o 1) litres an the
horizonial axis and 2 cm to 100 km an
the vertical axis, draw a graph of the
inltirmaton.

(¢) Use vour graphto find, (i) the distance
that the car will travel on 22 litres, (i1}
how much petrol the car uses in
travelling 230 km.

6 | litre of petrol costs A0 cents.
{2} Copy and complete Table 7.7,

Table 7.7
petrul {litres) | [ i 90 30 40 5D 60
cost ($) |u 4 8 12 |

(h) Using a scale of 2.em to 10 litres on
the horizontal axis and 2 em 10 $5 on
the vertical axis, draw a graph of this
information.

(c) Use the graph to find, (1) thi cost of 22
litres of petrol, (i} how much petrol
can be bought for $15.

7 Sugar costs 80 cents per kg,
{a) Copy and complete Table 7.8,

Table 7.8
(sugarhg)] 1 2 3 ¢+ 3 6 |
[_cus: $) | 0,80 1,60 2,40 |
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(b} Usingascale ol 2 cm to | kg on the hor-
sontal axis and 2 cm o $1 on the
vertical axis, deaw a graph of this
indorntion.

(¢} Use your graph to lind. (i} the cost ol
24 kg of sugar, (i} how much sugar
can be bought for $3.

8 The drill of an oil well drills downwards at

a rate of 7,7 m/h

{a) Copy and complete Table 7.9.

Table 7.9

[tmew [ 0 1 2 3 4 3 |
distance 0 —9% —|5F — 221‘}
 (m)

(b) Draw the origin near the top lelv
corner of your graph paper. Using a
scale of 2 cm to represent 1 hour on
the horizontal axis and 1 cm
represents 3 m on the vertical axis,
draw a graph of the information,

(¢) Use the graph o ind. (1) how lung it
takes the drill to drill down through
25 m, (ii) the distance of the drill from
ground level afier 00 min.

9 A car travelling at 90 km/h covers 3 km im
9 min, Gkm in4m, 9kminb min, and so
on.

(a) Make a table of values showing how:
far the car travels in 2 min, 4 min,
& min, 8 min, 10 min.

() Using a acale of 1 cm w | min on the
herizontal axis and | ¢m to | km on
the vertical axis, draw a graph of the
information in your able.

(¢) Use the graph to find, (1) how lar the
car travels in 33 min, (it) how long it
takes the car to travel 10 km.

10 A man cycles at a speed of 18 km/h,

{a) Make a table of valucs shinwing how
far he travels m 4, 1, 13, 2, 24, 3 hours.

(b) Using a scale of 2 cm 1o represent |
hour on the horizontal axis and 2 cm
to represent 10 kmon the vertical axis,
draw a graph of the information.

(¢) Use the graph to hinl, (1) how far th
man eveles in 1,6 hours, (i) how long
it takes him to cvele 40 km.




Discontinuous graphs

Example 2

Giarres cost ) eemic cach. () Makea table of values
showeing the cost of 1, 2, 3. 4, 5 glasses. (b) Draw a
graple o shp s i formelion.

{a) See Table 7,10.

Table 7.10
" number of . ; . L
glasses | i 3 : 3
cost (8) 0.90 1,80 2,70 360 450
{1 ' "
b a {b) See Fig, 7.4
P Costof glasses
. i wu e
& 1! | |
B |
tt
) e
n ol
50 o
W

Wiz, 7.4

The points in the graph in Fig. 7.4 lie ina
iraizht line. However, we doaef connect them.
T hiz is because itis impossible o buy a fracton

the graph which corresponds to fractions: A
graph like this is enlled a discontinous
_J [Ilh

Exercise 7Th
The graphs in this exercise are discontinuous,
Piot the points only.

of a glass such as 12 or 3,2, There is no part of

I Cinema tickers cost $2 cach,
{a) Copy and compleie Table 7.41.

Table 7.11 ;
number of =
Gokots N | 2 3 4 5
cost (%) o2 4

(b} Using a scale of 2 cm to | deket on the
horizental axis and | om o $! on the
vertical axis, draw a graph of this infor-
martion.

2 A bottle of 60 pills costs $4,8().
{a) Copy und complete Table 7.12.

Table 7.12

number of 0
pills

cost (cents) | 80

20 30 40 50 6O

480

(b)) Using 4 seale of 2 em to represent 1)
pills on the horizontal axis and 2 em w
represent 100 cents on the vertical axis,
draw a graph to show the information,

{c) Without deing any more caleulation,
plot the points representing the cost of
5, 13, 23, 33, 45, 35 pills.

{d) Henee estimate the cost of 17 pills.

3 The sum of the angles of an g-sided polvgon
is {n — 2) % 180°

{a) Use this formula 1o complete Tahle
P13,

Table 7.13

number of sides
of polygon
sum of interior

angles (degrees)

Lz
-
(&4
Lais ]
e |

180 360 h40

(b} Using a scale of 2 ¢m to 1 side on the
horizontal and 2 cm w 100% on the vert-
ical axis, draw a graph o show the
information in the wable.
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4 Car tyres cost $96 each.

(a) Makea table of values showing the costs
of 1,2, 3.4, 5 tyres.

(b) Usinga scale of 2 cn o represent L iyre
on the horizonatal axis and 2 cm Lo
represent $100 on the vertical axis,
draw a graph to show this imformation.

Choosing scales
AMaost of the graphs shown in this chapter are
drawn to a small scale. This is to fit the sizes of
the columns in the book. However, it is betier
o choose i big seale when drawing graphs: The
scales given in Exercises 7a and 7h are all of a
suitable size

When choosing scales, first look at your table
of values. For examples, look at Table 7.14.

Table 7.14

time (min) 0

1020 30 40 50 |
temperature (°C)| -8 —1 6 13 20 27 |

This shows that the time scale on the horizontal
axis must go from U min to 50 min, as shown in
Fig. 7.3:

i | | [ L
0 4] 20 3t 40 =0

Thera { mimy

Fig. 7.5

The temperature scale on the vertical axis
must go from — 2% 1o 27°C. It is better to
round these values to give a range from — 10°C
1o 30°C, as shown in Fig. 7.0.

30t

i

Temp ol
G -

10k

Both axes meet at the origin. A rough sketch
of the axes: such as in Fig. 7.7, ean be made.

SDI—

L0
Temp o
ll:r:::I i
fi | | | X
(¥ 16 20 0 40 S0
ok Tirps {mile)
Fig. 7.7

Must graph paper is about 24 em long by 18 cm
wide. In this case. a seale of 2 cm to 1 units
on both axes will be suiable

Always look at the daa and make a raugh
sketch as in Fig, 7.7. This will help you to plice
your graph on your graph paper.

On 2 mm graph paper, it 1s ustial o let 2 cm
represent 1, 2, 5, 10, 20, 50, 100, . ... units | Fig.
78).

fined H

 as3 ST R |
I
+!:r | |

Fig. 7.8

The seale that vou use will depend on the
dita. Do not use scales in multiples nf.5 o 4.

Example 3

The labour charaes for repainmg a radiv consist of: a
standing charge of 85 on all bills il an hwurly raie
of $2 per hour.




(a) Make a table showing the tolal labmur charges
Sfor jobs which take 2 h, | h, 2h; 3 h, 4 h,

(B Choose a suitable seale and drazo a praph of the
information.

(¢) Find the total labour charges for a job which takes
{f) 24 |1mi1'5; (1) 24 min,

() The total labour charges are shown in
Table 7.15.

Table 7.15
time {hours) 4 | b 4
standing charge (8)) 5 53 & 5
hourly rate ($) I 2 4 6
labour charge (%) 6 7 9 11

Seales of 2em w | h on the horizontal
axis and 2 cm 1o 53 on the vertical axis will
be suitable. The graph is given in Fig. 7.12.

(e} (i1 Reading up from 23 h onvthe time axis
corresponds o a charge of $10 on the
tabour charees axis.

ki . . U
[#) 24 min = a0 hour = 0.4 h

0,4 h corresponds approximately to $5.70.
The charge for 4 24-minute job is about
$5.75.

Charges for television repair

(h) Choosing scales:
Time goes fromdh w3 h, Use a range O o
3 h (Fig. 7.9).
1 |
] ! Z 3
Fig. 7.9 Tima ()
Labour charges go [rom $6 to $11. Usc a
range 0 10 $15 (Fig. 7.10}, Always include
the origin if possible,

5
6 10
o)
&
3 o
3
Fig. 7.10 b
Fig. 7.11 isa skewch of the axes.
5
e
Iﬁ‘ -
35
e |
| | |
%2z 3
Fig. 711 TimeeTh)

Exercise Tc

1 A piece of meat is taken out of o [reezer. Lis
temperature rises steadily as shown in Table
7.16 below.

Table 7.16
time (mmin)
temperature ("C) -0 0 612 18 24

0 10 20 30 4 50 |

{a) Choose a suitable scale and draw a
graph of this information.
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(h) Use the graph to estimate, (i) the tem-
perature of the meat after 13 min, (1}
the time taken for the meat to reach a
temperature of 20°C.

9 The unstrewched length of a rubber band s
190 mm. When masses were hung on the
rubber hand, its total length changed as
given in Table 7.17.

Table 7.17

mass (g}

0200 400 600 H00 1 000

length (mm) | 120 170 090 270 3200 370

(a) Choose a suitable scale and draw a
graph of the data.

() Use vour graph to find, (i) the length of

the rubber band when a mass of 25t g 13
hurig on it, (i} the mass which stretches
the rubber band 1o a length of 300 mm.
% Ababy was 3.} kg when he was born, For his
first 6 weeks, his mass increased by about
0,5 kg per week.
(a) Copyand complete Table 7.18.

Table 7.18

| : 6]
[week number| 0 1 2 3 4 5 6
14 8.7 4043 |

\mass (kg)

(b) Choose a suitable scale and draw a
graph of this information.

(c) Approximately how many days old was
the baby when his mass was 3 kg’

4 Anoil r_nmf,-zmy sells p:-.l:'ui 1 garages at the
rate of 3280 per kilolitre: There is also a
delivery charge of $60 on all orders.

(a) Copy and complete Table 7.1

Table 7.19

amount of petrol (k) 1 2

delivery charge (%)
basic charge ($)

¥ 4

1280 360 840

O
B GO GO e Gfr‘

]tm;ai cost ($) 340 620 900

(h) Choose a suitable scale for cach of
the axes and draw a graph of this
inforniation.

(¢) Use the graph vou have drawn to find,
(i) the cost of +300 litres of petrol,
(i1} how much petrol is delivered for
51 000,

5 The basic cost of window giass is $5 per m”.
There is also a handling and cutting charge
of $5 on all orders.

(a) Copy and complete Table 7.20,

Table 7.20

. area of glass (m*) U -
handling/cutting (§) [ 5 5 5 5 9
basic charge ($) g 16 24
total cost ($) 13 21 29

by Choose a suitable seale fur tach of
the axes and draw a graph of this'
infirmation.

(¢} A customer buys 3 panes ol glass. Each
pane  measures 25 em by 60 cm.
(i} Caleulate the otal arca, in m?, of glass
bought. (i) Use the graph you have
drawn to lind out how much the glass
Cisls.

Information from graphs

Conversion graphs

A conversion graph changes one set of units
into another. Fig, 7.13 is a conversion graph
for chunging dollars inte pounds and pounds
into dollars.

The conversion graph was drawn using the
exchange rate. The exchange rate for Fig, 7.13
15 $1 = £0.72. This is equivalent to 100 = £72.
The graph can be extended as far as we like.
Fig. 7.13 can be used for values as high as
%150 and L108.




m
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-
=8l
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o o

Fig. 7.13
Note: thig graph is a kind of ready reckoner.
Also see Chapter 23 and Fig. 8.1 on page 54

Example 4

Use the conversion graph in Fig, 7053 o find the
Sfollgining: -

(a) The Brtish equivalent of (1) %30, (@) $140.
(#) The Zimbabwean equivalent of (1) £25. {z) £90.

From the graph

{a) (i) $00 is approximately equivalent to
£36.

(i) $140 is approximately equivalent to
£100,

(b) (&) £25 15 approximately equivalent to
$33.

(#) £90 is approximately equivalent to
$125,

A higger scale would give a graph which

could be read more accuratclv.

Distance-time graphs
le 5
Sam and Nda lvave home al the same fime to walk to

- school 3 ki away. Their journeys are shown in Fig.
7. H.

Travel graph for Sam and Nda

4 BESSSANBLA DSH A
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+ ] . & |I:|!n
t HE " RERERE BT THHGSRREDET AR S
ISESSE SESSIBEERIE Say. i )0 UnSdb
4 A D B A o 0 O O

Fig. 714

(a) How long did Sam take (o walk to school? (b)
How long did Nda take to walk to school? {¢) Find
Sam v and Nea's speeds in m/min.

From the graph:

la) Sam took 20 min.

(b} MNda took 24 min:

(el In cach case the journey was 3 000 m.
Sam took 20 min w walk 3 000 m.
In | min Sam walked _jé}[i}i] m = 150 m
Sam’s speed = 150 m/min.
Nda took 24 min 1o walk 3 000 m.

3 000
24
Nda's speed = 125 m/min.

A speed is a rate of change. It is the rate of
change ol distance with time, There is another
way to find the speeds in Example 5. Fig. 7.15
overleaf 1s the graph of Nda's journey.

A right-angled triangle PQR has been drawn
on part of Nda's line in Fig. 7.15. In going
from P to Q the time changes from P to R and
the distance changes from R to Q.

In | min Nda walked m= 125 m
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Travel graph for Nda's journey (¢] When Sam was halfway o school how
' & ' far was Nda (i) from home, (i) [rom
——— i — - — oy T schonl? :
/ (d) How far had Sam walked alter 14 min?
S Bt % £ i I P < : {¢) How long did it take Nda to walk
! PR : Beths
..... ~TE] / 1.8 km?
.’E“:.E. e (el
gL Changeal | P ey B A test is marked out of 30, Fig. 7.16 is a
£ s conversion graph for changing the marks into
-5 . percentiages.
= bid 5 )
= =L = 4 Conversion graph: marks — percentages
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Exercise 7d  isassagnEt ARaEN HEEEE o
) i ) iyEsssgpedtaagusasey b
1 Use Fig, 7.13 w find the British equivalent 8 G i G W SOBBBEB S SE 01

ol the [ollowing.
{a) $70 (b) $105 (¢) $132,50 (d) $17.50
2 Use Fig. 7.13 to find the Zimbabwean equi- 4 UseFig. 7.16 to change the lollowing marks

valent of the following. ot of 30 to percentages. Give your answers
(a) £40 (b) £63 {c) £82,50 (d) £37,50 to the nearest whole per cent.
3 Refer to Fig, 7.14 to answer the lollowing. e . .
s . ) L (b 12 (c] 2 1) 18
(a) If'Sam arrived at school just when the WE R
first lesson started, how many minutes e} 10 (Fy 20 (g 5 (h)25

lite was Nda? : e p ; .
(h) At the moment Sam arrived ai sechoinl, @ & (1B ki (29

how far did Nda have to walk? (m) 74 (n) 228 (o) Lz (p) 244
50




5 Use Fig. 7.16 to change the following per-
centdges to marks out of 30, Give vour
answers o the nearest whole mirk.

(1) B0% (bl 20% (c) 30% (d) 70%
el 3% |]1;| 47% [(z) 63% (h) 13%

Car A and car B leave Kwekwe at the same
time, They travel 200 km 1w Harare. Their
Journeys are shown in Fig. 7.17. Use Fig. 7.17
to answer questions 6 and 7.

Travel graph for cars A and B

giii

i

university at different Gmes and travel 6 kmow
hospital. Mary walks (line ABUD). Gono
cycles (line FI).

Travel graph for Mary and Gono
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Fig. 7.17

6 (a) How long did (i} car A (i) car B tuke
to et to Harare?
(b} Find the speeds of car A and car B.
{e) Use the trangle (dotted) to cheek your
result for car B.
7 (4) When car A reached Harare, how far
behind was car B?
(b} After | hour, how far was each car
from Harare?
tc) After 2 h how far apart were they?
(d} How long did it take each car 1o travel
the fiest 50 km?
Fig. 7.18 is a graph of the journeys ol two
students, Marv and Gono. Thev leave their

= oSS L
b -_.A_—I—o--r'—.—!.n-
GEESI e TS EEEARED|
Fig. 7.18

8 (n) When did Mary leave the university?
(b} When did Mary arrive at the hospital?
(¢) How long did Mary stop lor?

{d) During part AB of Mary's journey.
how far did she walk?

(e} How long did part AB take?

(f) During part CD ol Mary's journey,
how [ar did she walk?

(g} How long did part CD take?

(h} How far was Mary from the hospital
at 11157

9 Use Fig. 7.18 to answer the {ollowing.

{2} When did Gono leave the university?

{b) When did Gono arrive at the hospital?

(¢} When Gone leaves the umiversity,
how faris Mary from the hospital?

(d) How far apart were they at 12157

10 Use your answers to questions 8 and 9 1o

find the fullowing speeds.

(a) Mary's speed between A and B,

(b) Mary's speed between C and D.

(¢} Mary's average speed for the whole
journey.

(d) Gone's average speed for his whole
journey.

al
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Chapter 8

Direct and inverse proportion

Direct proportion

Ilastudent walks with asteady speed, then the
more tme taken, rthe greéater the distance
travelled, Table 8.1 gives corresponding fimes
and distances lor a student walking with a
steady speed of 5 km/h.

Table 8.1
| time (h) 1] 2] 3] 4] 5]
| distance (km) 5 (10 15 | 20 25 |

In Table 8.1, the ratio of any two times is egual
to thie rato of the corresponding distances. For
example, in 5 hours the student travels 25 km
and in 2 hours he or she travels 10 km:
Z5km 5

i h

5
b 22k =5

I3

Thus the distance wravelled is in direct
proportion to the time taken, or, distance
varies directly with time.

Inverse proportion

Il'a person is 1o travel a certain distance, then
the greater her speed, the fess time it will take.
Table 8.2 gives the corresponding speeds and
times lor a journey of 100 km.

Table 8.2
specd (km/h) 10| 20 | 25 | 50
time (h) 10} | 3| 4| 2

a2

In Table, 8.2, when the speed doubles from
25 km/h to 50 ko /h the time taken is fafoed from
4 hours to 2 hours:

50km/h _ 2  2h _ |

S5 fmih MR T

The ratio of any two speeds is equal to the
reciprocal of the ratio of the corresponding times.
This is an example of inverse proportion.
The time taken is inversely proportional 1w
the specd, or, time varies inverself with
speed.

Example 1

2 boxes of malches vost 32 ¢ and 5 boxes of matches
cost 80 c. (@) Does the cost of the maltches vary directly
or tnpersely woith the monberafhoxes® (5) Find the vost
a8 boxes of mitlches.

(a) Find the ratios ol the corresponding
numbers of boxes and costs,
80c _ 5

5 boxes 5 0
e A e e =2
2 boxes 2 32c a
Thus the cost is in direct proportion to the
number of boxes.
{h} lLet the cost of 8 hoxes be 1 cents,

_8
ThenE =5
_ X3

o ]
-

=123

8 boxes cost 1268 ¢ = 51,28

Example | could ecasily be answered by hnd-
ing the cost of 1 bex, However, the method
given above shows that it is nidl neegssary to
find the cost of 1 box,




Example 2

A woman travels 40 km between two  villages.
(a) Make a table showing her speed if the journey takes
Thy 2k, 4k (b) Is her speed directly or inversely
propartional o the time taken? (c) I} she travels at
18 kin/h find how long the journey takes.

(a}) Table 8.3 is the required table:

Table 8.3
time(h) 1| 2|4
speed (km/h) | 40 | 20 [ 10

(b) From the table, if the time is dou bled, the
speed is halved, Thus speed is inversely
proportional to time.

(¢} either:

Let the time be t hours, Then COMPAring a
time of t hours and a speed of 18 km/h with
a time of 4 hours and a speed of 10 km/h
(the ratio of corresponding times is equal
to  the reciprocal of the raio of
corresponding speeds),

L_ 1 L _ 16

15 4+ 15
X1 20 _ 5
¢ 8 q 23

The journey takes 28 hours,
0y

e istance
Using time = disyance

specd :

time taken = % = 2% hours

Example 3

A length of wire can be cul into 5 pieces each 24 em
long. How many pieces each 15 cm long can be cut
from the wire?

First decide whether the example is one of
direct proportion or inverse proporton.

From the data of the question, the greater the
“sumber of picces, the smaller their length. The
sumber ol picces is inversely proportional o
the length of each piece. Let there be # pieces,

Then,

. L . }
b & 15 4
_bxos g o

G 3

There will be & picces.

Exercise 8a

I In each of the following, say whether the
Iwo quantities in italics are in direct pro-
portion or inverse proportion to each other.
() the radivs and diameter of & cirele:

(b} the rumber and enst of pencils;

(¢} the number and size of angle of equal
sectors in a circle;

(d) the time and distance when travelling ag
a steady speed;

(¢) the speed and time when travelling a
certain distance;

() the cost per item and the number of items
that can be bought for a fixed sum:

(g) the pofume and cost of petrol;

(h} the two numbers x and ysuch that their
product is always 100,

2.5 rubbers cost $1,20 and '8 rubbers cost
$1.92.

(a) Does the cost of the rubbers vary
directly or inversely with the number
hought?

(b} Find the eost of 9 rubbers.

3. A bottle of water can fill 5 cups of capacity
0ml ar 4 cups of capacity 250 ml.
(2) Does the number of cups vary directly
ar inversely with their capacity? (b) How
many cups of capacity 100 mi could the
bottle [ll2

4 | metre of cloth costs $13.50, (a) Make a
table showing the cost of 2 m; 4 m, B m of
cloth. (b} Is the cost of cloth directly or
inversely proportional w© the length?

5 A woman has $30 to spend. She buvs items
which ecost the same amount each,

{2 Make a table showing the number of
items she can buy il they cost $2, $3, $6
each. (b} Is the cost per item directly or
inverscly proportional o the number of
items?

ad




6 A rake has @ mass of 2 kg, It is cut into
picces of equal mass. {a) Make a wble
showing the number ol pieces il they are
cach of mass 200, 1252 50 e (b) Docs
the number ol pieces vary directly or in-
versely with the mass ol each piece?

7 A roll ol cloth is cut into picces of cqual
length. Table 8.4 shows the length of each
piece and the corresponding number of
picees that can be et from the roll.

Table 8.4

Wength fm) |5|8 - 20) l
number g | 5| @

(i) How many picces of length 4 m could
b cut from the roll? (b) 1180 pieces are cu
from the roll, what is the length of each
picce?

8 A man travels o distance of 30 km. $a) Make
a table showing his speed il the journey
takes 2 -h, 5 b, 10 h. (b) If the journey takes
4 hours, find his speed.

9 A girl cveles a distance of 30 km. (a) Make

a table to show the time she takes il her

speed is 10 kmih, 15 km/h, 20 km/he (b) 1F

she cycles at 18 kmih, find the time she
tinkes.

A roll of cloth is H)m long. Tt is eur inw

picees of equal length. (a) Make a table o

show the number ol pieces il thev are each

ol length 5 om. 8 my, 20 m, (b) I the cloth is

cut into 16 pieces ol equal length, find the

length of cach prece.

L1 A car travels 42 kemoon 7 litres of_petrol.

How far will it travel on 12 litres?

A length of string can be cut into 9 pieces

of length 20 em, How many picces cach

i em long can be cut from the string!

A swdent has enough money to buy 14

pencils at 45 cents each. How many

rubbers cosilng 500 cents cach can the
student buy for the same money?

A car factory produces 700 cars in 5 work-

davs, How many cars will it produes in 12

winrk-clays?

10

~

e

15 A lorry can carry safely 90 sacks cach of
mass 73 k. How many hoxes cach of miss
37 kg can it carry safely?

16 A bus, travelling at a steady speed, takes 24
hours lor a certain journey. How long will
a gar take it travels at 3 tmes the speed
of the bus?

Graphical representation

Direct proportion

Using the data of Table 8.1 on page 52, Fig, 8.1
is o distance/time graph for 4 student walking
with a-steady speed of 5 kmih.

3

e (ki

| M i
T ]

T
I 1 3

e (]

-’.Ili
- g _
: |

e

Fip. 8.1

Since distance is directly proportional o
time, Fig. 8.1 is a straight line graph through
the origin €. 1 P and 0 are two points on the
graph. then & OPM is similar to0 A OQN and

PM _ QN
OK  ON
etinfiarty, 22k OM
b L .QH []x




“The hrst of these ratios gives the speed of
the student, the second shows that distance -
directly proportienal to time. The graph cuo
be used as a ready reckoner since corresponi|

ing times and distances can be read directls
from it

Inverse proportion

Using the data of Table 8.2 on page 32, Fig. 8.2
14 a speed/time graph for a journey of 100 km.

spreed (km7h)

Fig, 8.2

Notice that as the speed increases, the time
decreases, This gives a graph in the shape of a
rcurve, This can be dilicult to draw accurately,
cspecially il anly a lew points are given.

Huwever, sinee speed and time are inversely
'. prjupurnunaI, speed is directly proportional to
E Chuos acstraight line graph will be ohianed

L i |
by plotting —— against speed.
Y P 5 (e al |

Table 8.5 gives the values of ,1 which

Lirrne

correspond to the given speeds.

Table 8.5
speed (km/h)| 10 | 20 | 25 | 50
time (h) | 5| 4 | 2
- 0102|025 |05
iime

: : 1 |
Fig. 8.3 is the corresponding graph of 75

against speed.

. i g e o |

Fig. 8.3

* Theadvantage of a straight line graph is that
it is much easier to draw accurately. Also, only
3 points need to be plotted (ie. 2 necessary
points and a 3rd point as a cheek).

ExamEle 4
+ freapile m'ﬂ?w__pfrm of work in 10 days. (a) Make

a table of values showoing the time it would take 4, 8,
20 peaple 1o do the work. (b) Find the corvespunding

values of E-fm-; and plot these values dagainst the

number af people fo give @ stvaight line graph.
() Lise the graph to find the mamber of days it would
take 16 people to do the work.

1t is assumed that all peaple work at the same
i,




{a) If 4 people take 10 days, then 8 people amounts up to 51 into yen. Use the graph
| would take halfas long, 5 days, 20 peaple would to find the value of (a) 2L, 46 ¢, in yen:
take one-fifth as long, 2 days. These values are () 120 yen, 280 ven in cents.

shown in Table 8.6. 2 Three people start together and travel at
speeds of 5 km/h. 15 km/h and 18 km/h
| Table 8.6 respectively. (a) On one set of axes, draw
[ raphs to show the distance they travel for
masber.af peaple 1] 8] 2 in}ﬂimv up to 5 hours. {Take time in hours
time (days) 10 ] 2 on the horizontal axis and distance in km
1 on the vertical axis.) (b) Find the distance
Pa— 0,1 02|05 that ecach person has travelled alier 33
| time | .
| I hours. .

3 Three cyelists travel a distance of 60 km at
speeds of 12 km/h, 15 km/h and 20 km/h

. y 1 . : : .
(b} Corresponding values of —— are given in respectively, starting together. (a) On one
. G sl iy L i m:l o set of axes, draw graphs to show their posi-
i Table:8:6. Fig B4 1s:the requited grape. tions at any time. (b) Find the time that

vach eyelist takes to travel 24 km.
4 Given that 50 litres of petrol cost $48,50;

i ISR L draw a graph and from it read off, {a) the

l Bk ! ; cost of 11, 32, 45 litres: (b) the numimr ul'

k — T = litres that can be bought for $18.43; $26,19:
& I $39.77.

.I SR .l _ 5 (iven that the mass of 100 em® of a certain

= ! : ‘ . metal is 254 ¢ draw a graph conncctmg

mass with volume up, 1o 10 g m?. Read off
(a) the mass ol 37 cm®, 64 em ufth:,mn.ld]
(1) the wvelume which has a mass of
100 g, 208 g.
6 Table 8.7 gives the average speeds and
corresponding times [or a journey.

e W7 0 PP St 1

5 1 .15

e Y
e
1

| nurn et of wen Table 8.7
. 84 | speed (km/h) | 30 | 60 [ 90
| time (h) 1| 2|12

(¢) From the graph,

when the number of people = 16, (a) Copy Table 8.7 and add an extra line

| :
.—1 = (4 for -——, Complete vour table by
L frme
= . i citleulating the corresponding values
Pake the reciprocal of both sides, 8 i A
of —.
time = i 21 days Se
04 4 : {h) Taking speed on the horizontal axis
| .
. and —— on the vertical axis, draw a
Exercise 8b i (BRI
1 Given that 51 is eguivalent 1o 350 ven, graph connecting speed and reciprocal
A draw a ready reckoner graph o exchange ol time.

| o6
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(¢) Use your graph to find the time taken
if the speed is 48 km/h.
7 A lorry travels a distance of 60 k.
{a) Copy and complete Table 8.5

Table 8.8
speed (km/h)| 6 | 12 | 60
time (h)
time

(b} Draw a graph conncoting speed and
reciprocal of tme.

{e} Use your graph to lind (i) the time
taken at a speed ol 15 km/h, (1) the
speed which corresponds to a time of
74 hours:

8 A bus traveisa distanee of 80 km. (a) Copy

and complete Table 8.9

Table 8.9
time (h) A E
speed (km/h) | ||
1
speed

(b} Draw a graph conneeting time with
reciprocal of speed.

(¢} Use your graph to find (i) the speed if
the time taken was 3 hours, (ii) the time
at a speed of 25 km/h.

8 A woman spends 36. She buys nitems, cach
eosting the same price,

(2} Copy and complete Table 8.10.

Table 8.10

| pricefitem (¢)| 50 | 60 | 100
u

= W -

(b} Draw a graph connecting price/item
|
with
n

(el Use it to find (i) the number of items
that can be bought i they cost 24 ¢
each. (ii) the pricefitem when
n= 15

10 520 15 shared equally between n people.

I

(a) Make a table of values of a1 and %

showing each person getting $2, $4, 85,
(h) Diraw a graph conneeting & per person
with the reciprodal of o
(¢) Use the graph 1o find (i} # when each
person gets $2.50, (ii) the amount each
person gets when there are 3 people.

a7



Revision exercises and tests

Chapters 1-8

Revision exercise 1 (Chapters 1, 4)

1

2

3

Find the next four terms in the following

B4 LTE TS
[ad G 13 20 2780 0.
(1Y 5: Gy 8 L1 DHe 2y ...

{e} & 6; 1288 -

(d} th;2:6; 120200,

Find the smallest number by which 330

st be multiplied o give a perfeet square.

fa) Write down the factors ol 24 in as-
cending order of size

() Diraw a graph o show thege lactors,

Fig. Rl shows a number pattern where the
numbers 1, 2,3, .. 64 are arranged inaspiral.
Use Fig. R1 1o answer questions 4 and 3.

tig.

4

54

_64!:37|33 29 | 40 41'4‘2'*_4_3?.'_

6alse |17 18|18 EFE‘EM-I—
2|35 18| 5 |6 |22 a5 |
61|30 15| 4 [l & |23 |48
»| 50| 33 | 14 3«2 g |24 |47 |
50|82 A8 12 | 11|10 25 | 48 |
sa.l;iifl_':_ ap |20 |28 |27 | 26| 49
EFA 53|52 | 81 | 50

A

i

Ihe shaded hoxes contain the sequence
B 20 1WA S (R N i1 N - S

Extend the sequence by twe terms al vach
enel.

I Fig. RI, two rows and one column ari
shown by avrows. lneach case, Iy estie
whether there are any patterns in the
numbers, I possible extend the patrerns
|!}'I\' one term o both direotions.

=]

10

]

Express the following large numbers in
digits, grouping them in threes {rom the
decimal comunm.

{a) Tour and threcsquarter million

(hy) eight lnmdred and sixty thousand

(¢} twenty-two and o hall hillion

Find the square roots ol the lillowing.

{a) 3e (e} 39,69

Find the HOF and LOM of 84 and 210,
Which of the numbiers 5. 6 and 8 will divide
o 6 320 without leaving a remainder?
Divide 2.617 by 0,9 and give the answer
correet o 2 dup.

Revision test 1 (Chapters 1. 4)

1

The next term i the sequende P s s o« ol 4
17 .14
AR B 19 o 22
The square root of 124 i
Al B3 C8 DG
Fxpress (18 million in digits.

A BO0Oo0 000 B8 000 000 COBOO 000
13 0000 | DR RN

D23 E 24

(DR

Claléulate 82,5 —= 0025,
A 0003 3 B 10,53 gL 1
1 430 E 3300
What is 1,003 867 to 3 significant hgures?
A 0,004 B 0,003 86 © 0,003 87
1) 386 I 387
Given | X 9 =92 — F

Qg ==5— %

TR 4=4 —1

+4x5=5 -9
{4} Writc an expression for > (n 4 1)
(h) Use this 1o calculate | 01" = 0L
Wriie | 296 as a produet of its prime ftors,
Henee find V1 296, =5
Simplifv  the following. Fxpress vach

answer in digits, grouped in threes.
(a) 75% ol 7 million




(hy The dillirence berween o billion and a
million - I
9 Find the LOM and the HC ] of Bt and 163,
O A student writes 78 words in0 8 lines.
ia)l ind, o the nearest whole nomber,
the average number of words per line.
(I Estmate how mang lines ol swriting it
will take to write a 1 500-word dssay.

Revision exercise 2 (Chapters 2, 5)
I Given €={2:3:4,5,6:7: 8}, P= {2: 4.6;8}.

(2= {2:3 58l and K = {4} - BE

fa) Liast the
ET) [ anl i B 4 AR

th) What kind ol setis PO Q0 R

(¢) Find (i) (P U R), (6) o(P M R),
{711y m( €2 1L R,

Make four copies of the Venn diagram in

Fig. RZ.

=

— ||:J e

Fia, R2

(i cach copy shade the region which

ICRTresenis the set

(] RS, thi RN 5.

) &M R, (d) 5 E

3TN = {natural numbers) ~

™= {while numbeys]
Z = lintegers|
i = {ratonal 1|l|.li|||1|-l"-]

(a) List the elements of I which are ne

members ol N, -

(b List the elements of Z which are naf
members ol T
(0 Write dewn three membiers of € and

CXPYCSS caach of them in the form 7

where 2 € £ and bhe N
4 There are 83 catte on a frmeoAdD ol them
hiive either bheet delhiormed or vaecinated
or both, 3% have been dehormed and 55
vacanited, How many have

lave bieen

breen dehormned b not vaceinated?

elements  of I,i'ri i II

5 Solve the ollowing.

fa) —3x =12 by B = — 32
Sl = _5%%
(¢) —3d=—230 (dY =m =
q" —— 6y ob
|n:i—”=r';r (fi —2Ux=—14
4 2 14
6 Solve thedollowing, .
L

(n 12 —5Ha=2

(hy 11 — 5x = 4x— 16

Le) "I:"S'l. + 1) = 4ix 4+ 3)

“ (d) 5{2e =33 — 3n+ 1) =1

7 One pt:s,qm carns $17 more than another
person. Between them they earn a total of

+ %105 How mnch does cach person carn?!

8 Find vwo consecutive oven numbers such
that three times the smaller added 1o eighe
times the greater comes o 170,

v (Hint. Ter the numbers betgand « +'2.)

9 Solve the following.

: e
[a) 5: = 15=1 (bl ‘S.T g= 'f
N m— 4 0
] = 3
TR 2 5, ol W DO, L -
id) T 3

, | I R
\e) Dy — 1 : i) g—4 a—="2

10 A student walks 6 km ot 2 speed ol ¢ kmi/h,
{a} Write the time taken in hours in terms
of & (b} Find 2 il the journcy takes 1 h
20 min.

Revision test 2 (Chapters 2, 5)
1 Fig, R3 is a Venn diagram showing -a
aniversal set, &, with subsets X and ¥

¥

—

Fig. R3
Which oneol the following is represented
hw the shaded region!

A Xu ¥ BAXNE C
PERESE E XNy

i
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2 €={3:6;9 12; ,..; 30}, P = {numbers
less than 19) and @ = {factors of 30}, List
the members of 21
A {1l E: i Ay L

B {1:2:3; 5 6; 10; 15}
C (3 6 0 12; 15: 18}
D {3 6: 15; 30)

3 Express the lollowing statement as an
algrebraic equation: “The result of taking 2
from = then muldplying by 4 is the same as
multiplying n by 3 and taking away 5.

A Hp—2)=5n—3)
B Yn—2) =3 -5

Hn—2)=5—=73n
1".! -}{‘2 — ) = ='%n
&2 —n) = 3(n — 5)
4 Solve the ce|uation & : 2 + P ="10.x =
A G4 B3 45 Iy 4 E 1}
5 Ji'% = i then d =
Ak B & CH D 32 E o0
616 W = {56 7 ...; 14 15}, list_the

members of the [ollowing subsets of 117
{a) {numbers << 10}
(b) {perfect squares)
¢) {factors of 30)
)} {even numbers) 7 {multiples of 3}

7 If W= {all athletes}, F'= {female athletes}
and 8§ = {sprinters}, show by shading on a
Venn diagram the ser of all sprinters who

Are T,

8 Solve the following. . e
{a) —3x=8 (b) 4= -

N P Lo _iggn o
{e) 5 3 (d) -g‘f }{' }
7 L/

fe) — l:T =2 () &y =-F/;(-
fg) 9 —4x=11— Fx /
Lh}{m-j—2J+nug, 2
(1} l?}" =M+ 1) = Q

9 A man is 10 times as ol as his son, In 6
years time he will be 4 times as old as his
son. Find their present ages. (Hint: let the
son's present age he x years,)

Gl

10 Solve the following,

T . e T
(a) ——=+ s =0 (b)) —— = 7
S eenT R el e Rl

Revision exercise 3 (Chapters 3. 7)
I Draw a number line lrom — 10 w0 10, On
the line mark the points A(8), B(2),

G{—3), D(=2), E{). F(3. G(—7i),
Hi58).

2 Write down the coordinates ol the points P,
Q, B, 5T, LV, WX, XY, £ in Fig. R4,

1 |
f A l - !
4 44 i) -

I R

I - ;
o
{ D —
I =L =3 =] d o
1 -
1 I
| =t |

Fig. R¥

3 In Fig. R5 name the points which have co-
ordinates: (3:—4), (—7;—3), (15;—6),
(3: 4), (—4 3), (6: 9), (—9: 8), {17; —2).
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4 () Oliewse o saitable seale and p|n1 the

points P(— 25 15 Q{0 2), R(2; () and
b i e

th) What kind of quadrilateral is formed
by the points PG B oand %7

(¢} Find the coordinates of the point where
the diagonals of quadnlateral PQRS
cross cach other.

Given the ollowing sets of points:

(i} A{—=2; 23, B{—%; 2}, Q{—4 —12),

[ —2:2

fHY El=1; .2), Fi— 1 =2}, GfL: —2)
Hil: 2)

(i) 12 0), Ji& 0, K(4 2), L{2: 2).
M2 — 2]

haw an origin € mear the middle ol

sheet ol graph paper. Use a scale ol 1 em

represents | ounit on hoth axes

la) Plor the points in (i), Join the poings
by straight lines in alphabetical grder.

(b1 Repeat (ur the points in (i) and {iii}.

(e} What weord is [ommed?

A new candle s 15 em long. When Tie it

burns steadilv as shown in Table RI.

|-

Tahle R1

burning time {h}| o 2 i + 0

=1

lengih of candle E

| remaining (cm)

o 158 126 114 10,29

Clhioose u suitalile seale and draow a graph
ol the information in Table R0 Use vouar
graph 1o answer the lollowing.

{a) Find the length of the candle remaining
after it has burmned for 2.6 h.

(b1 How long does 10 take 1o o b oem ol
candlbe?!

) Henee estimate how long the candle
will last altogether

Fig: R isa skeweh of a graph which shows

the distances from Aand the time taken by

a car going rom A o Boand back again,

il

(ad the distance from A w B

(1) how long the car stops at B,

(¢l the average speed in km/h
(11 A o B, and {it) B A

[renm

BTt bl N Pk

I mir ik

Fip. RE

8 The sum of the angles of a straight line is

180°, In Fig. R7, x + 3 = 180

Fig. R7

{a) Copy and complete Tahle B3,

Table R2

| x

0 45 90 133 ]F—ml

3

9

180 135

(h) Choose a suitable scale and draw a
graph of the information in vour table,

() Use vour graph to find (i) ¥ when
v= 4, {ii] x when » = 128,

The cost of car insurance is $60 per H1 (00

worth of insurance. To this is added a

standing charee of S350

(a) Copy and complete Table R3.

Tabie R3

= N
value insurcd (= £1 000) | s 3 1 G
standing charge (5] ol 3l oo A0
basic rate (3] B Ll (kL
total cost (5) (L (Y I

(3] Choose a suitable scale and draw a
graph of this information.

Bl




10 Use the graph vou drew in question 8 to
answer the follivdng.
(1) What is the cost of insuring a car worth

&3 anoy

1' (L) A sports car costs $260 1o insure. How
much does it cost to insure o car hall
the value of the sports car?

Revision test 3 (Chapters 3, 7)
1 The position of point X s given by
Xi—0.9). Which of the pointis A, B, C, D E
in Fig. R is in same posinion as X?
a8 SREoRRT 5. Sil a8
T
Fio. RY
2 Which ol the points A, B, €. D, Fin Fig. RY
has couordinales (— 2; 37
| I & [
—-H.--~— i+ | ‘ ——
+ [ f—trd— ]7
— 0 -
JIE e e 3 I
S
3 - 4‘;_-_- — e
—— A B
| |
Fig, RY
3 A straight line PO joins the point P(5; — 3)
| to the origin, 0. PO is extended to () so
that PO = O0). What are the coordinates
I of QF
A(=5—3) B (=3 =5 O (=59
‘ D (=355 E@:—=—35

4 The point (— 2: 7] is reflected in the p-axig.
What are the coordinates of its image?
A (27 Bty =) G2 =7
=72} Eil=2=10

Fig. R1t} is a discontinuous graph which gives
the postal rates incents () for letters up o
300 ¢ in mass.

M 62

_w}_ ———————— ] SR———
Elnse i
[fa] ¢ = —icd
| e
[ies Ser== =y SREE ==y

_‘ s 4 1
i : } FnppabooIza .
, SR B S - - Al b b .

LT Mo o besen (g3 < B

Fis. R

Ulse Fig R0 to answer questions. 5 and f.
5 How much does it cost o send a letter of
mass 8l o
Aloeg Blbe C HNe DHe EBbc
6 Lach step in the graph is in the form of a
fine with a cross-mark at the right-hand
end. Take this o mean that the value at
the right-hand end is included but that the
value at the lefi-hand end is pot included.
A letter of mass x g can be sent for 40 ¢
Express the range of values ol xin the form
e x o
Choose a suitable scale and plot the points
Al 3), B{6;:8),G(3; — 1), D(—2 — 1k
() ACand BL cross at P. Find the coordi-
nates of P, )
() What is the size ol APD?
(¢) What kind of quadrilateral is ABCI?
8 A student walks with a speed of 6 km/h.
(a) Make a rable ol values to show how
far the stodent walks in &, § & 1, 1L
L&, 13, 2 hours.
{(hy Chonse # suitable scale and draw a
graph of the information in the table
Y Use the graph drawn in question 8 to linad:
() how far the student walks in BY min,
(b) how long it takes the student 1o walk
10 km. '
10 The exchange rate between dimbabwean
and British currendes is Z351,00 = Uki(.20
(a) Find how many pounds (L) are eque
valent to () 2510, (uy 25100

=T



-al
hic.

in,
1k

=11}
020,
] I,'Ii-

() Henee draw a conversion graph for
changing up 1o Z5100 10 pounds.

() Read off the equivalent amounts n
the other currency of (1) 380, (i) £14

‘Revision exercise 4 (Chapters 6, 8)

1 A mapis drawn toascale ol 1 em o 20 km,
On the map a river is 6,3 am long. Whiat is
the true length of the river?

2 A map is drawn to a scale ol 5 em 1o | k.
A straight road is 1,38 km long. How long
will the road appear on the map?

il I

Fig. RI1

3 Usec measurement to fnd the seale of

A (a) to A (b)in Fig. R11,

4 Use Fig. 6:13 on page 39 1 estimate the
distance of Masvingo from Mutare.

5 A triangular plot PQR is such that
PQ = 100 m, QR = 70 m and RP = 50l m.
X is the mid-point of side PQ.

Use a seale of 1 em to 10 cm o make a
scale drawing of the plot. Hence find the
true length of XE.

6 A car travels 70 km on & litres of petrol,

Estimate how far it will travel on a full tank

containing 6 Hres.

A boy walks at a steady speed and takes

90 min for a certain journey: How many

minutes will a girl take il she cycles at 24

times the speed of the bov!?
8 A tank will be completely hlled by #4
buckets of water il each hucket contains 11
litres, However, il 1 2-litre buckets are used,
then only 77 are required to Al the tank,
(a) Doecs the number of huckets needed to
fill the tank vary directly or inversely
with their capacity!

(b) How many I4-litre buckets would it
take to fill the ank?

e |

9

10

1

Use Fig. 8.2 on page 55 to estimate the
time taken when the speed is 38 km/h.
Given that 16 000 m” of registered building
land costs $900 000, draw a graph and
fremm it read off () the cost af 4 000 m* of
tand and of 11 000 m® of land, (b} the area
of land that can be bought for $360 D00
anel for $30C 00,

Revision test 4 (Chapter 6, 8)

A road 18 90 km long: On a map it appears
asa line 6 cm long, The scale of the map is
| 1o '

A 1h B o150 1 a00
BB REN I LS00 o0

A mup is drawn w a geale of 2om W
100 ke, 160 e distance between bwo lowns
is 874 kr, what is this distance as measured
un the map!

Al47km B 3.74km U 748 cm

I 197em E 7i8cm

Refer to the map in Fig. 6.14 on page 39.
Which one ol the Bllowing 15 on Azania
Crescent?

A Kk B Prisan C Dispensary
D Church  E Siation

A shelfean hold 84 books each 3 ¢mowide.
How many books of width 4 em can it hold?
ASs Be: Cst D05 E 112
A long tope is ent inte picces of equal
leneth: Table B4 shows various lengths of
rope and the corresponding nwmber of
pieces that can be cut.

Table R4

Length (m) 15| 40 | 45 |
No of pieces | 24 ‘.-‘!| 8 |

If the rope was cul into S0 picces, L
lone would each piece he?
AGmB1IOmC12m D 18mE 48m

6 A photograph measures 8 cm by 10 cm. h

is enlarged so that the shorter side beeomes
12 ¢, What is the length of the longer
side!

3
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7

10

1

A plan is drawn on a seale of | em 10 5 m.

{a) Ifa wall is 24 m long, find its length
on the plan.

(b) If the scale drawing ol a round house
is a circle of diameter 0,7 em, find the
actual dinmeter of the round house,

A rectangular sheet of paper measures

60 em by 40 em. Use & scale of | em to

10 cm and make a scale drawing of the

sheet of paper. Hence find the length of a

diagonal ol the sheet of paper.

A cooperative farmer has enpurh moncy

to buy & bags of corn seed. costing 539 per

bag. How many rolls of chicken netting
costing $52 per roll can the farmer buy
for the same money?

Table R3 gives some average speeds and

corresponding tmes for 3 certain journey.,

Table R5

speed (km/h) | 15 30 50
time (h) 1 a3 3_

{a) Copy Table R5 and add an extra line
for values of ]
T
(b} Draw a graph connecting speed and
reciprocal ol time,
(c) Use your graph to find the time taken
when the speed is 45 km/h.

General revision test A (Chapters 1-8)

What is the next term in the sequence | 3;
Follhz B3

A 33 B 47 5] D 34 R
Find the least number by which 112 must
be multiplied to give a perlect sguare,

A2 B 3 C 5 D7 £ 11
Caleulate 45 = 900 000.

A 00000 B 500 {5

N 0,05 E 000 05

In Fig. R12. what are the coordinates af

the point where the diagonals of kite POQRS
criss?

¥+

Fig. RI2 |
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Fig. R1% is a graph giving the costin § of cloth
in metres. Use it (o answer guestions 3 and .

5

What is the cost of 3 m of cloth?

A 50,90 B S1.80 C $10.50

Iy %11 E §15

Approximately what length of cloth can be
hought for $4,507

A lSm B 25m C 4m
D 1575m E 175m
9
Solve the equation 5 — ..?r =lLx=
Al B4 C6 D7 E 9

A map is drawn to a scale of 1:40 000
What distance, in km, will & line on the
map 28 em long represent?
A11.2km B 7 km
0.7 km E 0,112 km

C 1,12 km
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12

13

14

If€={abe.de},B={bedlandC=
{¢, a, 6}, then BU € =

A B Cla¢t D {de EE
A lorry takes 1 h 2 min for a certain
journey. How many minutes will a car
take if its average speed is 24 times that of

the lorry?
A 8 min B 32 min C 50 min
D 80 min L 200 min
Given =
| + 3= 3"

1+3+5=3"
143+ 5+ 7=4%
{a) what will be the value of & if

1+3+5+... +x=1232

(b)) what will be the value of ¥ if
1+3+5+ ... +9=y%

$490 is shared hetween n students,

{a] Make a table of values of 2 and /i
corresponding to each student getting

33, $5, 56.

(b) Draw a graph connecting the amournt
of money that each student gets with
[ /n. '

{c) Use the graph to find (i) n when cach
of the students gets $4.50, (i) the
ameunt each gets when there are 24
students.

Choose a suitable scale and plot the

following points:

A (11 =15) B (—4:0),. O (=7:—3).

D {=10;0), E (—4:6), F (586,

G (=2:2); H (15— 13}

Join the points in alphabetical vrder and

join H 1o A, What have vou drawn a

picture of?

Fig. R14 is part of a conversion graph. [t is

used to find the car insurance premiums to

be paid according to the value ol the cars
being msured. -

{a) What is the insurance premium for a
car of value $3 5007

(b} If a woman pays an insurance premium
ol $106 on her car, what is the value of
her ear?

(c) What is the dilference in pretniums
paid by a man who insures his car for
£3 000 and a man who insurcs his car

for $8 000?

E:ur-illlﬁurauri'u!wemimllq 1B
I i

:

Fia. B4
15 (a) Solve 3(x — 6) = 41 — 2x).
A E—ih =i
(b} Selve =
(b)) Solve ry s

(¢] B times a number added to 7 times 4
less than the number comes to 11, Find
the number.

16 A man leaves home and cycles to his office

12 ke away: His journey 15 shown in Fig,

RI15.

Travel graph of eyclist
$pr bt gessspda oty rrettti ot it gty
: T -
+ =1 - s - & b +— “+ 4441 +
b ke ..n.-[ + At +4 = + 4 =
S SN I AT M i (0 5t s 0 8 f
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{a) What time did he arrive at his office?

(h) How long did the journey take
altogether?
{c} Find his average speed for the whaole

journey.

(d) During the journey he stopped o
mend a broken pedal. How long did
this take?

{¢) How far was he from home when the
pedal broke?

17 Solve the following.

—
L |

&6

18

19

20

_cach day?

Using paper and pencil only, calculate the
square roots of the following. =
(a) 44100  (b) 0.000484 (<) 1524
Express each of the following as a number
in digits, grouped in  threes from the
decimal comma.
{a) three millionths:
(b) one tenth of one percents
(¢) two million plus ninetcen million;
(d) twenty percent of nine hundred
thousand.
A class of 32 students contains 15 boys. 20
of the students walk to school each day. 8
of the girls do not walk to school. How
many boys [rom the class walk to school




Chapter 9

Inequalities (1)

Greater than, less than

Mathematicians probably use the equals
sign, =, more than any other. For example,
b+ 3=48.
However, many quantities are o equal:
a+a+8
where % means is nol equal to. We can also write:
a4+ 5=8
where = means oy greater than, Similarly we can
write the [ollowing:
3+ 3+=8
S+ 53=<1
where << means @ fess dhan.

#, > and < are inequality symbols.
They tell us that quantities are not equal. The
= and = symbuols are more helplul than #.
They tell us more. For example, x # 0 tells us
that x does not have the value 0; x can be any
positive or negative number. However, x < 0
tells us that x is less than (i x must be a negative
number,

Exercise 9a
1 Re-write each of the following, using cither
= or < imnstead of the words.
{a) b is less than 1]
() =1 13 greater than — 5
(e) 0 1is greater than — 2.4
(d) — 3 is less than + 3
{c) = is greater than 12
(r) yis less than — 2
(g) 4 is greater than a
{(h) & is less than 4
(i) 13 is less than &
(i) & is greater than 15
2 SBiate whether each of the following is true
or fulse.
fa) 13>=3
(c) —2< —4
() $+9<10
iz} 14— hHh>=>a

by 19 < 21«
(d) —15>7

(fy 0>—4—3
(h) 30 = —50 + 20

3 Find which symbal, = or <<, goes in the box
o make cach statement truc.
(@) 9+8010 (b)) 7—207
fe} 60 12—35 (d) 003 -6
(¢) 1602x 10 (f) 2970386
{g) 1308 x49 (h) (=37 0(2)°

The symbols > and < can be used to change
English statements into algebraic statements.

Example 1
The distance between two pillages s over 18 km.
IWrite this as an algebraic stalemen.

IT the distance hetween the villages is o km,
then, d = 18,

A statement like 4 > 18 is called an inequality.

Example 2
{ have x cents. I spend 20 ¢. The amount [ have [¢fi
is less than 5 c. Write an inequality in x,

| spend 20 ¢ out of ¥ cents.
Thus | have ¥ — 20 cents left
Thus x — 20 < 5.

Example 3 ;

The area of a square is lexs than 25 em”. What can
be said about (a) the length of one of il sides, (b} ifs
perimeter?

{4) Let the length of a side of the square be
@ cm. Then, a < 93

= Vel < V35

a < b
(b) Perimeter = 4a
a=5
[—— dp<<4 X3
= g <2 201

The length of a side of the square is less than
5 cm. Its perimeter is less than 20 cm.

67




Exercise 9b
I Foreach ol the lollowing, write an inequality
in terms of the given unknown,
(a) The height of the building, & m, is less
than 5 m.
(t) The mass of the boy, m kg, is less than
50 ke.
(e} The cost of the meal, $x. was over $5.
(dj The time taken, { min, was under 3
minuics,
(¢} The number of papes. . was less
than 4.
(f) The mass of the letter, me, was
under 20 g. '
{z) The cost of the stamp, § conts, was less
than &1,
(h) The time for the journey, § min, was
cver 2 hours,
2 For each of the lollowing, choose a letter for
the unknown and write an inequality,
{4} The boy is less than 1,5 m wll.
{h) The capacity of the hotle is less than
S00 ml. .
(e) The book cost more than $12, ¢
(d) The girl got over 60% in the mathematics
exam.
(¢l The car used miore than 28 lirres of
petrol. |
(') Her mass was less than 55 ke,

y (g} The light was on for over 6 hours.

7 lorries each carry a load of over 4 onnes.
The total mass carried by the lorries s
m tonnes. Write an inequality inom.

4 Aboy saved over $5. His father gave him $2.
The boy now had Sy altogether. Write an

. Inequality in

5 In S vears tme a girl will be aver 18 vears of
age. If her age now is x vears, write an
inequality in v,

"% Therc are roats on 4 feld of area 3 ha.

There are less than 20 goats on cach hecrare,
Write an inequality in x, _

7 A square has an area of more than 36 cm®.-
What can be said about (a) the length of one
of its sides=(h) it perimeter?

8 'The perimeter of a square is less than 28 cm.
Whart can be said about (a) the length of
one of it sides<(h) its area?

e,

S13]

Not greater than, not l:ess than

In most towns there is a speed lmitof 30 km/h.
1fa car, travelling at ¢« km/h. is within the limit,
then 4 is not greater than 50, 1f 5 < 50 or iff
&= 5(, the speed limit will not be broken. This
can be written as one inequality:

£= 5]

where = means i5 less than or egual to. Thus, not
greater than means the same as less than or
cepual Lo,

I miost countries, voters in elections most
nist b less than 18 vears of age, Ifa person of
age a years is allowed (o vote, then g s not less
than [8. The person can vote il a = 18 or il
a¢ = |8, This can be written as one inequality;

=18

where = means ir greater than or equal to, Thus,
not less thar means the same as groater than
or equal to.

Example 4

Notebooks cost 60 ¢ each. David has o eents. £t i3 nol
enaugh tn buy a netebook. Taitst fas ! eenty. She is
able do buy i potebook, What can be vaid about the
uetfues of d dnd 12

The question tells vy that: & s less than 6.
e == i)

If Tsitsi gets no change, then ¢ = 60

If Tsitsi gets some change, then ¢ = 60

It 15 not known il Tsitsi gets change or now
so; = bl

Finally, Tsitsi elearly has more money than
D,

Thus, ¢t >d

Similarly, d < |

[n conclusion, dhe lollowing can b said about
i and &

d = 6l | =6l
= d= i

Notice that ¢ =d and d < fare two ways of
saving the same thing, 1 is like suving 9 > 4
and 4 < 9.



Exercise 9¢

I Foreach of the following, write an inequality

in terms o the given unknown.

{a) Theage of the gitl, @ years, was 12 vears
or [ess,

(b} The number of guals, #, was 5 or more.

(¢} The temperature, ¢ °C, was not greater
than 38°C,

{(d) The selling price, 8¢, was not less than
2

(v) The number of students, . was less
than 34,

(I} Thespeed of the car, ¢ km/h. was never
more than 120 km/dh.

2 For each of the fullowing, choose a letter lor

the unknown and then write an fnequaliey.

(a) The lurry can éarey a load of not more
than 7 tonnes.

(b} My car cannot go laster than 140 km/h.

{e) To juin the police force, you must he
nol less tuan 60 cmoqall,

(d} The taxi cannot carry more than 5 pas-

.‘-‘l.'ng{':rs.

The borchole must be not less than 6 m

deep.

-

grizing land.

The pass mark in a test was 27. One person
gotxy marks and failed. Another goty marks
and passed. What can be said about x and y?
Pencils cost 12¢ each. a cents is not eniough
ta buy a peneil. A person with § cents is able
1 buy a pencil. Write down 3 different
necualities in lerms of @ or b or both.

Fhe radius of a circle is not greater than
4 m. What can be said about (a) its circume-
ference, (h) its area? Give any inggualitics
in terms of @

Graphs of inequalities

Line graphs
The inequality x < 2 means that ¥ can have
any value less than 2. We can show these values
on the number line in Fig, 9.1.

The heavy arrowed line in Fig. 4.1 shows
the range of values that v can have. The empty
circle at 2 shows that the value 2 is not included.

(f] Each cow needs at least 100 m® of

L — A
i | | | | T
iy —n | i - | ' ¥
Fig. Q.1

v ean have any value (o the lelt of 2.

The inequality ¥ 2 — | means that x can
hiave the value — | or any value greater than
— L. lts graph is given in Fig. 9.2

-
-

Fig. 4.2

The shaded circle in Fig. 9.2 shows that the
value — I is included. ¥ can have the value — 1
and any value 1o the right of — 1.

Example 5
fig, B3 shows the graph of an meguality, What ix
e Tneguality?

Fig. 9.3

The shaded cirele above 4 shows that the value
A= bis included. The heavy line 1o the lelt of 4
shows that 2 van have values in the range x < 4.
Thus Fig. 9.3 is the graph of 1 = 4.

Exercise 9d
1 Write down the inequalities in the following
graphs:

o 1 1 | 1
-1 il | ! § | T
il ~ =
] I T T T
I i | [ .
e T * T T i *
A =1 | 1 | 2 3
¥ &
" T T | T T
i ! | ! i | 3 ¥
~ = a
) T T T I I T s
] ¥ 2 | I | %
L [ T I
N =4 1 =1 h

Fig. 8.4
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2 Sketch graphs of the following inequalities.

la) v=1 (b) v2=—=12

(c} x = —3 (i) ==10

Tel x <3 ) z= =2

Teh x =4 Th) v < — |
Cartesian graphs

(x; v) vepresents any point on the cartesian
plane which has coordinates x and v If (x; v) is
such that ¥ = 2 then (x: 3} may lie anywhere in
the unshaded region in Fig. 9.5.

Srmall crosses show some possilile positions iaf

{x: 1), The region on the lefl is shaded 1o show
that it is met wanted.

In Fig. 9.5 the boundary of the shaded
region is a line through the x-axis where x = 2.
x = 2at every point om this line, We say that
the equation of the line is + = 2.

The puints shown by crosses are mem hers of

asetof points, P, whire P= {{x;piix=2). Le.
P is the set of points (x; y) such that x = 2
Simnilarly the line ¥ = 2 is composed of the set
of points, L, where L = {(x; ) x = 2).

Example 6

Op @ cartesian plane, sketel the region whivl containg
the set of points (. where 2 = {{(x; yv)ir > = g1,
The unshadid part of Fig. 9.6 is the required
FeEion,

70

Fig. 9.6

Note: The boundary line has the equiation
p = — 4. In Fig. 9.6 this line is broken (o show

that the points on the line are aod included in

the required region.

Example 7

Combine Fig. 9.5 with Fig. 9.6 lo shine the region
etk represents U sl

[ix: 3y 2 o2 28N {{& 9} 9> =3}

In Fig. 9.7 the unshaded pare s the required
region. The other parts are shaded o show that
LJ'L{“_«I are nol wanted,

Fig, 0.7

Noter Fig, 9.7 shows the imtersection of sets £
and ). The unshaded region containg those
points which belong to hath P and ()

Exercise Ye

1 On a carfesian plane, skewch and Label the
lines represented by the following cquations
and sets of points,



i

1518
WS

(a) x=3 {b) {l=x ) :y=5)
e y==—4 {dl {(xy):x=—12)
{ef x =10 Al ) =0}
gl ry==1

2 In Fig. 9.8 the points belonging to the
shaded region are not wanted. State the set
of peints represented by the unshaded region.

v
{al % - thi :

of E L &
R T [ e
el I vk il P
-' =3
|
|
| Fa)
=3 ",' / t _.:
|
|
| *

Fiz. 9.8

3 On a cartesiun plane skeich the regions
which represent the following sets of points.
Use the rule that shaded regions contain
unwanted peints and that solid boundary
lines mean that the equality 15 included.
fa) x = — 1+ (h) x<< 2+
(e} p>—2 s (d} y =8 v
e] =10 ity =20
(g) »<6 '

4 In cach part of Fig. 9.9 the unshaded region
represents the intersection of twa scts of
points, Use sel notation to wrile out the sets.

Fig. 9.9

5 Onacartesian plane sketch the region whicn
represents the set of points in cach of the
iollowing intersections.

{a) {lx; 9y 1< 2 0O {{xs )20 = 5}
(b) {{xip):x>1} 0 {{x52)1p<—1}

Solution of inequalities

Solution sets

Consider a bus which can hold 46 people. At
any one time there may be & ptople in the bus.
If the bus is [ull, then x = 46, This is an
equation.

If the bus is not full, then » << 46, This is.an
inerquality,

The equation has only one solution: x = 4§,
The inequality has many solutions: if ¥ < 46,
then x can have the values 05 1525 35 005 445 45,
Notice that negative and fractional values of x
are impossible in this example. The set of
values ol x which make » =2 46 true 15 called the
solution set ol the inequality.

If < 44, then x e{0; 15 2; 3 ..
solutivn setis {05 1; 2; ... 45},

Equations may also have solution sets. The
solution set of x = 46 is {46}.

Inequalities are solved in much the same
way as equations using the balance method.
However, there is one important exception; this
will be shown in Examples 10 and 1. Mean-
while, read the following examples carcfully,

.; 45}, The

Example 8
Solve 6 = 2x — | and show the solution on a line
graph.

6<%y —1 5
Add 1 to boih sides
7= 2
Bivide both sides by 2.

= po[i

8

bt e | L

B b

o

bt
=

thEn ¢ =31
: jon of 6 = 2% — 1. Fig. 9.10
h of the solution set,




Fig. .10

Nate: Arrange for the unknown variable to
be positioned on the leli-hand side of the
incquality, This convention makes it easier
sketch the graph.

Example 9 _
Given thal x is an integer, find ihe solution set of
Jx—35>=>7
3x —3>=17
Add 3w both sides
Jx = |0
Divide both sides by 3.
x> 3
Sinee x 1S an inLeger,
celd; 5 6 ...
Therelore
{4: 5, 6; ...} is the solution set of the equation
Jx=3>=1

Exercise 9f

1 Solve the following inequalities. Sketch a
line graph of each solution.

i 2

{a) thy x+53=6
fc} 2=x—4 d] 7<ax+2
{e}y »+9=1 i O0=x+5
(g} 2v<<B thy 5x =45

iy 12=3x (1) —10 < 5=
(k) 4x=—90 1) 8<%

(m) 3x+ 1 <13 n} x—2.=48
(o) —5>4x+15 (p) 83<17+ 2
(q) 4x—2>=>19 (r) 3=3x+ 3

Find the solution sets of the following
incqualitics, given that x is an integer in
cach case.

Multiplication and division by
negative numbers

Consider the following truc statgment: 5 > 5.
Multiply both the 5 and the by — 2 t0 obtain
— 100 and 6. Clearly — 10 < —6, so multipli-
cation by a negative number reverses the
inequality. Similarly if 5 and 3 are both divided
by — 2, they become — 24 and — 14 mspcctiw:ly.
But —2} < — li; again the inequality is
reversed, '

In general, i both sides of an inequality are
multiplied or divided by a negative number, the
inequality sign must be reversed. For example,
i — 2% = 10 is true, then, on division through-
out by — 2, ¥ < — 5 will be true.

-

Example 10
Sofve 5 — x> 8,

Fither:
F=x>3
Subtract 5 from both sidey
—x> =2
Multiply by — | and reverse the inequality.
f— 1) (=) {=1) % [—2)

o xe
ors
5 =x==3
Add 1 to both sides.
583 + x
Subitract 3 from both sides
e
=] =2

The second method in Example 10 shows that
the rule of reversing the inequality sign when
multiplying by a negative number gives
correct results.

Example 11
Solpe 1924 — Dx.

(a) x>0 4 by 3x =<7

(c) 4x<—11+" (d) 4x>—U 1924 — 5.

e} F: 0w () =83 Subtract 4 from both sides,

(g) 2x+ 1< 128 (h) Sx=T7>9 5= —5x%

(i) Fx>5x—9uv (j) 8x<hx— 10 Divide by — 5 and reverse the inequality.
(K} 6> dx+ | (1) 53¢+ 20 >4 15 _— 5%

(m) 2x + 4=2v¢ (n) v —8=12 . -5 =

foy | =tx— 11 (p) Bx—B<s5x¥ p. —3=x

(q) By + 16=<0 (1] x+4=10x-23 & x=- 3

72




Exercise 9g
Solve the following inequalities.

I —9x =8 2 3o < =0
2 12 = —4m 4 40 = —5d
B 3=y B 5—7=]
T 55— 2a=>1 82 —p=3
9 r=5r 4+ 10 109 =3 - 4
Wor roblems involving
ities
Example 12

A triangle has sidevaf x cm, {x + 4) emoand 1] em,

where x v a whole number of cm. 1) the perimeler of

the triangle is less than 32 cm, find the possible values

of x

Perimeter of trangle =« + (x + 4) + 1

Thus, x + {x +-4)+ 1| < 32
o 2o+ 15 =30
L 2= 17
> v #

Also, in any trangle the sum of the lengths of

any two sides must be greater than the length
of the third side,
Thus, x4+ {(x + 1)=> 11

= v 4+ 411
o P e
et x5

Henee v<2 8 and « = 34 But v muost be aowhole
number of cm. Thuoy the possible values of x
sre 4 5B T orB.

ook
When  x = 4, perimeter = 4+8+ 11 cm
=23 cm
When  x = 8, perimeter = 8412411
= 3]

The lowest and highest values of © have been
choecked, The perimeters in hoth cases are less
than 32 ¢m. There isno need o check the oher
values,

Exercise 9h
In cach question, first make an inequality,
then solve the inequality,
I 11 Y is added to a number x, the result is
greater than 17, Find the values of x,

N

Yk

L =2]

=1

e

10

11

12

13

14

11 7.3 15 subtracted from 2. the result is less
than 3.4 Find the values ol

Three times a certain number is not greater
than 3. Find the range of <alues of the
number,

3 times o whole number, x, 18 subtracted
from G2, The result is Tess than . Find
the three lowest values of x.

x 15 a whole number. If § of x is subtracted
fraom |, the result is always greater than ().
Find the four highest values of x.

A man gets a monthly pay of $x His
monthly rentis 380, After paying his rent,
he 1s left with less than $200. Find the
range of values of x

A book contains 192 pages. A student reads
v complete pages every day. ITshe has not
finished the book after 10 days, hind the
highest possible value of x.

A rectangle is x em long and 10 em o wide.
Find the range of values of 1 if the area of
the rectangle 15 not less than 120 cm”,

A triangle has a base of length 6 cm and
an area of less than 12 em®. What can he
said about its height?

Last month & woman had a mass ol 53 ke.
She reduced this by x kg so that her mass
is now below 50 kg, Assuming that x < 6,
Imd the range of values of x,

A rectangle 8 8 om long and & em broad.
Find the range ol values of b i the perimeter
of the rectangle is not greater than 50 ¢cm
and not less than 18 em.

The sides of o triangle are 5 em, x + 3 cm
and ) em, If x i a whole number of ¢m,
find the lowest value of x.

Hint: the sum of the lengths of any two
sides ol a tiangle must be greater than the
length of the third side.

An isosceles triangle has sides of length
xem, x cm oand 9 am. lts perimeter is less
than 24 om and % is a whole number.

fad Find the lowest value ol x

(b} Find the highest value of x.

(0 g journey of 120 ki, o motorist averages
less than G0 km/h. Will the journey take
motre or less than 2 hours?

A man eveles a distance of 63 km in less
than 3 hours. What s his average speed?

i3




Chapter 10

Similarity (1)

Similarity

Look at the photographs in Fig. 10.1.

(2} sinlar cubouls

(€] sumilar Symbedls

Fig. 0.1

Both photographs show the same picture hut
the pictures are dillerent sizes. We say thart the
pictures are similar (o each other, Fig. 10.2
shows further examples of similar shapes.

74

b |
':"E.
=
ha




Notice that the pairs of shapes on page 74 are
the same but their sizes are different. Fig. 10.3
shows two rectangles ABCD and PQR‘::

A\ B
I3 {

» Q
= B

Fig. 10.3

ABCD has a shape like that of an envelope.
PORS has a shapelike that of 2 ruler. Although
the shapes are both rectangles they are ol
similar. POQRS i3 long and thin, but ABCD is

L.

Example 1

\a) Measure the length and breadth of the flags in Fig.
L0200y, (b)) Find the vatio lengih: breadth for eack
flag. {¢) What do you notice?

ia) Large [lag:
length = 35 mm, hrr._u:h]l = 2] mum
Small Mag:
length = 25 mm, breadth = 15 mm
length _35_5
"breadth 21 3
length _ 25 _5

breadth 15 3

{¢) The ratio of corresponding sides in ¢cach
fgure is the same, 3.

(b} Lurgeflag

=mall Nag:

Example 2

la) Measure the lengths of all the sides of bolh shapey
in Fig, M4, What do veu notice? (b) Measure the
apgles af the shapes an Fig. 104, (¢} Are the fwn
shapes similar? Give reasons

<7

Fig. 1.4

{a} In both shapes, the sides are each 2 cm,
Both shapes have sides of the same length.
(b} Each angle in the first shape = 1087
In the sccond figure there are 2 angles of
114°%, 2 angles ol 907 and | angle of 132°
(¢) The shapes are not similar. Although the
sides in both Agures are of equal length,
their angles are different.

Example 3
{a} se measurement to find the ratio longést side:
shortest side for the fwo triangles in Fig. 105, What
do you natice? (h) Measure the angles of both triangles.
Wihat do you rolice? () Are the fweo triangles similar?
{rine reqasons.

Fig. 10.5

fa] Large triangle:

longest side _ bem _ 2
shortest side S3em ]
Small lriung]r‘.

longest side _ 32 mm _ 2
shortest side 16 mm = |

The ratio ol corresponding sides in each
triangle is the same,

(b} In each triangle the angles are 307, 60°, 907,
The angles are the same in both riangles.

{¢} The triangles arc similar. Their angles are
equal and their corresponding sides are in
the same ratio.

i3

T




Notice in Example 3 that the trangles are
similar even although one of the triangles has
been turned round.

From Examples 1, 2 and 3 we can conclude
that two shapes are similar i’ corresponding
angles are equal and if corresponding sides are
in the same ratio.

Exercise 10a

1 (a} Measure the heights of the cuboids in
Fiz. 10.2{a) and find the ratio of the
two heights. You will find Fig. 10.2 on
page 74,

(b} Measure the widths of the cuboids in
Fig 10.2({a}. Find the ratios ol the two
widths.

2 Measure the angles of the triangles in Fig.
10.2(d). What do you notice?

8 Use a ruler to find the ratio longest side: smallest
side for cach of the triangles in Fig. 10.2(d}.
What do vou notice?

4 (a) Write down the sizes of the angles of

the two quadrilaterals ABCD and
PORS in Fig. 10.3 on page 75. What do

you notice?

{b) Use a raler wo find the ratio ;L(li and the

Fifio g_@ for the rectangles in Fig, 10.3;

What do vou notice?
5 {a) Measure the length and hreadth r.:t
(1) this text book, (i) your desk wop.
Are the two shapes similar?
(b1 I not similar, make a seale drawing of
a shape which is similar to the shape of
vour desk.

6 Compare the shape of a matchbox with that
of a chalkbox. Are the shapes of the two
howes similar?

7 Each of the triangles in Fig. 10.3 is similar
to the shape of a 30°/60° set square. Use a
3°/6E° set square to check that the two
triangles are similar. (You may have to slide
the set square and turn it over, )

8 Look at each pair of diagrams in Fig, 10.6.
Say whether they are similar or not. Yeu
may use measurement o help you i vou arg
net sure.

|y




Fig. 10.6

Similar triangles

In_:; 1.7 shows two similar tnangles ABC and
DEF.

/}\\ A
=t Y,

Fig. 107

Notice that A, H Cin AABC are equal respec-
tively to D, h in ADEF. The two trangles
are Eqmang'ular This means that the angles
of one are equal 1o the angles of the other.
Equiangular triangles are alwavs similar, This
is true even il one of the triangles is wrned
round as in Fig. 108,

In Fig. 10.9 AABC is similar to ADEF.

Fig. 10.9

Since the two triangles are altke in everything
but size, it can be said that ADEF is a scale
drawing of AABC. Thus, if AB is § of DE, then
BC is § of EF and CA is § of FD. Hence AB
and DE, BC and EF, CA and FD) arc all in the
ratio 2:3,

AB
“DE

It is quite common to use small letters for the
lengths of sides of a triangle. For example side
BC is opposite A; its length is « units. Thus,
& b2

S d ¢ 3

_BC _CA

1
EF FD 3

Also, since £ =2

f a’
multiplving both sides by fd:

S fi =2 % il
i

o
— rd=af
Dividing bath sides by ad;
ed _ af
ad ad
R,
= &
_AB _ DE
" BC T EF
Similarly — BC _ EF an CA _ FD
A Fh AB DE

These results can be more casily seen by taking
an example with numbers. See Fig. 10,10 on
page 78,

=]




Fig. 10,10

It AR, BC, CA are 12, 1L 8 em respectively,
thenysinee AR is3 of DE, ere., DE. EF, FI) are
18, 15. 12 em respectively.

e AB_12_6  DE_18_6
HeE RO 5L EF 15 5
AR  DE
5% BC ~ EF
BC _ EF CA _ FD
Similarly OA = FD and AB ~ DE
Example 4

I Fig. 1001, show that the tivo triangles are similar.
Name the triangles, giving the lellevs in corresponding
arder. Henee caleulate BC and RO).

2ihem

Loem

Fig. 10.11

B = 180° — 49° — 106° = 29°

R = 180° — 22° — 109° = 45°

since the triangles are equiangular, they are
similar. A corresponds o R, Bto Pand C o Q.
Hence AABC is similar o ARPOQ.

Thus E hkr' E
- RP RQ PO
15_ 6 _ BC

95 RO 20
78

= i 3 _ BC
2=%0 5= 50
s 3RO =30 and 3BC = Gily

<> RQ = 10emand BC = 2em

Example 5
In Fig. 10,12, calculate MN and MY,

M

T .} ]
}fF‘L fﬂf ta v e L hem s

Since YZ || MN, XYZ =-XNIN and XZY
= XNM {correspomding angles). Thus As

XYZ and XMN are equiangular and similar.

Ths XY = X4 _ Y
NM XN~ MN
1 G
XM~ 127 MN
1 3 6 _3
= XM 4 d?u.-:;\; 4
IXM =40 and 3MN = 24

=
< XM =133cmand MN=8§cm
& YM=3cm and MN=Hem

Exercise 10b
1 In each part of Fig. 10.13, (i} name the
triangle that 15 similar to AXRY A, giving
the letters in corresponding order, (1
caleulate those sides and angles which are

not given,

X

(i}




Fig. 10.13

Ly 2 Construct As ABC, POR as in Fig. 10.14 so
that B=0=35,C=R=80°,BC=8 em
and QR = 10 cm.

A
iy ;
£ fem 4
Fig. 10.14
Measure AB, AC, PQ, PR and complete
. the [ollowing:

ine BC _8 o AB_  _

i) QR 10 7 PQ T

il & _ _

PR —
3 Construct triangles with angles as in Fig.
10.14 but with BC=6em, QR =9 cm
Measure AB, AC, PQ. PR and complete
the following in decimal form.
) AR PO
" SUBC 6 QR 9
“‘}} LC —— ¥ E = =
m U BE 6 : QR 9§
] ﬂ === : E = —=
" AC * PR N

4 Construct two triangles with sides ol 6, B,
10 em and 9, 12, 15 cm respectively.
Measure all the angles. What can you say
about the triangles?

5 In Fig. 10.15, stare why As ABU and
ADE are similar, [fAB=8m, ALl =0 m,
Bl = 6my AD = 12 m, caleulate AR and
DE.

Fip, 1015
6 In Fig. 10.153 1 AB = 8 em, BD = 2 am,
AC = 10 en DE = 64 cm, caleulate AE
and BC.
7 In Fig. 10.16. which triangle is similar 1o
AYOQand why2 IMOP =4 m, OX =7 n.
PX =6m, YO = 4 m, caleulare OY and
00,

Fia, JO 46

B8 In Fig. 10.16, if OP = 6 e, PX = Y9 em,
OY = 6em, YQ = 5 cm, calculate OX
and OQ.

9 In Fig. 10.17, name the wiangle which s
similar o AOAB. and sive reasons. I
OA=10em, OB=8tm; OK = b om,
AB = 7 em, calculare OH and HEK.

Fig. 1017

10 Inm Fig 10LI7, iFOH = 9m, HA = 3 m,
HE = 6 m. AB = 8m. calculate OOK and
KB.




Similar plane shapes and solids

For triangles to he similar it 15 sufficient that
their corresponding angles are equal. However,
Figs 10.3 and 10.4 on page 75 show that for
all ather plane shapes to be similar, their
corresponding angles must be equal and the
ratio of corresponding sides must be constant.

Example 6

Rectangle ABCD ix similar to rectangle WXY 2.
AB = 4 em grid WX = 5em, If BC = S em,
caleulate the lemgth uf XY.

Assume that the letters of the rectangles are
given in corresponding order.

o WX 3
I'he ratio AB 3
The ratio % must also be ? y
Henecre XY =2
Y 4
5 Ly
o] Y = ’T'I CIT

= 43 cmo= 113 cm

4

For two solids wo be similar, their corresponding
angles must be equal and the rato of the lengths
ol corresponding edges must be constant.

Example 7

A matchbox is in the shape of a cuboid 6 cm long, 3 cm
wide and 2 cm high. Muatelhboxey ave packed in
similar box, a cuboid 45 em wide. Calenlaty the length
and breadth of the box.

Comparing the widths of the matchbox and
packing box:

width of packing box _ 43 om
width of matchbox dem

I

i

Each edge on the packing box is 15 times the
corresponding edge on the matchbox,

Length of box= 13 X 6 om = 80 cm

Height of box = 15 ¥ 2 cm = 30 em

80

Exercise 10c
1 Fig. 10018 shows two sets of rectangles.

[

Ing 1018 al I

Use a ruler to find which set contains rect-
angles which are similar o each other.

2 Rectangles ABCD and PORS are similar.
C=S%cmand RS =5cm, WAD =12 em,
caleulate the length of PS.

3 In rectangles ABCD  and WXYZ,

"AB = 5¢m, BC = 15 em, WX = Beom;
XY = 18 em. s ABOD similar to WXYZ?
Why?

4 A cuboid is 4 em long, 7 cm wide and 10 ¢m
high, A similar cuboid is 25 cm high.
Caleulate its length and width.

5 A small tin is ol height 12 em and diameter
10 cm. I the radius of a similar Large tin is
7,3 cm, calculate its height

6 Write down the dimensions of any two

vubes. Are the two cubces similar?

Acaris4.30 m long and 1,72 m wide. Il'a

toy model of the car 18 2.6 cm long, calculate

the width of the model.

8 A water tank is in the shape of a cubeid
2 m high, 3 m wideand 4 m long. A similar
tank is 1.2 m high. Calculate the width
and length of the smaller tank.

9 A recangle is such that the lengths of two
ol its adjacent sides are in the tatio 1:3. A
similar rectangle has one side of length
hem, Find two possible values for the
length of 1ts adjacent side.

10 State whether the lollowing are trueor false

(a) all equiangular wiangles are similar
() all isosceles wriangles are similar

{e) all equilateral trangles are similar
(d) all squares are similar

fe) all reclangles are similar

(I all cubes are similar

(g) all cuboids are similar

=]
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Chhpter 11

Statistics (2) Averages, graphs

Averages

The average of a set of numbers is & very im-

portant statistic. The average is typical of the

set of numbers and, therefore, provides infor-
mation about them. For example:

{a) Il a foothall (cam’s average score is
5,2 goals, we know that the team is good
al scoring goals.

{b} If two classes have average ages ol 8,7
yvears and 169 years, we expect that the
first is a primary school class and the sec-
ond is a secondary school class

(¢) Ifthe average life of a battery is 20 hours,
we expect a new battery to last about
20 hours, maybe a little more or a little
less.

Arithmetic mean

The arithmetic mean, or just mean lor short,
15 li“‘.‘- IOSE COrnInon ll'!n"‘l'l'}]‘.__l_"l.'. rhf’ ﬂ"\'l‘rﬂg’es iTl
(a). (b} and (¢} aboveare all examples ol arth-
metic means.

If there are # numbers in @ set, then,

arithmetic _ sum of the numbers in the set
mean n

Example 1
In 5 tests a student’s marks were 13,17, 18, 8 and
10. What is fer average mark?

Average (mean)
I3+ 1741848+ 10
5

mark =

=% _ 139
3

Example 2
A hockey team has played 8 games and has a mean
score of 3.5 goals per game. How many goals has the
team scored.

_total number of goals
number of games

a e _ lotal number of goals
35 = 3

Multiply both sides by 8

Mean score

3.3 % 8 = total number of goals

Total number of goals scored = 18

Exercise 11la
1-Caleulate the mean of the following sets of

numbers.

(a) 9 11; 13 (b= 8 12

(e)] ;946 (d}y I5; 8 59 y
fe) T1; 8 6: 8.7 (f). 456, 25 137 *‘“l\' v
{g) 5 12, 3: 9 10; 3

‘if‘.{f\ ]

{hy B9 Ll 13 15517
() 3 LE&EL5E0GED
(R Rl T B St 8 B

2 Calculate the mean of the following.
{a} 4em; 7 em; | cm; b em
(b) $6: §7; $7; 89 812
(el 3.9ke: 5.2 ke; 5.3 ke
(1:_{? 14, 33 44
fel. 0,9; 0.8; 0.6; 0.4; 05,

L1002-0.5: 05 06

3 A market trader’s profit after five days of

© trading was $191,55. Calculate her mean
profit per day.

4 On six working days a garage mended 6; 5:
2; (k 3: 2 puncures, Caledlate the mean
number of punctures mended per day.

5 In four successive days a trader sold 24,

~ 48, 12 and 61 oranges. Calculate her mean
daily sale of oranges.

8l



6 The temperatures at midday during a
week in Dete were 23°, 257, 247, 36°, 25°,
267, 26°C, Tind, (o the nearvest degree, the
average midday temperature for the week,

T-In the first six days of the month of June,
the rainfall was 39 mm, 2| mm, 17 mm.
11 mm, 0 mm, 2 mm, It didn’t rain on any
of the other days of the month. Calculate
{a) the mean daily rainfall for the first six
days, (b) the mean daily rainfall for the
whole month, ( June has 30 days.)

8 After 15 matches a foothall team’s goal
average was 1.8, How many goals has the
Ecam scored?

9 The average age of a mother and her three
children is 10 vears. 11 the ages of the child-
ren are 1, 4 and 7 years, how old is the
mother?

10 II the ‘average man’ has a mass ol 77 kg,
find, approximately, how many men to-
gether have a mass of 1 tonne,

11 Inatest outol 40, the marks of 15 students
were 31; 18: 6; 26; 36; 24; 23; 14; 2%; 28: 32
O il B2 -

(2] Calculate the mean mark for the test
(b1 Express the mean mark as a percent-
age.
12 Ten Ailas batteries were tested o find their
average life, The times, in hours, that the
batteries lasted were as Tollows: 10,8; 10,6;
11.4: 89; 10,1; 10,6; 9.5: 12,6; 10,5; 11,5.
(a) Find, to the nearest tenth of an hour,
the average life of the ten batteries.

(k) Which of the [bllowing advertisements
is more accurate?

(i) Atlas batteries are guaranteed to last
10 hours.

(1) Atlas batteries have an average life of
over 10 hours,

The median

The median of a set of numbers is the middle
number when the numbers are arranged in
order of size,

82

Example 3
Find the median of 1734, 13 22; 27, H 858

Arrange the numbers in order of increasing &
B 182 1% 17:22;:27; 51; 34; 44

There are % numbers. The 3th pumber is
middle. The 5th number is 22. Median =
Note that the result would be the same if
numbers were arranged in order ol decreass
size (i.e. rank order}. Also notice that cve
numbér is written down even if some numbses
appear more than once. In Example 3, the
are two 15°s; each is written down and counts

If there is an even number of terms in the
find the mean of the middle two terms. T
this to be the median.

Example 4
Find the median of 8;3; 11,3; 9.4 13.8: 12,9; 103

Arrange the set ol numbers in order of size:
B8:3:94; 105; 11,3; 129, 138
There are 6 numbers. The median is the m
of the 3rd and 4th numbers:

105 + 113 _ 218

median = G 2‘ =109

The mode

In many examples of smtistical data, so
numbers appear more than once. The mode 3
the number that appears most often. In Exam
ple 3. the number 13 appears twice. 13 is the
mode of this data.

Example 5
The following are the number of days absent during
term for @ class of 21 students: T, 5; 0; 5; 0; 3 0; 153
0: 2:2:0; 1; 3; 5; 32: 1; 0; 0; 13 2. Find the mode
median and mean days absent.

Arrange the absences in order: 0 O Oy O O 0 1
R P 0 L N B el
() appears most aften. Mode = 0 days.
The median is the 11th number,
Median = 2 days.



total number of days absent

mean = :
total number of stadents
_D+0+ ..+ 154 88
2]
84
=5 4 davs

The frequency is the number of times that a
piece ol data appeass: Hence the mode 15 the
piece of data with the greatest frequency.

Example 6

The distribution of ages of a group of 30 Teacker
Training College students is piven in Table 11.1.
Table 11.1

age in years 2021 22123

frequency 4111 9} &

Find the mode, median and mean ages of the students.

{#) The greatest frequency is 11, 1] students
are aged 21 The mode 15 21 years; we can
say the modal age is 21 years.

(h] There are 30 students. The median age is
the mean of the ages of the 15th and 16th
students. In this case it is not necessary w
make an ordered list of all the ages. Since
there are 4 students aged 20 years and 11
students aged 21 vears, the 15th student is
aged 21 years (4 + 11 15), The |6th

student is the Airst of the 22 vear age group.
21 + 22
i

&

Median age = = 21,3 years

toral ages of all the students

() Mean age =
number of students

Using the frequency table,
4 students are aged 20:
sum of their ages = 20 X 4 = 80 years
I students are aged 21;
sum of their ages = 21 X 11 = 23] years
9 students are aged 22:
sum of their ages = 22 % §
G students are aged 23:
sum ol theirages = 23 % § = 138 vears:

198 vears

Yoo 6
.J g

BO + 251 + 198 + 138
50

= % = 21,57 voars 9
Notice, in Example 6, that the mode, median
and mean are quite close in value to cach other.
This usually happens when the frequency
figures rise and fall fairly smoothly. It is poss-
ible for some of these averages to be equal to
cach other.

Mean age =

G-

Exercise 11b ¥ ]
1 Find the made; median and mean of the fol-
lowing sets of numbers: 5,
(a) 7;7:% 12 15
(b)) 4; 5: 5; ?: B; 10
fe] 4u8: 115 12 12: 12
03 1 (o E F", .f :8:8;9
C(e) 133 13; 13: 12 11 113 10;
10: 10; 10; E}; E}; 88,7
2 Arrange the following numbers in order of
size. Find the mode, median and mean of

l:.._-':!"‘

{a} 214 3 4

(b} 70877 9; 58

(e} 1:0; 140 5 10

(d) 735; 11; % 125 8:6: 9.7

(c) & 5: 3 6; 3; 2: 4c6: 4 5:'6; 4

3 In a test, the grades go ffom A (best) to E
(poorest). The har chart in Fig. 11.1 shows
the number of students getting each of these

rades;
& @frfjl fl." Y{;’c.u'(' " 7?/

L‘f_'

.
»
i o (B
IEREE NAypam

3 r—
E o2
- 1

e Y B G D E

ll.".-md_ﬂ

Fie. 1.1

Find (a) the number of students who ook
the test; (b) the mode for the test; (c) the
median grade for the test

83
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4 |6 people were asked which size ol'shoe they
took. Their answers are shown in a frequency
table (Tahle 11.2),

Table 11.2
shoe size s[e[7]8]9]10]
frequency 1 |

wn

Find (a) the moedal shoe size, (b) the median
shoe size.

5 Ten students walk to school cach day. The
distances they walk, to the nearest kilometre,
are given in a frequency table (Table 11.3}).

Table 11.3
distance in km 1| afs|4]3]
frequency $l2y2|l}l

Fined the mode, median and mean distances
walked.

6 Table | 1.4 gives the ages and frequencies of
girls in a choir.

Table 11.4
age in years | 14 [ 15 | 16| 17
l_frequency | 3] 4| o 2

Find (a) the number of girls in the choir:
(b} the modal and median ages of the choir;
{c)the mean age of the choir.

Example 7

Nine boys lake a test. Their marks are Nda 4, Ben 8,
Dan 7, Rex 9, Joed, Ron 3, Bob 6, Tom 4. Sam 7.
Place the marks in rank order. Henee fmd the mean,
median and mode for the test.

Table 11.5 gives the names, marks and pos-
itions of the boys in rank order, ie. from
highest mark to lowest mark.

Ha

Table 11.5
name | mark | position
Rex g 1
Ben 8 2
Dan i 3=
Sam 7 3=
Boh (3 5
Nda 4 6=
Joe 4 b=
Tom 4 6=
Ron 3 9
O+8+T+7+6+4+4d+44+3
mean =
7}
_ 32 _
=5 = A

Bob is in the middle position, His mark is f.
Median = 6.
4 marks 15 the most commeon scorc,

Mode = 4.

Example 8

A wwoman buys three bottles of covking oil at $1.90
per hottle. Next week she buys 2 bottles of the same oil
at $2.00 per bottle, Find the avevage cost per botlle

Sur the fwo weeks.

4 bottles at $1.90 cost 3 x 51,90 = $5,70

2 hottles at $2 cost 23 52 = §4,00
Total cost of 3 bottles = $9.70
Average cost aof 1 hottle = %%

= §1,94

Example §

A matorist travelled 96 km at an average speed of
60) krni/h. She returned at an average speed of 46 km/h.
What was her average speed for the whale journey?

96 km at G0 km/h takes % bours = 1,6 h

]

o
95 km at 48 km/h takes % hours

Alogether she travelled 192 ki in 3,6 h,

2,00k




i
; _ 192, _1.820 6 6 prople have a total miss al'd tonne. What
Average speed = 3.6 iyl = 36 ki is the average mass per person in kg?

7 A man caught four fish of mass 1.9 ke,
1,1 kg, 0.9 kg, 0,7 kg. Find {a) the mean,
{h) the median mass of the lish,

The mean age of 4 people is 19 vr 11 mo.
When a fifth person joins them, the average

- %3 km/h= 53 km/h

Always remember that 8
total distance travelled

= age ol all 515 20 yr 7 mo, How old is the
average speed = = age O )
total time taken fifth person?
9 There arc 8 men and | woman in a boat.
Example 10 The average mass of the % people is 79 kg,

Find the median wf the following prreentages.

Without the woman, the averageis 1.0 kg
39, Th%, 649, 37%, T6%. 54%.

What iy the mass ol the woman!

A trader mixes 3 kg of sugar at 86 ¢/kgwith
2 kg ofsugarat 76 o/kg. What is the cost/kg
of the mixture?

The mean daily rainfall for & we b was
5.5 mm. For the first 6 davs the mean viin-
fiall was | mm. How much rain {61l an the
7th day?

A bridee 1§ km lone cost $78 million: What

First, arrange the percentages in rank order. 10
T8%, T6%; 64%. 54%, 45% . 57%

The median is the middle value. However,
there 15 no single middle value in the list, The
drd and 4th percentages are in the middle.
Take the median as the mean of these values,

64 + 54 118 12

Median =

Exercise 11c
1 A car travels 80 km at an average speed ol
63 km/h. Which average is this: mean, =

0 Yo G U= B4%

- ‘L

T

median or mode?

20 people apply for jobs as police ofhcers.
There are only 10 jobs available. They are
given to the 10 people who are above the
average height of those who applied. Which
average is this: mean, median or mode!?
A trader sells shoes. He wants to know the
average size of shoc that people buy. Which
average 15 most useful?
Arrange the [ollowing sets of numbers in
order of size. Iind the mean, median and
mode of each set,

e T

=

13

14

15
s

16

was the average cosl per metre?
The ages of a family of six children are
[6.4; 14.8: 13.6; 11.10 and the twins are
9.1. Find the mcan, median and modal
ages of the family. (Take 16.4 to mean 16
vears 4 manths).

A car4ravelled 30 km at an average speed
of 4 km/h. It returned at an average
speed of 60 km/h. Find its average speed
for the whole journey.

A car travelled for & hour at an average
speed of 4} km/h. For the next § hour its
average speed was 60 kmn/h. Whar was its
average speed for the whole time?

O ajourney o 216 km. 56 km were on un-
tarred road. For this part of the journey. a
motorist could average only 28 km/h. I
her average speed for the whole journey

fa) Sk 79T was 48 km/H, what was her ayerage 511(1‘(1
) Ee B 0: 7: 5 6 for the part of the journey on tarred road?
fehy 1:9;5:6; 1: 4 17 Alorry travelled 80 km at 40 km/h, 64 km
fel) B: 3 LT3 48 5495 at 48 kem/h and H) krooat 60 kmdhe Find 1ts

(e) 0.1 0: 1.5: 07 0,6: 1.1
()} 159,5; 155,8; 153,7; 157,2; 155,8

The weeklv wages of 5 local govermment
trainces are $62,49, $69.27, 56, 13; 587,57
480,49, Find (a) the mean, (1) the median
Wage. Gk

L
=

18

average speed for the whole distance.

In atest the average marks for three classes
were OF, BB and hl. [MNthe chasses contained
25, 22, and 23 students respectively, what
was the average mark for the three classes
togethes?
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19 Some students were asked how many bro-
thers and sisters they had. The bar char
in Pig. 11.2 shows the number of students
who had 0, L, 2, 5,4, 5, 6. 7 or 8 brothers
and sisrers.

R —

aﬁﬁﬁﬁ?g%

Numbernf brachars aTH'l:!-i;mrrs

I"Irrqun:n

=

Fig. 11.2

Find (a) the number of students in the
survey, (h) the modal number of brothers
and sisters, {c} the median, and (d) the
mean number of brothers and sisters.

20 Five students took 4 test in lour subjects,
Their results are given in Table 11.6.

Table 11.6
English | History | Maths | Science
| Rudo | 52 69 54 a7
Sola 63 G0 67 T3
Tembo a0 T8 44 42
Urban 26 14 37 35
Vera 34 44 | 38 48

Find {a) the mean mark of rach student,
(b} the mean mark in cach subject, (] the
median mark in each subject.

Deviation from the mean

The heights of three children are 147 cm,
|48 cm oand 155 em. Their mean  height s
147 + 148+ 153) em = §(430) cm = 150 em.

86

147 em is 3 em below the mean height, We siny
that the deviation from the mean is — 3 cme
Similarly, the deviation of |48 cm is — 2 om
and the deviation of 135 cm is 4 3 ome Notioe
that the deviations of numbers below the mean
are negative and the deviatons of numbers
above the mean are positve,

Adding the deviations oves (- 3+ (=1
+ (+5) = 0. For any set of numbers, the sum
of the deviations ftom the mean is zero,

Assumed mean

When linding the mean of aset ol numbers, it is
often easier to estimate the mean and work with
deviations of the numbers from thas estimation.
The estimated miean is called the assumed
mean, Road Examples 1] and 12 carefully:

Example 11
Find the meanof 121.7; 122,8; 124,2; 125 8: 127 5.

5t step: Look at the given numbers, Lhey go
from 121.7 10 127,53, The true mean will lie
roughly hallsway hetween those values. Take
an assumed mean of 124

Ind step: Make a column of the given numbers
and their deviations from the assumed mean
Find the sum of the devintions from the
assumcd mean. See Table 1T

Table 11.7
assumed mean = 124

deviation
- | +

121,7 2.5

1998 1.2
1242 (12
1251 1.5
1275 e
Sum of deviations: 3.5 | 5,0
2.0

In Table 11.7, the sum of the negative devias
tions is 3,5 the sum of the positive deviation
is 3,3. This gives a total deviation of + 2,0 fug
the 3 numbers,



for

i 1 |
Thus, mean = 124 4 i+:‘[]'|

A
24 + 04
124.4

When a large set of numbers is given, it is
not necessary to list each number separatcly.
The working ¢an be done by making a list of
the negative and positive deviations as they
arise. Sec Example [2.

Example 12

The ages of 17 students in years and months are 14,9
15.2; 14:3; 15.9; 14.10; 14.11; 14.8; 15.3; 14.6;
13.6; 15.8: 16-1; 154 14.4; 14.3; 14.9; 153
Find the mean age of the siudents.

The ages range from 139 w0 16.]. Take 15.0 as

the assumed mean. Make two e¢olumns of

numbers. The one marked (=) shows all the
deviations in months lor ages less than 15.0);
the other (+) gives the deviations in months
lor ages over 15.0.

assumed mean = 15.0

_ + £ E
3 b ']

9 3

13 e ™y ;.
2 B

] 13 \ "
4 4

&3 3

B ]

3 |

4 !
Bt 39

a1 -

The result shows that the wotal deviation for
the 17 students is 2] months less than 15,0,
Thus.

A 54
mean age = 15 yr 0 mo + ( i

) min

= [3vr 0 mo — 1,2 mo
= 43t 1] mo

=1

The method in Examples 11 and 12 is useful
when given a large set of numbers and when
the numbers are of roughly the same size.

L .

Exercise 11d
1 Use the method of Example 11 1w find the
mean of each of the bllowing sets ol numbers.
{a) 146; 147; 151; 153; 154
{h) 36.4; 36,9; 37.5; 38,0; 59,1; 39,7
(c] $12.20: $11.40; $11.70; 12,10
(d} 33 min, 13 h, 30 min, 13h, It h
{Wgrk in minutes. |

fed 15:8: 15.10; 151 E:06.3; 16.5; 1667 16.7,
these numbers being ages in vears and
montls,
2 Use the method of Example 12 1o find the
mean of each of the llowing sets of numbers
(a) 223; 231; 229; 228; 2992; 293; 230); 227;
222; 225

(b) 121; 128; 126; 118: 119 122; 116; 115:

S L5 120 128 119; 130; 118

() 33,4; 33,6; 33.2; 33.1; 33,7; 53.8: 33.5:
33,3; 53.3; 33,7: 33.1: 33.8

() 142 14.5; 1445 140, 13.10: 13,1 15 153.9:
M1 14.2; 1515 18005 14.3; 14.4; 13,5
13.6; |4.1, these numbers being ages in
vears and months.

(¢) $3,78;$3.82; $3,86; $3.89; $3,74; $3.81:
$3.74; $3,76; $3.80; $3.88; $3.90: £3,74:
$3.77; 55.85; $3.81

Statistical graphs

Bar charts, pie charts, pictograms
(revision)

Example 12
Table 11.8 showes howe clasy 24 lravel to schoot,
Table 11.8
method bicyele | walk | buos | car
frequency I EEERIERIE

-

Drww (a) a piclogram, (4) a bar chart, (c) a e
ehard du show Wiy information.




Table 11.8 is a frequency table. The Ire-
quency is the number of students using cach
method ol transport.

Fig. 11.3 shows the required graphs.

h!

SR R
=
oo 7y he't
Farh spdol repreients T peaple X
) Eoch symbe!
{ed
Bir;\_.:l'l.f
Fig. 11.3

Revivion nofes:

1 Pictogram: cach method of ransport is re-
presented by asuitable picture. In this case
each complete picture represents 3 students.

an

2 Bar chart: each bar represents a method of
transport. The height of each bar is propor-
tonal to the number of stadents using that
method of transport,

3 Pie chart: cach sector represents a mithod

ol transport, The angle of each sector is pro-
portional to the number of students who use
the method of ransport shown in that sector,

Line graphs
Fig. 11.4 shows a temperature chart for a hos-

pital patient. S
“LvEeEd

E

t

£1
{

b

Vemfporitinre “C

Time ol day {hours)

Fig, 1.4

'n Fig. | 1.4 the temperature is recorded every
1 hour. To make the points casier W see, they
are joined by straight lines. In straight line
graphs of this kind, the lines are given for
convenience: they do not really tell us what
happens between the points.




Frequency polygons

A frequency polygon is a line graph in which
points represent frequencies. The points are
then joined by straight lines 1o form a polygon.

Example 2
A elass of 50 students scored the following marks i 1:21
fesd,

547568953659 7565
575678658475546

Ulse tally marks to make a_freguency lable. Henee draw
a [requency polygon.

Exercise '1112'
1 Fig. 11.6is a pictogram of a traffic survey.

{a) Which kind of wvchicle is the most
commaon?

(k) Which kind of wehicle is the least
OO

(¢} Approximately how many bicycles were
counted?

(d) Approximately how many lorries were
counted?

TR
oy o = h
Fable 11.9 shows how the tally marks are used é@ @Q% @'l
to find the frequencies of the marks. :
1}: L" = p = = W F— =W " 2 e
CilE = s L $oy 2 i I
Tabie 11.9 1 ¢ o b ﬁh‘-wa P -
i N = »
HHre | 1.I..IJ.I\- !,rﬂil“‘r“-'v 1__ etk s %
4 [l 3 Zit e I
i BT ; [ | il vl O
5 IHT T | i PO~ —J}EF_; =
6 Rl 7 : .
- " i . Evrves mmaﬂ p'amr e
- = lst15s L - Bl - i ;EpE IQL
# it 4 £
4 ” 7 et svmbol sefretenmiy M oelicfod
Eué

Fig. 11.5

is the [requency polygon.

Fig. 11.5

Fig. 11.6

2 Fig 11.7 is a bar chart showing the heights
= and names of the highest mountains of Asia, o
South Ameriea, North America, Africa and
Europe respectively.
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(a) What is the height of Kilimanjara?

(b} What is the height of Mount McKinley?

(¢) Which mountain is 4 800 m high?

{d} Find the difference in height between
Evierest and Aconcagua?

3 Fig. 11.81s a pie chart showing how a typist =

spent the first hour of a day after getting
out of bed,

Wiastung

I

Fig, 11.8 "
fa) What (raction of the hour was spent
cating?

(b) What percentage of the hour was spent
washing?

(c) How many minutes were spent travelling

z Ley work?

4 In Fig. 11.4 on page 88:

'la) What is the temperature of lhr patient
at 06457

(b} Whatis the highest temperature shown?

(¢} How many of the recorded temperatures
are above 39°C?

(d) At what time is the patient’s tempera-
ture 39°C exactly?

b A farmer has 100 cows, 40 shecp and 65
goats. Draw a pictogram to $how these
animals. (Let one symbol represent [0
animals.)

6 _The ages of 36 students are given below.

113116 16 48,12 1413 5,16
16 14 15 12 16 13 14 16 12
P> 13;5 161313 15 14,16
15-1.4 16 ].iﬁ 15}2 14~.12 T3

Make a frequency table and hence represent
the age distribution of the students on (a) a
bar chart, (b} a frequency polvgon.

7 Table 11.10 gives the production of coffee in
tonmes in 2-year intervals from 1982 to 1990,

Table 11.10
year |1982| 1984 | 1986 | 1988 | 19490
tonnes| 750 | 1 600 | 3800 | 3200 | 4100

Show the ingrease in production on (a) a
bar chart, (b) a line graph.

8 During a 24-hour period the sun shone for
10 hours, it was cloudy for 3 hours and it
was dark for the remainder of the time.
Draw a pie chart to show the periods of
sunshine, cloudiness and darkness during
the day.

L5
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Chapter 12

Congruency

Congruency

Look at the patterns in Fig, 12.1.

(d) print
Fig. 12.1

The patterns in Fig. 12,1 all have something
in common. They are made by taking a basic
shape and repeating it to build up the pattern.

Look at the patterns in Fig, 12.2.

{a] brick wall

Lal [LEH

.

- - - e e - - - -
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The basic shape which makes each pattern
isa 2 x | rectangle. The patterns appear dil-
lerent  because the rectangles have  been
(e} cloth paltern arraneed in different ways.

91
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Exercise 12a

You will need graph paper and a ruler for this

CXETCIse,

1 Copy patterns (a), (#) and (¢) of Fig. 12.2 an
to graph paper. Make each rectangle 2 em
by 1 em. Extend cach pattern by drawing
more rectangles untl the patterns are about
10 em wide by 8 cm long,

2 [a) Name the basi Sil.‘ij;ﬂ; which make the

patterns in Fig, 12.5,

1<l (i

Fig. 12.3

(b} Gopy cach pattern on to graph paper.
Diraw more shapes until cach pattern is
about § cm wide and 6 em long,

When the position or dimensions (or both) of
ashape changes, we say that it is transformed.
The image of a shape is the ligure which
results afier transformation (Fig, [2.4),

92
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Fig, 124

The patterns in Exercise 12a were made by
building up images ol basic shapes on a plane
surficce, In every case, each image has the
sume dimensions as the original given shape.
Transformations: of this kind are called
congruencies. T'wo shapes are congruent il
their corresponding dimensions are identical.
From this it can be seen that congruéncy isa
special case ol similaritv. Plane shapes are
similar if corresponding angles are equal and
corresponding sides are in the same ratio, Plane
shapes are congruent il corresponding angles
and sides are equal. This is summarised in
Tahle 12.1.

Table 12.1
congruent similar
shapes  shapes |
o equal  equal
angles
mrmﬁpﬂn‘dlng vepual eojual ritio
sides

Congruent triangles

Two higures are congruent it they have exactly
the same shape and size.




In Fig. 12.5, the two triangles are congruent,
although at first sight they may appear differ-
ent. Il one of the trianeles were cut our and
turned over it could be arranged to fit exactly
over the other,

The shape and size of a triangle depend on
the sizes of its angles and sides. Given sufficient
information, it is possible to draw one, and only
e, iridngle.

Two sides and the included angle
If twar triangles LMN and XYZ are drawn in
which LM = XY, MN = YZ and LNIN =
XYZ, the wriangles will be congruent. As Fig.
12.6 shows, this amounts 1o drawing the same
triangle twice with different lettering.

Fig. 12.6

LNIN is ¢alled the included angle because i
lies between, or is included between, the given
sides LM and MN.

Since the iriangles are congruent, the other
corrcsponding angles and sides are also equal:
MLN = ¥X7, LNM = X2Y and LN = X7,

I the given angle is not included between
the given sides, it is possible to draw two dil-
ferent triangles. In Fig. 12,7, the As ABC
and ABC both have the same angle C. the
same side BO and AB = AuB. However, it is
clear that the triangles are mot congruent. This
i5 called the ambiguous case.

c A

Henee il a triangle hag two sides and a nom-
included angle equal w twd corresponding
sides and the corresponding angle of another,
the two triangles may not be congruent.

Two angles and corresponding side

It two triangles DEF and HJK are drawn in
which DEF = HJK, EFD = JKH and
E¥ = JK, the triangles will be congruent (Fig.
12.48],

Fig. 12.8

It follows that EDF = JHAK, DE = HJ und
DF = HEK.

In Fig. 12.8 the corresponding sides are
between the pairs of given angles. However, it
is. not necessary that the sides should be
hetween the angles. H two angles of one triangle
are given equal to two angles of another
triangle; then, from the sum of the angles ol a
triangle, their third angles will be equal.
Henee it doesn’t matter which two angles are
iven so long as the sides correspond, For
example, in Fig. 12,9, A ABC is congruent to
A POR.

B ¢ ¢ R
Fig. 12.%

Three sides

If two triangles RST and UVW are drawn in
which RS = UV, RT = UJW and 8T = VW,
the triangles are congrucnt (Fieo 12,10 on
paze 4,
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Fig, 1210
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Since the triangles are congruent, corresponding
angles are also equal: RST = UVW, RTS =

UWV and SRT = VUW.

Right angle, hypotenuse and side

If two triangles EFG and KLM are drawn in
which EFG = KLM = 90°, EG = KM and
FG = LM, the triangles are congruent (Fig.
1211

-1 il 1}
F n G L = M

Fig. 12.11

It follows that EF = KL, FEG = LEM,
EGF = KML.

Ciompare this with the ambiguous case in
Fig. 12.7 on page 93. This is the only case in
which two toangles will be congruent if two
sides and a non-included angle of one are cor-
respondingly equal o two sides and a non-
included angle of the ather (i.e. when the non-
included angle is a right angle).

Naming congruent triangles

When naming congruent triangles, give the
letters in the correct order so that it is clear
which letters of the triangles correspond to
each other. For example, in Fig. 12,11, AFGE
is congruent to ALMK, met AKLM or
A LKEM, ete. When congruent triangles are

properly named. it is puossible 1o find pairs of

equal sides or equal angles without looking at
the fgure,

The symbol = means ‘is identically equal 1,
or ‘is congruent to”. Thus A EFG = A KLMis

b4

short for ‘triangle EFG is congruent to rangle
KLM. -

The following summary gives the lour sets
of conditions for congruency of two friangles.

Tiwo triangles are congruent if

1 two sides and the included angle ol one
are respeetively equal o two sides and the
included angle of the other (abbreviation
SAS).

2 two angles and a side of one are respect-
ively equal to two angles and the cor-
responding side of the other (ASA or AAS).

3 the three sides ol one are respectively equal
to the three sides of the other [S35).

4 they are right-angled, and have the hypo-

tenuse and another side of one respectively

equal to the hypotenuse and another side of

the other (RHS}

Exercise 12b

1 In cach part of Fig. 12.12, pairs of triangles
have equal sides or equal angles shown with
marks. In cach case, state whether the
trianglés are congrucnt, not congruent or
not necessarily congruent. 1T congruent, siate
the condition of congruency, RHS, 555,
SA5, ASA or AAS.

o

th)




X

il Fig. 12.13
3 In ecach of the following, the statements
refer to As ABC and PQR. In cach case

sketch the triangles and mark in what is
Fig. 12.12 given. Il the triangles are congruent, state
three other pairs ol equal elements and give

the condition of congruency.

2 In each diagram in Fig. 12.13, name the (a) AB'=PQ, BC = QR =1

triangle which is congruent to A XYZ, = = = S

giving the letters in the correct order. In EE; :P. = l;;{ﬁl' lﬂ}*:l} _ E"é::_é

each case state the condition of congruency (d) ',._JE = Ql‘. BC = 11’91 CA = RC
using the abbreviations RHS, 585, 5AS, (e} :,u': = PQ’ B(_j: = RQ :1'.; = P j:}[]ﬂ
ASA or AAS. (F) AB = RP, AC = RO, 8§

, _ (g} AB=OR, AC = QP, B=P
fa) b1 % (hy BC=QP,B=0Q,C=1 _
X (ij AC=QR,BC=PR C=R

/47\\ Y > (jy BC= RO, A=PR (= Q
' The use of congruent triangles is shown in the

sections on isosceles and equilateral wiangles
B and parallelograms which follow.
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Isosceles and equilateral triangles

An isosceles triangle has 1wo equal sides.
The third side is called the base. The equal
sides meet at the vertex. The angle ar the
vertex is called the vertical angle.

Theorem:
The base angles of an isosceles triangle are
equal.

A

i
Fig. 12.14 .
Gigen: A ABC in which AB = AC,
To prove: B = C .

Construction: Draw the bisector of A w moeet
BC a1 D.

Froaf:

In A5 ABDand ACD. :
AB = AC {given) 4

AD = AD (same side) 1

1=y (cangtruction) '

SAABD = AACD (848
& B=0 \eorresp. angles in fus
ABD, ACD)

Notice the importance of the order of the letrers
in the first line of the prool. In the two tiangles,
A corresponds to A, Bto Cand D 1o D. AB and
x come before the = signg hecause they are
parts of & ABD which is mentioned first.
There are other properties of isosceles
triangles which follow from the fact that
A ABD = 4 ACD in Fig. 12.14, For example:
(a) The bisector of the vertical angle biseors
the base (BD = CD).
(b} The biscctor of the vertical angle meets
the base at right angles.

(ADB = ADC and ADB + ADC = 180°,
~ADB = ADC = 9079

An equilateral triangle is a special isosceles
triangle in which the three sides are of equal
length. Each angle in an equilateral triangle is
607,

96

Example 3

Lsosceles triangles ABC and ABD are drawn

opposite sides of a common b

are AB, IfABC = ;

and ADB = 118° calculate ACE and CBD.

Fig. 12.15 contains the data of the questio

In & ABC,
ABC = 70°
o BAC = 70°

5 ACB = 1800 = 70°—
=3 .lﬂ-‘c'

L

ADB = 118°
. ABD + BAD = 180° - 118°
(angle sium of

= §2°
L 2% ABD =67°
SABD = 310
CBD = CBA + ABD
= 70° + 41°
= 101°

| e
WA

| arse anglex af fros,

(g

(base angles of 1505,

ACB = 40° and CBD = 101°

Exercise 12¢

I In Fig. 1216, calculate the angles m

with letters,

b

j0° {angle sum pf &




. 1246

2 Inisosceles A ABC.
caleulare A.

3 POR is an isosceles & in which PQ = PR
and P = 58°. Qalculawe Q.
In Isosceles A XYZ, X = 117, Caleulate Z.

15 The base JK of isosceles A H)K is produced
w L. If | = 62°, ealeulate HKL,
ABC is.an isosceles Lrhﬂ]l;;]r. with its base BC
produced to D, If A = 75°, calculate ACD.
The base QR ofisosceles £ POR is produced
to 8. IfPRS = 102°, calculate ().
8 The base VW of isosceles & UVW is pro-
duced to X. If UWX = 121°, calculate U,
In Fig. 12,17, ABCis an cthmrﬂl tiangle.
P is a point on AC such that PBC = 46°
Calculate APB.

AB= AC. If B =55",

Fig. 12.17

10 POR is an equilateral triangle and QP is
pmduf_[_rl to 5 so thar PS5 = QP Calculate
QORS.

11 In AABC. B =67°and C = 46°. Prove that
CA=CB.

12 Given the dara of Fig
LA POR is isosceles.

12,18, prove that

Fig. 12,18

13 An isosceles triangle is such that the verti-
cal angle is 4+ times the size of a base angle.
What is the size of a base angle?

14 Calculate the angles of an isosceles triangle
in which each base angle is 4 times the
vertical angle.

15 InFig. 12,19, A XYZisequilateral. Usethe
data in the figure to calculate NMX.

X

Fig, 1219




16 In Fig. 12.20, XY = YZ, X7 =
NYZ = 3%, Calculate ZHX.

17 In Fig. 12.21, PR = PQ, QS = QR and
RPQ = 40°, Caleulate POS.

Fig. 1221

18 In Fig.12.22, AD = DB = BC and ADB =
BDC = 62°. Calculate ABC.

L
D
/N
\ B
Fip. 12.22

19 In Fig. 12.23, ABC is an isosceles triangle
with AB = AC. BC is produced to D undl
AC = CD. If ABC = 2¢°, BAC = & and
ADC = 3", prove that x = 1.

N

7H and 20 InFig 12.24, DEFisatriangle with EDF¥ =

Fig. 12.24 G

Parallelograms

9y* DE and DF are produced w G and H
respectively so that EF = EG = FH. EH

and FG intersect at K. Show that EKG =
a0% — A%,

Definitions
A parallelogram is a quadrilateral which has
both pairs of ‘opposite sides parallel (Fig
12.25(a)).

A rhombus is a parallelogram with sides ol
equal length (Fig. 12.25(h)).

A rectangle is a quadrilateral which has all
its angles right angles (Fig. 12.25(e)).

A square is a rectangle with sides of equal
length (Fig. 12.25(d)).

vy

ia} parallelogram

(b rhoambus

] y

] ]

) recaangle il sepuare

Fig. 12.25  Parallelograms

From the definitions it can be seen that
rhombus, rectangle and square are all specs
examples of parallelograms. Any propert
which can he proved for a parallelogram w
also be true of 1 rhombus, reclangle or squas




Theorem:
In a parallelogram, (i) the opposite sides
are equal, (ii) the opposite angles are equal.

B

Fig. 12.96

Criver: parallelogram ABCD

To proze: (1) AB = CD, BC = DA,
B=D.4A=0C

Construstion; Draw the diagonal AC.

Praa:

In As ABC and CDA,

(alt. angles, AB || DC)

(alt. angles, AD || BC)

x| = Xa
I‘_IF :_T!

AC 1s commen
4L ABC = ACDA (ASA4)
(i} AB=CD, BC = DA (corresp. sides)

(i) B=0D (corresp. angles)
A=x+»
=x +

Notice that since AABC = ACDA, a diag-
onal bisects a parallelogram into two tri-
angles of equal arca.

Theorem:

The diagonals of a parallelogram bisect
one another.

for, (2,27

Given: parallelogram ABCD wiath diagonals
AC and BD intersecting at O,

Tu prrovg; AQ = OO, BO = 1.

Proaf:

In A5 AOB and COD,

Xt = Xo (alt. angles, AB || DC)
¥ =2 (alt. aﬂgféx_. AB || DC)
AB =CD (opipr. sides af || 5™)
- AAOB = ACOD (ASA)
A0 =C0O (corresp. sides)

and BO = DO (corresp. sides)

Exercise 12d

Give a formal proof of the following theorems.

1 A guadrilateral having one pair of opposite
sides equal and parallel is a parallelogram.
{Construct a diagonal.)

2 [f'both pairs of opposite sides of' a quadnlat-
cral are equal, the quadrilateral is a paral-
lelogram. (Construct a diagonal.)

3 The diagonals of a rhombus, (i) bisect each
otherat right angles, (ii) bisect the angles of
the rhombus.

Summary of properties

In a parallelogram:

1 the opposite sides are parallel;

2 the opposite sides are equal;

3 the opposite angles are equal;

4 the diagonals bisect one another.

In a rhombus:

all four sides are equal;

the opposite sides are parallel;

the opposite angles are equal;

the diagonals bisect one another at right
angles;

5 the diagonals bisect the angles.

MR L D

In & rectangle:

1 all of the properties of a parallelogram are
{ound:

2 all four angles are right angles.

In a square:
1 all of the properties of a rhombus are found;
2 all four angles are right angles.

4




Exercise 12e
1 In Fig, 12.28, how many parallelograms
are there altogether?

[ ]/

Fig. 12.28

2 Tn Fig. 12,29, AB = DC, AB||DC. CQ|| PA
and QAB and DCP are straight lines.
(a) Name all the parallegrams in the
figure,
(b} Name all the pairs ol congruent
triangles in the hgure.

) b B

e "

Fig 12.29

3 'In Fig. 12,30, ABCD and CDEF are paral-
~ lelograms and ABEF is a straight line, 10
BE = 2 ¢m and DC = 3 em, find AF.

Fig. 12.50

100

4 Given the data of Fig. 12.30,fAF = 11 em
and BE = 5 em, find DC. 7

5 In Fig. 12.31, ABCD is a rhlm'nhus and
APCO) is a square. [ITPAB = 217, caleulate
the four angles of ABCLY.

Fig, 12,31
6 In Fig. 12.52. ABCDE is such that ABCD
is a parallelogram and ABDE is a square
MD = 3 om and AD = 8.5 om. Caleulare
the perimeter of ABGDE.
\ B

Al

Hhem

Lem

F 1 ¢
Fig. 12.32

7 ABCDEF is a regular hexagon with O at
its centre. What kind of quadrilaterals are
ABCO and ACDF?

8 ABCD is a square with centre O, P is a
point on ABsuch that AP = AQ, Caleulate
POR.

9 ABC is a triangle and M is the mid-poine
of BC. A line through C parallel to AR cuts
AM produced at X. Prove MX = MA,

10 PQRS is a parallelogram. SP is produced
to a point X so that PX = PS. XR cuts P}
at Y. Prove that Y is the mid-point of PO




Chapter 13

: Factorisation (1) Common factors

Removing brackets (revision) Exercise 13b.(Oral revision)
| The expression 3(2v — y) means 3 times (2 — 3) Find the HOF of the following.
} RRTCHIR et — 0 Teans ., . 1 5Heand 5z 2 6rand 15
Example 1 ~ 3 Tmap and mp 4 Sxy and 15x
Remuie brackets from (a) 3(2x — 3), ? !f? _an‘jl i-%zf:r?_ g :};T ,Hn&i -f;il’
(6) (32 + 80)5a, (c) —2a(7y — 42). e, R o
i x : : 9 8pg and 24 A0 10ax” and l4ax
) 310 — ¢) =0 B = B Koy = G By 11 9xy and 244y 12 50ad and 28ax
D s ¥ b £ : B . =) i
(L) (3e + 84152 = 3a % 3a + Bb X 5 S— .
R = 16a% + b " Factorisation h‘}" Iﬂklﬂ.g out commaon
- _ factors
(¢) —2a(7y—42)=(—2n) % Ty — (— 21} X 42 i i .
= = [l — _ HJ'.L-:-J To factorise an CXPression 13 to write it a5 a
= '4ny 4 Biz product ol its Tactors.
= 8nz — l4my : i
Example 3
Exercise 13a (Oral revision) Factorise the following. (a) 9 — 32 (h) 327 + 152
Remove brackets from the following. () 2mh — Bl bl
L 2(x+ ) 2 5(7—a) e ; v X
3 r.ﬂ+5:-i||li 4 "”Uﬂ'_lﬁ_] la) —Ih["HLJI.I." l'ilf}ﬁﬂndﬂfls:j. /
L IR 0. ] e
5 5(—x— 3 6 (—3p+q)4 G —3, = o Do 32 Y
7 —L’{m+n,'l. 3 Gta—h) i S I 3 3
9 (p+gi—4) 10 —7(34 - 2) s
D at 1 —9(=2k - 3r) 12 (=75 + H(-6) = 332 - 2)
- : ferd b oy —1) (b) The HCF of 53¢ and 15x is 5x.
e+ bla A6 n{in— 2 - _ :
=0 17 pi2s + 50) 18 (5 — dnjm St 5% = 5{£ + ]r'-'x) d]ﬁ'x
te 19 22(5z — 84) 20 Sx(x + 9) A ox 1
. 21 Hp(9r — Hs) 22 — Gia(2a — T7h) = Sxlx+ 3} Y
ot 23 (3a — )% 24 27r(r + 4) 4
culs ic) The HCF of 2mb and 8mh is 2mb.
A ) o
0 fe Bmth
el b — Bmh = Imh] T — ST
’P‘é Common factors Ll m’(‘}.mﬁ Qm.‘:)
PO Example 2 = 2mh(1 — 4m)
Find the HCF of tixy and 182", The abave examples show that factorisation is
the opposite of removing brackets. Note; Tt is
. : PP« 5 WEAGHS :
bay =6 X x X nol necessary to write the first line of working
1B =68 X6 Xy X x as above; this has been included w show the
The HCF of fixy and 18¢ 15 6 % v = G method.
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Exercise 13c (Oral revision)
Factorise the following. Questions 1-12 corres-
pond to questions 1-12 in Exercise 13h.

1 5z 5z 2 Gx — 13y

3 Tmnp — m 4 5xy + lax

5 12a + Ba 6 13azb — 260

7 ab® — o'k 8 6d4% — 3de”

9 Bpg + 24p° 10 10ax” + 14a%x
11 Say + 2449 12 30ad — 28ax
13 Sam — 20bm 14 5¢° — 3a%
15 or + 7rs 16 74 — d

17 336d — Sde 18 9pg + 121
19 ab — 24 20 3dh + 15dk
21 4+ 9x 22 24" + 10a
23 am + a 24 24x'y — By
Simplifying calculations by
factorisation
Example 4

By faclorising, simplify 79 % 37 + 21 ® 37,

37 is common factor of 79 X 37 and 21 x 37.
79 x 87 + 21 x 37 = 37(79 + 21)

=37 ¥ 100
= 5 700

Example 5

Factorise the expression ar* + 2mrh, Hence fimd the
value of mrt + 2mrh when w=%, r=14 and
i = 43.

ar 4+ ek = wr(r + Zh)

When m = %, r = 14 and k = 43,
a1t + 2mrh = qr(r + 24)

2 % 14014 + 2 X 45)
99 x 2(14 + 86)

W

44 x 100
4 400
Exercise 13d
Simplify questions 1-15 by factorising.

1 34 % 48 + 34 X 32
2 51 % 87 — 61 ¥ 85
3128 x 27 — 28 %27
4 B9 x T+ 643 K 3
5 & % 125+ % x 125
6 ¥ x 10+%¥ x4
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7 121 x 67 + 79 X 67

8 67 x 23 — 67 % 13

9 % x 3} — ¥ x 2

10 53 x 49 — 533 X 39

11 #1353 -3x495

12 35 % 29 + 35 x 11

13 27 2 354 + 27 X 646

4 #x 1+ x

15 762 » 87 — 562 X 87

16 Factorise the expression wR° — mr”, Hence
find the value of the expression when
=8 R=9and r= 5.

17 Factorise the expression Jmr + 2arh,
Henee find the value of the expression when
T=4% r=5and k= 16

18 Factorise the expression mr'h + fmr il
Hence find the value of the expression when
=% r=34h=10and /[f = 12

Factorisation of larger expressions

Example 6
Factorise 2x(5a + 2) — 3y(5a + 2).

In the given expression,

2x(3a + 2} = 2x times (3a + 2)
and 3y(5a + 2) = 3y times (Ha + 2}
Hence the products 2x(3a T 2y and 39(5a + 2)
have the factor {5a + 2) in common. Thus,
2¢(5a + 2) — 3y{da + 2)= (3@ + 24(2x — )

Note in Example 6 that the given expression
is like 2¥m — 3ym where m = (5a + 2).

Example 7
Factorise 2d* + d*(3d — 1).

9% and d(34 — 1) have the factor d° in comumon.
Thus,

0 + d%(3d — 1) = d*[24 + (3d — 1)}]
d% (24 + 3d — 1)
d(5d — 1)

1 T

Example 8
Factorise (g + m)(2a — dm) — (a + )

The two parts of the expression have the facts
(@ + m) in common. Thus,
(g + m){2a — 5m) — (@ + mi*




= (a + mj[(2a — 5m) — {a + m}]
= {a + m)(24 — 5m — &)
= (& + m){a — 6m)

Example 9
Factorise (x — 2y)(z + 3) — 2+ 2

Notice that — 1 is a factor of the last two Lerms.
The given expression miay be written as follows.
(* =22+ 3) = 1x — )

The two parts of the EXpression now have

(¥ — 2} as a common faclor.

Expression = (x — D3)] (2 + 3) — 1]
=x=D)z+ 35— 1)

==z +2)

Exercise 13e

Factorise the followi ng.
1 3m o+ omiu— 2 24— a(3x + )

3 23 —a) + bx 4 (4m — 3n)p — 5p
alm + 1) + b(m + |
a(n+ 2) — hin + 9)
L ax — x(h — 4
(e — &) — Dy(a — b)
3h(5u — v) + 24(5u — p)

10 miu — o) + w*

11 43k + &) — 447

12 54 + a{h — £

13 4x* — 3y + 24)

14 34° — ¢*(e — 4/

15 a{3u — o) + afu + 2)

16 (5x — yjo— (52 + Svla

17 3{3u + 20) —a(3u + Zarh

18 (4a — 4132 + (42 — §)2y

B8 h{2a — Th) — 3k(2a — Thy

20 m(3m — 2) + on?

21 .f.'rﬂl;fm — 36) — S4°

22 5x" — x{x + 4}

23 2d{%m — dn) — 3e{3m — 4n)

24 (a + 20|« =] — 3z —3)

25 p(2m + n) + (g = r}{2m + n)

26 (h+Eir+5) + (h + E)(r = 24
27 (Bx—p)(u+v) + (x + 2i{u + @)
A28 (b= ) (3d + &) — (b= ¢){d — 2¢)
29 (a+25)° — 30+ 2h)
B0 (3m — 2n)" + 5p(3m — 2n)

31 (2u — 30)(8m — 4m) — ({2 — 30} (m + 2n)
32 alx + 29) + (x + )®

w20 m2len i

R RREETEEEEEEE—mmw.

83 3u(2x + ) — (2 + y)?

34 (f—glte— (f—g)

35 (&~ 38)(2u — v) + (0 — Bb)(u + 7u)
36 (5m + 2n)(6a + §) — (Gm + 2n)(a — 48)
37 (x + 3y)(m — n) +x + 3y

38 (20— 3b)(c+ d) — 22 + 3b

39 Tu— 20 4+ (Tu — 29)°

40 (2u — 70)%+ 7o — 9

Factorisation by grouping

Example 10
Factorise ex + ¢y + 2dx + 24,

The terms cx and ¢ have ¢ in commen,

The terms 24x and 2dy have 24 in common.

Grouping in pairsin this way

X+ g+ 2y + 2y = (cx + 09) + {2dx + 2dy)

= olx + ) + 2d{x + )

The two producis now have (x + ) in commeon.
ex +3) + 2d(x + 3) = (» + »){e + 24)

Hence ex + o + 2dx + 2dy = (x + y)(c + 24)

Example 11
Factorise 3a — 66 + ax — 2.

3a—ﬁﬁ+a§-2m=3{a—2m+x(u—2¢j_
= (a — 25)(3 + &)

Notice that to [actorise in this way, the same
bracket must oceur twice in the first line of the
working. I the given expression is.to be factor-
ised, there must be a repeated bracker. For this
reason, it is often easiest to write this bracket
down again immediately, as soon as it has been
found, This is shown in Example 12

Example 12

Factorise 3% — 8x + 2y — 5.

20 — Sx+ 2 — 8 =2 —3) ... 2k — 3)

The terms +2x — 3in the given expression are

obtained by multiplying (2x — 3} by + 1. Thus,

27— x4 2k — 3 = x(9x —3)+1(2x -3
= (2x — S} +1).
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Exercise 131
Factorise the [ollowing by grouping in pairs.
ax + gy + Jbx + 3y
Fa + 14 + ax + 2bx
4+ ax+ 2+ 10
pg 4 ogr+pi o
g — Ya + 30— 27
Bm — 2+ dmn —n
5% — 108+ 53— 6
ab — be + ad — od
9 b —Sp+ 2 —3
10 3m — | + Gn + 2m

B0 =T O UL e 0 RS e

In many cases it is only pusa:hbe o gel & re-
peated second bracket if a negative common
factor is taken. This is shown in Example 13.

Example 13
Faciorise 2am — 2m° — Bab + 3bm.
Qamr = Pt — Bab 4 3

= pife —m) ... ([a—m)

The terms — 3ab and + 3bm in the given expres-
sion are obtained by multiplying (¢ — m) by
— 46, Henee,
Qam — Pm= — 3ah + 3bm
= Imfa —= m) — 3bin — m)
= (a — m)(2m — 3b)

Exercise 13g
Factorise the following.
1 ah + b — am — il

L,,,\’_E‘I’E

.j;.d' —

2 Gy 4+ 6 — 3% — I

3 Yax — 2oy — Sbx + 3by it

4 1 —TFr—2x+ 14 /{{L\
5 G2 — 36— ac + b

6 J,tn? + 12pr — gv — iy

7 —~3a—3a2+9 1 __{'_,,
8 ziu + Spt— 2y — B w3 Y
9y —6Gx—xth _L__‘- 7

10 3+ | — 3k — K oo

Sometimes the first attempt at grouping the
terms does not give a common factor. In these
cases, re-group the terms and try again. This
is shown in Example 14

104

Example 14 .
Factarise cd — de +d° — ce. =

cf —de + &> —ee = dle —¢) - e D

A% and oo have no commorl !m tors: Be-group
the given terms,

Either:

cd — de + 42— o= rd + d° — ce — de

dlc + &) — efe + d)
{c+ d)id — ¢

|

ar;
o — e ol — e+ d* — de
cfd — ¢} + did — ¢

= (d—&)(c+ d)

|1

b d? =

Il

Four terms can be giouped in pairs in three
ways. IF the expression factorises, two of these
ways will give the required result and one will
nal.

Exercise 13h

Re-group then factorise the lollowing.
1 6Gag + b+ Gb + am

2 prtg gt p

3 15— o +5 — dx

4 ar— bd — !Jr+aa’

5 ﬂx—xu-'—r‘—u}-

6 ad — e — am + cd
7 ¥+ 15— 3x — 3x
8 8z + 156y + 12y + 10gh
g 4g —ch — 30+ e

10 ¢ + 65z + S0 + 25

[{ al! the terms contain a common lactor, it
should be taken out first, This is shown in
Example 5. This should always be ihe rule when
factorising any type uf expression.

Example 15
Faciorive Qsru + G — dsre — 1%,

9y is a factor of évery term in the given exs

p'l'c"}‘\]l}ﬂ

Qyru + Gtrw — 4erv — 12450 ;
- = i + Stu — Lp — bz

de{uls + 54 — Quly +

Dy(s + St)in — 2}




Exercise 131 22 xy — 2ny — Bn° + 3nx
Factorise the following where possible, If there 23 ab + 2b° — 2ac — 4b¢ -
are no factors, say so. 24 cd — e + d° + de
. 1 me+ nx + my + ny 25 8wy — 2° + 12uw — Siwe
2 ax —ay +bx — by 26 mn — Gpn + Spm — On”
| 3 hu+ hv— ku— ko 27 3u — 2ay — Bax + °
4 au — bu —an + I 28 3ab — 3bu + 3av — 3ue
5oam + 2bm + 2bn + an 29 ab + bmn — 26m — 36n
6 x —dx + 20 — 2dy 30 Ber + 12de — 2of — 3df
7 dee + Adf' — de — 2f 31 nuy — mup + man® — 2
8 ab + dxy — 2bx — 2ay 32 Dmx — Smx — 5my + Bny
9 am—an+m-—n 33 Hab + 3ed — be — Dad
10 u + ¢ — dv + du 34 Gab — 15be — 10ed + 4ad
11 & +¢ +a+ 1 35 2amu + 2anu — Zamp — Jany
12 2mh — 3nk — 3k + 2mk 36 abm® + 2bm — Sam — 6
13 3sx — Sty + 5ix — 39 37 dax + 2bx + Bay + 4y
14 abx® + bxy + axy + 57 38 21mn — xy —3nx + Tmy
15 hk — 2km + 3hn — Gmn 39 3ax — 2a — 6bx + 26
16 mn = Gxy — Snx + 3my 40 2am — 5m® + 4an — Gmn
17 2pk — 3l + 2hk — 30l 41 10us + 5u — 20 — 1
18 2/ + 4uh — fk — 2k 42 &*m + am® — mn — an
' 19 Beg — deh — Gfp + 2 43 2% — o + 2ax — ay
¢ 20 4+ 246 — Skm — Bkm 44 1 + 3¢ — DHa — 1Dax
21 3ue + 4df — e — 6cf 45 24 + wdx’y — 3dy — 6w®
'J\\)\: r e R S h\,xﬂ{-bi-ﬁ.l
| Py .
\\ AT 4 Lot T ) + ( n-\LJ{ wy ,h‘_l j
o oo | ,
D)4 b))
L | e = gy o U e ceihn o
A 4
lc‘“+bi1—-ﬁi1ﬂ-.}~,j] i
! |

> '-L Gy + I__h.__) _3LQ-L1J

cﬂ Py R l:;..\_-n v ¢ Li! oy X Ly e
(li'-\ o5

Slomra) £\ Ly 4
M C_"'-"'l'l"LLa— I%'I. 1

i S Y

N L',?__-{g. t oo | 105
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Chapter 14

Everyday arithmetic (2)
Consumer arithmetic

Personal arithmetic

Interest

Bankers wand people to save money. They give
extra payments 1o encourage saving. The extra
money is called interest. For example, a saver
keeps $100 in a bank for a year. Il the interesi
rate is 8% per annum (i.e. 8% per year), there
will be $108 at the end of the year. The saver
now has $100 plus $8 interest from the bank.
Intercst which is paid like this is called simple
interest.

Example I
Find the simple interest on $600 for 5 years at 9% per
AR

Yearly interest = 9% of $600 = lqﬁ % $600
= 554
Interest for 5 years = 354 X 5 = $270

Exercise 14a
Find the simple interest on the following.
1 $HI0 for | year at 3% per annum
2 $700 for 1 year at 4% per annum
3 $100 for 3 years at 6% per annum
4 $100 for 2 years at 4% per annum
5 $100 for 4 years at 4% per annum
6 $100 for 3% vears at 4% per annum
7 S300 for 2 vears at 5% per annum
8 $200 for 4 vears at 6% per annum
9 $700 for 5 years at 3% per annum
10 %600 for 24 years at 5% per annum
11 %550 tor 4 years at 3% per annum
12 5250 for 2 years at 6% per annum
13 $150 for 3 yoars at 4% per annum
14 $550 for 4 vears at 6% per annum
15 $250 for 3 vears al 3% per annum
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Sometimes people have to borrow money.
When someone borrows money that person
has to pay interest to the lender.

Example 2

A man borrows $16 000 fo buy a house, He is charged
interest at a rate of 11% per annum. In the first year
he paid the interest on the loan. He also paid back
$1 000 of the money he borrowed. How much did he
pay back altogether? If he patid this amount by manthiy
instalmenis, how much did ke pay per month?

Interest on $16 000
for 1 year = 11% of $16 00C
= Jdy x $16 000
= 1] % 8160
= %1 760
Total money paid in
Ist year = $1 760 + $1 000
= $2 760
Meonthly payments = $2 760 + 12 = 5230
{The man now owes 313 000. Interest will b
paid on this new amount in the second year.)

Exercise 14b
1 Find the total amount to be paid back (i.e.
loan + interest) on the following loans.
(a) 5 for 2 weeks at $1 interest per week:
(b) 520 for 3 weeks 4t 10 cents in the dollar
interest per week;
(¢} $1 000 for 1 year at 9% simple interest
per annuim,
(d) $10 000 for 13 years at 8% simple in-
LETEST pUr Annum;
(e) $600 for 3 years at 74% simple interest
per annum;
() $B60 for 24 years at 83% simple interess

per AILTTUTIN.
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2 A man borrows 540 on a short term loan
to help him buy some new clothes, He is
charged interest of $1 on cach $10 per week.
How much does he pav back altogether if he
borrows the money (a) for | week, (b)) for
3 weeks, (¢) for 10 weeks?

3 A woman borrows $20 for 4 weeks. She
agrees to pay $23 back at the end of the 4
weeks,

(a} How much interest does she pay over
the 4 weeks?

(b} How much interest does she pay per
week?

(¢) Find the percentage rate of interesi per
week, that she pays,

4 A mangetsa $18 000 loan o buy some land.
He pays interest at a rate of 9%, per annum.
In the first vear he paid the intérest on the
loan. He also paid back $1 400 of the money
he borrowed.
la} How much did he pay in the first vear

altogether?

(b) If he paid this amount in monthly in-

stalments, how much did he pay cach

maonth?

5 A woman berrows $3 000 o help 1o pay for
4 car. She agrees to pay the money back over
2 years, paying simple interest at 9% per
annum.

(a) Calculate the simple interest pavable
on a loan of §3 000 ar 9% per annum
lor 2 vears.

(b} Hence find the total amount she musi
pay hack,

(€) If the total money the woman owes is
paid back in monthly instalments over
2 years, how much will she pay each
morth?

Discount buying

A discount is a reduction in price, Discounts
are often given on items when the customer is
able to pay in cash.

Example 3
A television set costs $540. A 125% discount is piven
Jor cash. What ir the cask price?

Lither, :
a4l
discount = 124% of $540 = I*a;} X 8540

cash price = $540 — $67.30 = $472.50
ar,

cash price = (100% — 123%) of $540
874% of 5540

1
= f—éu X $540 = § % $540
= $479 50

Discounts are often given lor buying in bulk.

Example 4

A trader sells balipoint pens at 14c eack or 4 for 44c
How much 15 saved by buying 4 pens wt once instead of
Y pens separately?

Normal cost of 4 pens =4 X l4c = 5
Discount price of 4 pens= 44¢

Saving = 5bi — 44

12¢

Exercise 14c

1 Find the discount price if a discount of
[a) 10% is SIVETL Gn 4 onst price of $43():
(h) 124% is given on a cost price of 5280;
(¢} 8% is given on a cost price of $1 080
{d) 25% is given on a marked price of $92:
(e) 20% is given on & marked price of

$29.95.

2 The selling price of a table is $140. The
trader gives a 25% discount for cash. What
15 the cash price?

3 During a sale a shop takes 12¢ in the dollar
off all marked prices. What would be the sale
price of a bicyele marked $144,50? _

4 A trader sells eges at 20c each or $1,10 for 6.
How much is saved by buying 3 dozen egus
in sixes instead of scparately?

5 A 250 g bag of salt cost 18c, A 20 ke sack of
salt costs $7,80. Calculate the saving per kg
by buving the 20 ke sack of salt.

6 A market trader asks $15 for some cloth, A
woman offers $8. Alter bargaining, they
agree a price half~way between the two start-
ing prices. How much does the woman pay?
What discount did she get by bargaining?
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Instalment buying

An mmstalment is a part payment. Aot people
find it easier 1o buy expensive items by paying
matalments.

Example 5

Tlhe cost of a hi-fi ix either $680 in cash or a deposit
of 580 and 12 monthly payments of $35. Find the
differenice between the instalment pretee and casle price.

Instalment price = deposit + instabments
= 80 + 12 x $55
= B30 + $660 .-
= $740

Price difference

Buying by instalment is called hire purchase.
The buyer hires the use of an item belore paving
for it complewely. It eosts money to hire an
item. This is why hire purchase is more costly
than paving in cash. -

Exercise 14d

I The hire purchase price of a motor hike is
$1 242, This is spread over 12 equal monthly
instalments. Caleulate cach instalment,

2 The hire purchase price of a table and chairs
is S840, 25% is paid as a deposit, The rest is
spread over 12 equal monthly msialmenis.
ta) Caleulate the amount of the deposit.
(h) Caleulate the remainder o be paid.
{e} Find the amount of each monthly instal-

mint.,

3 To buy a suit, a man can either pay $112,50

cash or he can pay 16 weekly instalments of

$6.05.

(a} Find the cost of the suit when paving by
instalments,

{b] Find the difference between the cash
and hire purchase prices.

4 A colour television set costs either $988 cash
or 52 weekly payments of $22.85. How much
more does the welevision set cost when paid
for weekly?

5 Thevash price of o car is $8 970,60, The hire
purchase payments require a 10%- deposit
and 36 monthly payments of $244.20. Cal-
culate the saving when paving in cash,

L

6 A refrigerator costs 3835 A 5% discount is
aiven for a cash payment. Alernatively, it
van be paid by hire purchase. In this case the
price is raised by 11%, Caleuldte the differ-
ence between paving ciash and paving by
hire purchase.

Income tax _

Most people pay part of their income o the
Government. The part they pav is called
imcome tax. The Government uses income
tax in the same way that it uses sales tax.
There are many wavs of caleulating ineome
tax. The following methed is a simplihed vor-
sion ol that used in Zimbabwe.
1 Tax is paid ecach vear on taxable income.

The rates of taxable income for married and
single people are given in Table 4.1,

Table 14.1
taxable income of tax
married | single
first $1 (00 10Y% | 4%
second §1 000 [ % 16%
third H1 D00 | 4% [ B%
feurth S1 000 6% 20%
[ifth &1 000 18% 20%
sinth $1 000 P 249,
seventh $1 000 22% 2069
increasing in
steps ol 2%
ag faras...
lifteenth $1 000 38% 42 5%
sixteenth 51 000 % 45%,
|-5:'\'c*nurl'nth &1 CH0 47 5% 5%, I
OvVer ‘E] 7000 5% 45%

2 Abatements are given to help to meet the
cost of personal and lamily commitments.
Abarements include the following:

S { single  *$1 800

P married ;%3 000

children 2 SH0H for each child
dependants 1 S400




A person’s total abatements are called the

abateable amount. The maximum abate-

able amounts are 36 600 for a maried person

and 33 800 for a single person.

3 Tax is calculated as [obllows:

Chargeable income 1ax

= lax on gross income — tax on abateahle
amaoun|

Tatal tax Ihiht]:llt

= chargeable income tax + 13% surcharge.

Example 6

A man has a total income vf'$9 300, He has a soife
and 3 children. He claims an abatement. for a
dependant. Calcudate the amount of tax he pays.

et

Taxable ineome = 59 500

second:

Abatements:
marricd allowance 53 006
3 children 51 800
dependants 400
ahateable amount = %5 200

Hiired:

Ciross Income Lk on $9 500
=S100 + $120 + 5140 + S160 + SIR0 L5200
t §220 + $240 + 3260 + 28% of $500

=51 760

Tax on abareable amount ol $5 200

= $100 + $1Eﬂ + 51 4 S160 4+ $180 + 209,
ol K200

= $741)

Chargeable income tax = $1 760 — $740
= 5] ()
Sourtie:
Chargeable income tax; 51 020
Add 15% surcharge: F154

Toital tux pa:l_l =% 173

Exercise lde
Lise the rax system described above.

1 Calculate the gross income tax on each of

the following salaries when earned by (i)
married, {ii] single prople.
(2} $HO00 (b} $7 000

(d) $12000 () $3800 (1)

{e} $5 500
$8 422

2 A single woman earns a salary of $6 500
and claims $400 for her mother, Caleulate
the amount of tax she pays.

3 A married man earns $9 1007 per annum,
He has 3 chifdren.

(a) Calculate his abateable amount.

thl Caleulate his chargeable income tax
(1.e. tax before surcharge).

{c} Calculate the tax he pays.

id) Caleulue his income alter tax s paid.

4 A married man has 4 children and a depen-
dent maother, is salary is 57 5000 per
AT,

() Clalewlate his abateable amount.

{b) Calealate the (otal tax he pavs.

(¢} He is paid monthly and tax is taken
from his pay in equal monthly instal-
ments. Calealate his monthly ke
home! pay, I

b A hushand and wifc are both teachers. They
each carn $10 400, They have 3 children.
Caleulate how much tax thn pay altogether.
Note: Add the two salaries together bt
allow anly one set of abatements,

Commercial arithmetic
Profit and loss

Example 7
A trader buys a book for B8 and sells it at a profit of
| 5% Find his actual profit and the selling price.

Profit = 15% of $8 = g % 5= il = Hi.20
Selling price = $ + 51.20 = 59,20

Example 8
A hat is bought for $2,50 and sold for $2,20. What
i e lasi per cent?

Actual loss = §2.50 — $2,20 = 30¢
The ratio, loss: cost price = 3e:52.50

_ = 30250 = &5
Thus the loss is 255 ol the cost price.
Percentage loss = &4 % 1£1%

= 2%
Muotice that the loss (or gain) is caleulated as a
pereentage of the cost price.
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Exercise 14f

1

10

11

12

13

11

Find (1) the profitor less. and (ii) the selling
price for the following cost prices:

fa) $4: profit 20%

() S0 profu 15%

{c) $3,75; loss 8%

(d] $1,44; loss 124%

(e} 7ae; prohit 60%

Find (i) the actual, (i) the percentage profit
ar lnss for the followinge cost and selling
prrices.

cost price selling price
{a) $3 $3.45
(1) %1,80 52,25
{c) $360 5324
(d) $96 $132
(¢) 54,20 $3.57

A farmer buys a cow lor $400 and sells @t
for 5330, What is the percentage loss!

A trader boughit some hats for 5190 cach.
She sold them at a 30% profit. What was
the selling price?

Acman bought some wood for 90c. He used
the woid to make a box which he sold [or
$3. What pereentage profit was this?
Bongani bought i hat for 52,50, He <old i
to Nda ata 20% profit. What did Nda pay?
Nda (in question 6) was short of money.
Hi- sold the hat to Danicl at a loss of 20%.
What did Daniel pay?

A var which cost 53 360 was sold at a loss
ol 175%. What was the selling price?
Awoman buys a car for 53 500 and sells @t
for $3 745, Her son buys a bicvele for $80
and sclls it for $86. Which one makes the
greater profit per cent?

An article is bought lor $2.25 and sold lor
$2,52. Find the profit per cent. Find the
price at which it should be sold to make a
profit of 16%.

A woman sells an article for $21,75 and
mikes a profit of 169, What did the artcle
cost? Find how muoch she should bave sold
it for 1o make a profit of 28%.

A trader buvs pens at $4.40 a dozen and
sells them at #le each. Find her % profit.
A farmer paid 5380 [or 11 goats. He sold
thian at a profit of 32%. What was the
selling price of cach gout?

14 A bicyele can either be bought in cash for
$247.00 or by paying 52 weekly paymenis
of $3,70. By what percentage is the instal-
ment cost greater than the cash price?

15 By selling goods for $3.35 a trader makes a
profit of 7%. She reduces her price to
%5.15, What 15 her pereentage profit now?

Commission

Commission is payment for selling an mem.
Forexample, msurance agents get comimission
for selling insurance, The more insurance
they sell, the more commission they get
Factories olten employ sales representatives o
sell their goads 1o shops and 1raders. The sales
representatives often receive a proportion of
the value of the goods they sell. This proportion
is their commission,

Example 9

A sales representaiive works for an elecivic fan com-
puny. She gets a commassion of 14¢ in the dollar. In
ane week she sells 4 large fany at $105 each and 9
small fany ot 354 each. Colenlate her commission,

3+ X 3105 +9 x $54
$420 + H486
= 5906
She gets e for every dollar
Clommission = 906 ® 14¢
= 12 G84c -
= 512684

Tenal sales

Exercise 14g

1 An estate agent gets 2% commission for
selling a house. How much money does she
gel for selling a house for $59 90072

2 A var salesman gets e in the dollar com-
mission. Caleulate his comumigsion i he
sells $52 380 worth of cars in & month,

3 A man sells tickets for a pop concert. He
zets 81 for every 5 tickets he sells. How
much will he get [or selling 285 tickets?

4 A woman is an agent for a mail order com-
pany. She gets 10% commission on all
monthly payments. How much commission
docs she get for 4 monthly payment of
S2h3 A0




5 An insurance agent sells $2 840 worth of
insurance; His commission is 20%. How
much money does he get?

6 A rent eollector’s commission is 44% ol his
takings. In one month he collects $8 428 in
rent. How much money does he get?

7 A cinema manager gets 24¢ commission
on every ticket he sells. How much money
does he get during a week when he sells
1318 tickers?

8 An electrical goods salesman gets 14c in
the dollar commission. How much com-
mission does he get if he sells 20 radios at
$48.,00 each and 2 relevision sets-at $615,00
cach?

9 A history book costs $4.20. The writers of
the book get 10% of the price ol each book
that is sold. How much will they get if it
sells 15 628 eopies in one year?

10 A [urniture salesman gets an 8% commis-
sion. How much will he get for selling #
chairs at $53 each, 11 tables at $203 each
and 5 beds at $154 cach?

Sales tax

A proportion of the money paid for goods is
given to the Government. The part which is
given to the Government is called sales tax.
The Government uses this tax and other taxes
to pay for services such as defence, education,
health and transpert. At the time of going to
press, sales tax was 12,5% ol the selling price
ol consumable goods and 20% of the selling
price of durable goods.

Example 10

An advertisemint for a tuble says that its price 15
“$89 plus 20% sales tax’.

How much does the customer pay?

Amount paid by customer

= 120% ol $89

120
= H8 X —=
3 100

= $106.80

Note: The difference bevween $106.80 and $89
is $17.80. The Governmenl receives $17.80
sales tax,

Example 11
A bed costy 522420 sncluding tax at 20%, Heow
much tax doer the Gopernmend receive?

IF$224 20 includes tax at 20%, then 522490 15
[20% of the basic cost of the hed. The sales
tax 1% 20% ol the basio cost,

120% of basic cost = 5232490

= 1% of basic tost = EE%
Sales tax
22420 o,
120
= $37.37
The government reccives 537,537 ax.

= 20% ol basic vost = &

Exercise 14h
1 Find out how much customers pay for cach
item in the [ollowing advertisement.
[ ZIMWE FASHIONS
(@)Shirts  $8+12,5% sales tax

(b) Dresses  $24-+12,5% salestax
(©) Jackets $29 +12,5% sales tax |
d) Trousers $19 +12,5% salestax
(@ Shoes  $22+12,5% salestax
Fig. 4.1

2 Find the ampunt ol tax that the Government
receives on each item in the bllowing
ﬂd"frtiﬂﬂn“‘ﬂf.

MASLAND FURNISHINGS ‘

(0) Coffee tables
| (B) AMatérecses
(c) Beds :
(d) - pLece sutes
(e) Kifchen fables
o A/ prices imclude sales

Fig. 14.2
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Bills

People who receive public services such as
watter, clectricity wnd maintenance ol amenitivs
also receive bills wo pay [or them. The [ollowing
give some typical charges for household ser-
vices. Remember, however, that rates and
methods of payment for services vary [rom
time to time and from place to place.

Electricity and water charges

LEleciricity and water charges are sometimoes
shown on the same bill, Fig. 143 shows a
tvpical bill for these charges issued by the Ciry
of Harare and Zimbabwe Electncity Supply

Authority (ZESA].

Although the charges are shown on the same
hill, they are calculated differently as [ollows:

Electricity charges:

Fixed monthly charge %730
Consumption rate 6,65¢c per EWh
Surcharge 109 ol total bill

The 10% surcharge is a handling charge and
goes to Harare City Council. The rest goes o
ZESAL

The kilowatt-hour is often shortened 1o
EWh. This is the amount of electricity that is
used when 000 wans of electrienty are con-
sumed in 1 hour. The kWh is the basic ‘unit’
of electrical consumption.

City of Harare/ZESA

PO, Box 1680 TELEPHOME 707501

ELECTRICITY AND/OR WATER CHARGES

=]

E

g

z

=

2

Frevious Account|  Last Paymant Credlts Credits To Balence IE_.

42 .52 29 AUG 42.52 | 12 SEP 0.00 i

Code Thag Reading Last Arading Units i g

ZESA CHARGES e

E A FIXED MONTHLY CHARGE .30 -3

E A 22712 21958 814 54.13 5

CITY OF HARARE CHARGES w

W 1 6071 6038 33 14,44 z

10PC SURCHARGE ON ELEC ACC 6.14 E

£

=

(=]

: i

Froparty Reference Laat Reading Diale Duie g Payabie E

49 19 123 05 AUG 27 SEP 91 82.01 o
Address:

Fleaga remit this sccount with peyment tothe City Treasurar
It this acoount remains unpaid after due date, supplies may be discontinued without further notice,

Fig. M.3




Water charges:

WATER TARIFF

Pleaze note that the Waier Tanlte have nesn amended in resaect of
watar consumed aftes the normal meter reading date in
Crtober 1980, Delails of he amended Tanitfs are given below

MUNICIFAL AREA

Typa Scale  Rate per manth par
culxe metre

Singe Family W1 lirel 13 m* at 36,5 clm?

Diwailing Linits nExt 26 3 48,5 i

next 31 m*at 60,0 e'm?
aver 70 m™ gt 745 erm?

Commencial and Ingusiral W2 aBs o

DUTSIDE MUNICIPAL AREA

All comsumers Wi E75om?

M B. A5 waier accounts are calcutated in metric units all
mnsumphions shown-are cublc metros unless otharwise statad

Fig, 14.4

The unit of water is the cubic metre (m).
{Note that this is equivalent to | 000 litres, or
L kLY

Example 12
Check the bill shown in Fig, 4.3,

Electricity chargés:
No of umits used

P TIZ — 21958
a14
6,63 c ¥ 814
34,13
Fixed monthly charge= $7,30
Total for electricity $61.44
10% surcharge 10% ol $61.43
= 86, 14 (o nearest cent)

Charge for units

I

Water charges:

No ol units used = G071 — 6038
33
13420
(36,5¢ x 13) +
(48.5c x 20
34745 -+ 59,70

= S14,445 = $14.44
Cerand fotal: = $61.43 + $6.14 + $14.44
= $82.01

i

33
Charge for units

L

Example 13

A consumer used 580 units of electricity in a month.
What will be the bill for electricity?

= §,65¢ X 500 = 3 857 ¢

Ciost for units used

= 845857
Fixed monthly charge = $7,30
Subtotal = $45.87
Lo surcharge = 0% ol 45,87
= $4.59
Tuotal hill = %5046

(i.c. $45,87 + $4.59)

Example 14
Find the bitl for 51 m® of water in a month when
colculated by (a) Seale W1, (b)) Seale W2,
(¢} Scale T3,

ia) Seale W7
51 = 13+ 26+ 12
Water bill
= [36.5c 2 13) + (48 3¢ % 26) + (60.0cx 12)
= 474.5c + 126lc + 720c = 24535,5¢
= $24.55 1o nearest cent®

(b} Seale W2
Water bill = 48,5 % 5l = 2475 5¢
= $24.75 to nearest cent®

(¢} Scale W3
Water bill = 57.5¢ = 51 = 2932.5¢
= $29.32 to ncarcst cent®
* In practice the 0,5¢ is rounded down.

Owner’s charges (Household rates)

Property owners are charged for varions ser-
vices which are supplied o their houses and
families. Such services include road eonstruc-
tion and maintenance, refuse removal and the
supply of public amenities such as civic centres,
sports stadiums and parks. Bills for this are
called owner's charges but are more com-
maonly ealled household rates, or simply just
rates. g, 145 on the next page shows a typical
G-monthly rates bill for a property in the
Mount Pleasant arca of Harare.
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- f Businest Hours
City of Harare erdy 17 g00-448
Tuesday i’ !
PO, Box 1680 HARARE Wednasday BO0—3.45
Thursday _
Friday } BO0-445
IN RESPECT OF STAND 19035 MOUNT PLEASANT
Fiease quote Rates Code in communication
Rales Code 044968
Aatiects payments o 19 SEP
ITEM BATE FROM BATE TO VALUATION RATE
5 cents par &
LAND 1JUL 90 1 :DEEC 90 &000 1,014 50, B4
IMFROVEMENTS 1JUL 20 ZF10EC 90 10400 0,711 73,94
REFUSE REMOVAL Tdueed 31 DEC 20 18,54
Duedate 37 OCT 90 Unpad balance atter 30 NOV 90 will attract inlerest 153,32
10,75 PER CENT FROM DUE DATE

Fig. 143
Exercise 14i

Unless told otherwise, use the water charges,
vlectricity charges and houschold rates as
given above when deing this exercise.

1 The electricity hill lor someone who uses
G496 units is $58,94, including the fixed
monthly charge and the 10% surcharge.
Check that this ball s correct.

What would be the Ll for someone who
used hall as many units as the person in
question 17
The reading on an electricity meter changes
from I(B1Y to 11 127 in one month.
{laleulate the Lall.
The water hill fuor a hovse charged on the
W1 Seale was $20.35 when 41 m? of water
was used. Cheek that this hill 15 correet,
5 What would be the bill for che house in
question 4 if, next month, its owner used
half as much water?

Note that the bill contains three compeonents:
1 LAND
The plat of land (known as a stand) is evalu-
ated and charged at a rate of 1.014 cents
per §,
2 IMPROVEMENTS
Any improvements to the stand are evalu-
ated and charged at s rate of 0,711 cents per 9
$. Note that such improvemenis normally
include those to the main house and out-
buildings, 3
3 REFUSE REMOVAL
A fixed charge of $18.54 for the regular
disposal of unwanted rubbish, 4

Example 15
Check thal the rates bill shown in Fig. 1.5 i correct,

Charge for

%ﬂndn w ¢ _ ;3 ﬁg i E,‘j:]hi E?F;,[E;-: 6 At the beginning and end of a month the
i i_:‘}l'jmj I?::i:j ?ﬁm'd T __H_Epi'f [: %;H‘} 4 readings on a water moeter are 8598 m” and

963 m" respectively. Caleulate the bill #

Total owner’s charges = §153,32 charges are made on the W1 Scale.
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7 If 60 m? of water are used in a month,

calculate the bill when charged on (a) Scale
W, (b} Scale W2, {¢) Scale W3
A property is given the following valu-
dlions;
LAND &4 000
iMprROVEMENTS  $12 500

Including rReFuse REmMovaL, Calculate the
G-monthly rates bill for the property.
The rates for the property in guestion 8
are increased to the following:

LAND 1,205¢ per §

IMPROVEMENTS  (1,822¢ per §
REFUSE REMOVAL 524,64 (hixed)

10

Assuming that the valuations remain as
before, caleulate the new G-monthly rates
bill for the property.

A house in the Mount Pleisant area of
Harare has a r.axn valuation of $8 000, an
IMPROVEMENTS valuation of $15 000 and
is subject to Scale W] water charges.

On 31 December, readings of the water
and electricity meters show that in the
month of December the household con-
sumed 64 m® and 905 kWh respectively.

Find the total amount that the bills will
come to (i.e. the water and electricity bills
for December and the G-monthly rates bill
for 1 July to 31 December).



Chapter 15

Geometrical constructions (2)

Ruler and compasses

Drawing accurately

Remember the lollowing points.

1 All constructions should be made with 2
pencil. Use a hard penal with a sharp
point. This will give thin lines which will be
MGT ACCUTale.

2 Check that your ruler has an undamaged
straight edge. A damaged ruler is nscless [or
conslruction work.

3 Check that your compasses are working
properly and are not oo loose, Loose
compasses can be tightened with a small
screwdriver.

4 All construction lines must be seen. Do nm
rub out anything which leads o the final
result,

5 Always take great eare, especially. when
drawing a line through a point.

6 Where possible, arrange that the angles of
intersection  Detween lines and arcs are
abaout 90°,

Fig. 15.1

In Fig. 5.1, there is a clear point of inter-
section at Ao At B there is o larege faren off
intersection”; (his i becanse the lines are
M lhi}‘.]r-'. and the angle between them is oo
small.

7 1t is often helpful o draw lines which are
longer than the required segments, using
compasses o mark ol the required points
as-in Fig, 15.2(a).

16

l L
| [
1% H
Lit}
0
L&
(b} L

Fig. 5.2

Similarly, when drawing an angle. extond
its arms beyond its vertex as in Fig. 15.2 (b).
This will improve the aceuracy of the drawing.

= b ' Yy
Y“higer | foludne

fooa, 1

W = e

t oy, B Y

To bisect a straight line ;églnent

Fig. 15.3

In Fig. 13.4, the line segment AB is the part
of the line between A and B, including the
points Aoand B
To bisect the line segment AB means to
ivide I into two equal parts.
{a) Open a pair of compasses so that the
radius is about § of the length of AB.
(1) Place the sharp point ol the compasses
AL Thiaw two ares, one above, the oth
Lielow the middle of AB, as in Fig, 154




Fig. 15.4 ¥

L

(c] Keep the same radiuy and place the sharp
point of the compasses on B, Draw two
arcs so that they cut the first arcs at P and
Q) as in Fig. 15.5.

-

4

P
‘o
7

%,
“

Fig. 15.3 S

{d) Draw a straight line through P and  so
that it cuts AB at M.

M s the mid-point of AB. PQ) meets AB per-

pendicularly. PO is the perpendicular

bisector of AB. Usc i ruler and protractor 1o

check that AM = MB and AMP = BMP = 90°

in Fig. 15.6,

PA
-
W Al it
.'r;'
3
Fig, I5.6 5

Exercise 15a

Use ruler and compasses only m this exercise,

1 Draw any line segment AB. Use the above
method to find the mid-point of AB. Check
by measurement that your answer is correct.

2 Tig. 15.7 represents a paper triangle, ABC.

B

Y | ¥
Fig. 13.7

AABC is folded so that A meets C, This
gives a lold line PM as shown in Fig, 15,8,

]
B
-"-- 2
f-‘ &
i ¢
Al 4
&
; .
1
|
I
{
I Y
Fig, I5d

(a) What can be said about the point M?
(b} What can be said abourt line PM?

3 {a) Cut out a large paper wriangle, ABC (as
in Fig. 15.7). A ABC should be scalene
and acute-angled.

(b} Told AABC 50 that A meets G,
fe) Open out AABC, then make a second
.fold so that B meets C.
(d} In the same way, make a third fold so
that A meets B,
() What do vou notice about the three
folds!
(17 What can be said about each fold?
4 Dhraw any triangle ABC.
ta) Construct the perpendicular bisector of
cach side.
() What do vou notice?
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5 Diraw any circle and any two chords AB
and XY. (Neither chord should be a

diamerer.)
{a) Construct the perpendicular bisectors
ol AB and XY.

(b} What do you notice?
6 Draw any circle and any diameter AB.
(a) Construct the perpendicular bisector of
AB and extend it if necessary o cut the
circumference at P and ().

.! (b} Whar kind of chord is PCY Fig. 15.10
{¢) Join AP, PB, BQ}, QA What kind of :
| quadrilateral 1s APBQ? (b} With centres P, O and equal radii, draw
7 Draw any triangle ABC. arcs to cut each other at R,

{a) Construct the mid-point, M, of AB.

(b) Construct the mid-point, N, of BC.

(e} Measure MN and AC,

(d} What do vou notice?

(a}) Draw a line 10 ¢m long,

(h) Construct a square with this line as
diagemal.

(c) Measure a side of the square.

A e

Fig. 15.11
(e) Join BR.
To bisect a given angle

Given any angle ABC as in Fig. 15.9:

\
B
N Fig. 15.12
B ( BR bisects ABC. BR is the bisector of ABC
Use a protractor to check that ABR = CBR
Fig I15.9 Fig. 15.12.

Exercise 15b
{a) With centre B and any radius (i.c. opena  Use ruler and compasses only in this exercise.
pair of compasses to any radius and place 1 Draw any angle ABC. Use the abowe
the sharp point at B) draw an arc o cut method to construct the bisector of ABC
the arms BA, BC-at P, (). See Fig. 15.10. Use a protractor to check your result,
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2 A paper triangle like that of Fig. 15.7 is
folded so that AB lies along AC. This gives
a fold line AR as shown in Fig, 15.13.

Fia, 1315
la} What can be said aboul angles BAR
and CAR?
(b) What is the correct name for the line
AR?
3 (a) Cut out a large paper triangle, ABC,
such as that of Fig, 15.7,
(b} Fold AABC so that AB lics along AC.
fe} Open out AABC, then make a second
fold so that BC lies along BA.
(d} In the same way, make a third fold so
that CB lies along (A,
(e} What do you notice about the three
lolds?
4 (a} Draw a scalene triangle POR such that
Q) is obtuse, . :
(b] Construct the bisectors of P, Q and R
(¢) If necessary, produce cach bisector so
that it cuts the other two.
(d) What do vou notice about the three
bisectors?
5 (a) Construct an isosceles triangle XYZ
such that XY = YZ = 8 em.
(b} Construct the hisector of Y.

(¢} Construct the perpendicular biscctor of

sicde NZ.

{d) What do vou poties?

6 {a) Draw any obtuse angle ABC,

(b) RB is the bisccior of ABC. Construct
REB.

e} SB is the bisector of RBC. Clonstruct
SB.

{(d) TB is the bisector of SBC. Construct
TB.

(e} What fraction of ABC is TE(;? ”

. fﬁﬁ,{"Lf
| \ k : 4 '..:L:

AN :
LS

7 (a) Draw a triangle with sides 6, 8. 10 ¢m.
{b) Bisect the smallest anple.
(¢) The hiscctor cuts the opposite side into
two parts, Measure the lengths of the
two parts.
8 (a) Draw a circle of radius 75 mm.
{b) Construct two diameters at right angles
to each other,
(c) Construct two more diameters bisect-
ing the angles between those drawn
first.
(d) Join the ends of the diameters to form a
regular polygon. What sort of polveon
is it? |
(¢} Measure the length of one of the sides bard
of the polygon. AL

L L

angle of 90°

Given a point B on a straight line AC;

A B & ’)

Fig. 15.14
It is required to construct a line BR through B
such that RBA = RBC = 907, 4

fa) With centre B and any radius draw arcs
cut AC at P and Q). See Fig. 15.15.

| |
i el {
A 2
Fig, 15.15 e /77
7

(b} With centres P, Q and equdl radii, draw

arcs to cut each other at B ’(/[
AL -

R C(/ W

|"
AP




(¢) Join BR.
R><
| |
AP i Qo K
Fig. 15.17

BR s rpendicular 10 AG, Hence
RBA = R_I{CE = 90°. Use a protractor to check
this result in Fig. 13.17. Notice that this
method is equivalent to bisecting an angle
of 180°.

The [ollowing method is useful if B is near the
cdge of the paper.

B~ 3
/
|

)

A B \\_ﬁ /’t_g (&

Fig. 13.18

In Fig. 15.18,

(a) Draw any cirele to pass through B and cut
AC and Q. Mark the centre of the
cirele, (X

(b} Join QO. Produce QO to cut the vircle
again at K. _

{c) Join BR. RBC = 90"

Use a prowactor to check that RBC = 90° in

Fig. 15.18.

—
s

To construct an angle of 45°

45° = } of 90°. To construct an angle of 43°,
first construct an angle of 90° and then biscct
it. This is shown in Fig. 13.19.
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Use a protractor 10 check the daw@ in
Fig. 15.19. -

S
7

|
| | |
\ I

Fig. 15.19

y 'I.'_..-I!l ol ___\

Exercise 15¢
Use ruler and compass only in this exercise,
1 Construct angles of 90° and 457
9 Construct an angle of 133°. (135° = 907 + 457)
3 (1) Construct a square of side 83 min .

{b) Measure the length of a diagonal.
4 (a) Construct a rectangle measuring .

7.4 em by 10,3 cm. 7

(b} Measure the length of a diagonal. n
Construct APQR such that Q = 80°
PQ = 5cm and QR = & cm. fy
(b) Measure the length of hypotenuse PR.
Draw any circle and any chord AB.
(AB should nof be a diameter.)
(b} Construct another chord BC such that

ABC = 007,

(¢) Join AC. What do you notice about the
line ACY
Construct AXYZ such that X =7 = 45°
and XZ = b cm.
(b) Measure cither of the sides XY or YZ.
Clonstruct an isosceles triangle with the
equal sides 9 cm long and the angle
between them 457
(b) Measure the third side.

4

7 (a)

To construct an angle of 60°

Given a straight line BO:

I z
1t L7

Fig. 15.20
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1o construct a point such that ABC = 60°,

(a) With centre B and any radius, draw an
are 1 cut AB ar X, Notiee in Fig. 153,21,
the arc 15 extended well above B

Fig. 15.91

{b) With centre X and the same radius, draw
an arc to cut the first arc &t A,

A

Fig, 15.29
(e) Join AR

Fig. 15.2%

3“;3{: = 60° Use a protractor 1o check that
ABC = 60%in Fig. 15.23 Notce that the points
A, B and X form an equilateral triangle.

To construct an angle of 30°

H® =} of 60°. To construct an angle of 30°,
first construct an angle of 60% and then bisect
it. This is shown in Fig. 15.24,

Fia 15.24

Use a protactor e check  the data in
Fig. 15.24

Exercise 1bd

Use ruler and compasses onfy in this exercisc.

1 Construct angles of 60°, 30°, 15°,

2 Construct angles of 120°, 1037 (105° =

90° + 159

3 Construet an equilateral triangle with sides

of length 7.2 cm.

4 (a) Draw a circle of radius 5 cm.

(b} Construct radii at 607 intervals in the
circle
(¢) Hence construct a regular hexagon.
{d) How long are the sides of the hexagon?
5 Construct a parallelogram with sides 6 cm
and 9 em, the angle between these sides
being 60°. Measure the diagonals.

6 (a) Construct a rhombus with sides 6 cm

such that one of its acute angles is 75°.
{b) Measure the diagonals of the rhombus.

7 (a) Construct ALMN  in which

LM = 105 mm, M = 60° and N = 907,
(b) Measure LN and MN.

B8 (a) Construct a kite ABCD in which
AB = 5 cm, AD =8 om and
A=0G=105.

{b) Measure the diagonal AC.

Exercise 15e (Further practice)

In this exercise draw a rough hgure first. This
will give vou an idea of the shape of the final
drawing. All constructon lines should be left
in your work.

1 (a) Construct an isosceles AABC so thai
AB=AC0, BC=75mm and the
length of the perpendicular from A o
BC: 15 60 mm,

(kb1 Measure AB.
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2 (a)

(b)

)

{cy
4 {(a}

ib)

| 6 (a)

(b)
(c)

e — .

Construct AABC with sides 7 cm,
Beom, 9 cm.

Draw the perpendicular bisectors of
all three sides. These should meet at
one point (.

With centre O and radius OA. draw a
cirele,

What is the radius of the cirele? Does
the circle alse pass through B and C?

) Draw a riangle PQR with sides

69 mm, 102 mm, 135 mm.

Use the method of question 2 to con-
struct the circle passing through P, Q
and R.

Measure the radius of the circle.
Construct 2/ with sides 6 em, 8 cm,
9 em,

Use ruler and compasses 1o find the
mid-point of each side.

Juin each vertex to the mid-point of

the opposite side. (These three lines

are called medians. |

1o the three medians meet at a point?
By careful measurement, find the
ratio in which this point divides the
length of each median.

Use the method of question 4 with a
tnangle of any size.

Do the three medians behave in the
same way as belore?
Construct AXYZ  in
XY =83cm, YZ=1l8cm
XYZ = a0°.

Construct M, the mid-point of XZ.
Measure YM.

which

and

7

10

11

12

(a)

Vb

(b}
{a)

(b}
(a)

(b}

Construct AABC with AB = 68 mm,
AC = 102 mm and B = 120°.
Construct the perpendicular bisectors
of AR and BD and let them meet at O.
Measure OA, OB, OC.

Construct AABC  in. which
AB =9 cm, BC = 12 em, ABC = 60",
Construct the bisector of A and let it
meet BC at D,

Measure DC.

Clonstruct a triangle ABC in which
AR = 99 mm. BC = |4 mm, CA =
126 mm.

Use ruler and compasses o hnd the
position of M, the mid-point of BC.
Through M, construct lines parallel to
AC, AB to mect AB, AC in H, K res-
pectively.

Measure HK.

Construct a parallelogram  ABCD
with BD = 104 mm, DC =48 mm
and BDC = 30°.

Measure AC.

Construct a trapezium PQRS in
which PQ is parallel to SR, PQ = 6 em,

PS=35 cm, SR = 1lcm and
05 = % em.
Measure QR.

The diagonals of a parallelogram bisect
each other. Construct a parallelogram
with one side 10 ¢m long, and diag-
onals 15 em and 10 em long. (Draw a
sketch first.)

Measure the side of the parallelogram
which is not given.




Chapter 16

Scale drawing (2)
Angles of elevation and depression

=i Horizontal and vertical Exercise 16a (Oral)
= Fig. 16.3 shows a corner of a student’s study.
Any surtace which is parallel to the surface of  Use the picture to answer the questions in this
the earth is said to be horizontal. For example,  exercise.
the surface of liquid in a container is always
o horizontal, even il the container is held at an
= angle as shown in Fig, 16.1.

1 Say whether the following are horizonal or

vertical, or neither.

{a) the table top

(b the door

{c) the pictures

id) the floor boards
(e} the back of the chair
(I} the table legs
{g) the ruler {on the table)
{h) the line where the walls meet
{i} the brush handle
(j) the top edge of the wall

The floor of a room is usually horizontal. Any 2 Name a further 5 things in Fig. 16.3 which

. line drawn on a horizontal surface will also be are (a) horizongal, (h) vertical, (¢} neither
horizental. Any line or surlace which is per- horizontal nor vertical.
pendicular to a horizontal surface is said to
be vertical. The walls of vour classroom are
vertical. The thread on a plumb-line hangs
vertically, A plumb-line is a mass which hangs
freely on a thread (Fig. 16.2).

Hh

lrrienmzal suelae

3+ Fig. 1.0

P

b7

=3
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Angle of elevation Angle of depression

In Fig. 16.4 (b) the boy B is looking at the top heirisaniat
of the tree T, To do this he has to raise his line
af sight through an anele ¢° [rom the horizon-
tal. The angle ¢” in Fig. 19.4 is called the angle
of elevation o 1" [rom B.

Fig. 16.5

In Fig. 16.5, the girl in the window at G is
looking down at her frignd at F. To do this she
has to lower her line of sight from the horizon-
tal through an angle °. The angle 4° in Fig.
16.5 is called the angle of depression of F
from (.

Iwamsemtal

Fig. 16.6

Fig. 16.6 shows that there is a connccts
between angles of elevation and depression.
The angle of elevation of the eart, G, [rom ¢
dog, D, is equal in size to the angle of depres
of D from . They are alternate angles.

by
l.&.i




Exercise 16b 4 (a) Measure the angle of elevaton of the

You will need a prowactor for this exercise, light bulb from student P in Fig. 16.9,
1 Assume that Figs 164, 1605 and 16.6 are all {h) Measure the angle of elevation of the
seale drawings, Measure the following: light bulb from student €J.
{a) the angle of clevation, ¢, in Fig. 164
(b) the angle of depression, 4°, in Fig. 16.5; @

{g) the angle of clevaton of C from D in
g, 16.6

{dd) the angle of depression of D from C in
Fig. 16.6.

2 {a) Measure the angle ol elevation of A

from C in Fig. 16.7.

{lt} Henee state the angle of depression of C
rom A.

P

T

arvrafl

g = Fig. I6.9
: Fig. 16.7 , - |
5 In Fig. 16.10, measure the angle ol de-

pression of the coin from the man.

F
3 (a) Measure the angle of depression ol man
B from man A in Fig. 168, :
(k) Hence state the angle of elevation of A
from B.
(§

Fig. 16.10

Measuring angles of elevation and

on depression

2 Angles of elevation and depression can be
P measured with a simple instrument called a
S3T1

clinometer. Fig. 16.11 overleat shows a
clinometer made from a blackboard protractor,
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bl

b

Fig. 16.11 ‘(

A plumb-line is hung from the centre of the
protractor at A, The observer sights an nhfeci
along the line BAC. The angle of elevation, &,
is the cmqle between AO and the plumb- line.
The size of ¢® can be read from the scale. Notice
that ¢ increases [rom 0F at O w 50° at B, If a
blackboard protractor is used it may be helplul
if the angle markings are changed.

—— ’“1

ii‘*‘

Fig. 16.12 shows how a clinometer is used to
find the angle of clevaton of the top of a tree.
An observer uses the clinometer and a recorder
takes down the reading of 2.

Example 1

Trwo girly use a clinometer to fmd the angle of elevation
of the top of a tree as i Fig. 16,12, They also measure
the distance of the tree from the observer and the leight
of the abserver’s epe above the ground. Their resulis
are shoten in the sketch in Fig. 615

,,"'J l:i'E.c
!_.-f
Suye ‘i[fﬂ'. n
1,k
= 12 m |
Fig. I6.13

{Vse the data of the sketch to make an accurate drawving.
Henee find the height af the tree.

Fig. 16.14 is a scale drawing using a scale | cm
to 2m. In Fig. 16,14, HT represents the full
height of the tree.

E
I m L

[t H
Fig. 16.14

HT = 3,95 cm
Height of tree = 395 X 2m
= 7.9 m.
There are likely o be small errors in measire-
ments and drawings. [t is more sensible 1o say

o
12 kel e
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that the height of the tree is about 8 m 1o the
nearcst metre,

Notice that EG is the height of the observer’'s 4
¢yve above the ground. Another way to find the
height of the tree 15 to construet triangle TEB.
The length BT can be found. The height of the
tree will be BT + EG.

Find the height of the water-tower to the
nearest § m.

Fig. 16.18

Exercise 16¢
You will need a clinometer and a tape measure
for this exercise. A clinometer can be made from
a blackboard protractor.

Use the method of Example 1 w find the
heights of some objects in your school.

Exercise 16d

You need a protractor, set square and a ruler.
All questions can be answered by making a
scale drawing, Choose a suitable scale in each
case.

1 8
_.-’f
_;"f
-
1‘_,-'
v
.f"if;f" >
lHim
Fig. {6,135
Find the height of the flagpole to the near- 10
est & m.
2 ﬂﬁ:
a3 l\’/ .‘--|
¥
&
’
&
i
& e
o
& [
- 1
4 il i
Fip, 16,16

Find the height of the roof R above the
ground to the nearest metre.

Find the width of the river to the nearest
e,

The angle of elevation of the top of a tower
from a point 42 m away from its hase is 36°
Find the height of the tower,

From the top of a building 5 m high, the
angle of depression of a car is 55°. Find its
distance from the oot of the building.
The angle of elevation of the sun is 457, A
trée has a shadow 12 m long. Find the
height of the tree. '

The angle of elevation of the sun is 27°, A
man is |80 cm tall. How long iz his
shadow? Give your answer o the nearest
10 em.

The angle of elevation ot the top of a radio
mast from a peint 33 m from its base on
level ground is 61°. Find the height of the
mast to the nearest 5 m.

Fig. 16.19 shows the angles of elevation of
an aircraft from two points 1 100 m apart,

| ¥

Find the height of the aircralt above the

3 “
T ‘i- -
et g ’ \
— >~ i) i)
I ~ ’ i = .
| N = (YR =
§<< N Fig. 16.19
>< A
|

Fig. 16.17

ground to the nearest 100 m.
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Revision exercises and tests

Chapters 9-16

Revision exercise 5 (Chapters 9, 13)

1 Theresa has 350. She buys x blouses and
v skirts. A blouse cosis $9 and a skirt costs
$13. If she gets change, write down an
inequality in x and

2 On a cartesian plane skerch the region
which represents the following set of points.
(a) i) :x <7} ib) {xmy):p=—1}
(e) {{xs) x> — 2} r"l{ %y sy =0}

3 Find the range of values of ¥ for which
fa) x— 32
(b 2 — x:=>73
(g) 2% — 2 ‘;—“

. O
CHES &
4 Factorise the following.
(2] B¢ — 27 (b} 3r — 8nt
{c] 42¢° — 28xy (d) 42a7h — 5lab”

5 Factorise the following by grouping in pairs.
(a) an-f—am—&m— Sn
(b} a* — 7a + S5a— 21
(e) 3xy — bxz — day + 104z

6 Ineach of the [ollowing, re-group the given
terms then (actorise. '

(a) 3ay — 2bx + 2xy — 3ab
(WY dr+rn—dt — 1

J' I = 37" + 37 X 63 use factorisation to
find the value of n

8 Use number lines to draw graphs of the
solutions of the following.
fa) x—2=0 (hy 2+ > =13

9 Find the solution sets of the bllowing, given
that x 1% an mteger.

(i} 5 —x=7 (b) 3 — Jx= 050
: . 0 =2
() 2x+:!}5 Edex-l_ e 8

3

10 A rectangle is of length x cm and breadth
Sem, Its perimeter is pom  where
14 = p =< 32 Find the corresponding range
of values of x.
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Revision test 5 {Chapters 9, 13)

1 If xis an integer, what is the highest value
of ¥ in the range — 63 < x < 2§?
A3 B2 €1 D—6 E=7%7

2 A boy has more than $9. He spends $3 and
has $m left. Whicl one of the Tollowing i
the correct inequality in m?
Am>5H Bm<i Cm>46
Nm=l12 Em>12

3 14 = 25 — 3y, what is the lowest possible
value of p?
A3 B 4 €6 | B £ &

4 Which of the lines in Fig. RI6 has the

cuation 3 = — 27
i T [ E
'y i
r] .
—0 ¥ :-
4 B
Fia. Ri6

5 The highest common factor of 10474 and
Bab is
A8 B2 Cie Dla E{
6 If x € {integers), lind the solution sets of
the following.
(a) x—7 <=4 (b)3-—2x=<15

() =X 3 (d) 19— 10r>1 —4x

7 nis anintcger. 5 times o s subtracted rom
38. The result is less than 20.
{a) Make an inequality in n
(h) Find the four lowest values of

B Factorise the following.

{h) Bm + Amn

(d) 35p% — 14pg”

(a} 7x—28
{¢) 27ab + 364°



9 Factorise the following, simplifying where
possible.
(&) 3a* + all¢ + B
() (Bx—=2¢lla—4) — (2x — ) {a — &)
le) pg — pr + By — Br
(d} Sx + by + 5 + ke

10 {a) Factorise 7~ + 2arh, ih] Henee find the
value of the expression whenm =%, r= ¢
and h = 3.

Revision exercise 6 (Chapters 10, 12)
1L A flag on a public building is 4 m long by
2.4 m broad. A small similar flag is 36 em
long. How broad is the small flag?
2 In Fig. R17 AABC is similar o APQR.
From the data in the figure, caleulate the
length of {a) OR, (b) PR.

A Sy

B

Fig, R17

3 With the data as given in Fig. R18 caleulate
the length o YZ.

B

4 The adjacent sides of a parallelogram are
in the ratio 2:5. A similar parallelogram
has one side of length 10 cin. Find two
possible values for the length of 1ts adjacent
side.

5 In Fig. R1%9, A APQ is an enlargement of
HNAXRY.

e

A

W |5

Fio. RI9

{a) What is the scale factor of the enlarge-
ment?
(b} Calculate the length of PO
6 Copy patterns (a) and (b) of Fig. R20 on
to graph paper. Extend each pattern by
repeating the sequence of basic shapes.

| | | | i

fal )
Fig. R0
In Fig; R21, AB = AC and AM bhisects

BAC. Use Fig. R21 (o answer questions 7, 8
and 9.

129




7 In Fig. R21,
{a) name the [riangft‘ which is congruent
to AACG;
(b)) state the condition of congruency;
{e) identify two other pairs of vongruent
triangles. .
8 InFig. R21,ifBAC = 38° and MRBG = 38°,
calculate (a) ABC, (b) MGB, (¢) AGC.
9 In Fig. R21,if BAC = 42° and MB = MG,
calculate ACG,

10 ABCD i3 a parallelogram. CX is drawn
parallel to diagonal DB to meet AB pro-
duced at X. Prove that B is the mid-point
ol AN

Revision test 6 (Chapters 10, 12)

1 Tweo similar triangles are such that AD
and CB in the first correspond to RT and
ST in the second. Which of the following
angles is the same size as ABC?

A RST B TSR C SRT
D TRS E RTS
2 Given Fig. R22, find the length of X(Q.
H.

e

by 0 e £
i1
Fig. RZ2
A bom B 7em C 1l em
D 15 em E 1Bcm

3 With the dara in Fig. R23, calculate Y.

+em

Fip. RS
A Gem B 8cm C 10em
D 12 em E 16 ¢m

130

Fig. Rz5 B°

4 A line 12 cm long is enlarged by a scale
factor of —% What is the length of the
cularged line?

A 4em B 8oem C9¢m
1} 16 em L 20 em
5 KLMN is a quadrlateral such that

KiM = KNM = 890° and KN = LM,
Which one of the following angles must be
equal to LKM?

A KML B KNIN  C KNL
D MRN  E MLN
6 In Fig. R24 name the triangle which is
simitar to AOAB, If OA=3cm,
OX = 7.5 cm and AB = 4 cm, calculate
xXY. i
x 0 i
[ \

Fig. R24 X

7 POR is an equilateral triangle. X is a point
on QR such that PXR = 109°, What is the
size of XPR?

8 In puadrilateral WXYZ, ¥Z hisccrs
WXY and WZY. Prove that XWY = XYZ.

9 In Fig. R25, AABC is equilateral and D
and E lic on AC such that ADB = 97° and
CBE = 23°.

Provve that ADBE is isosceles.




10 If in Fig. R25 above, AABC is equilateral,
D and E lie on AC bUC]'I that ADBE is
isosceles and ADB = x° express DBE in
terms of 3.

Revision exercise 7 (Chapters 11, 14)

1 A client borrowed $125 at simple interest.
Alter 8 months she paid back $130 as
repayment of her debt plos interest on it
Calculate the percentage rate of interest
per annum.

2 A car cost $7 600. A 9% discount is given
for paying in cash. The car can also be
hought by paving 24 monthly instalments
ol $364. Find the cost of the car {a) when
cash is paid, (b} when it is paid for by in-
stalments. (c) Find the difference between
paving in cash and paying by instalments.

Use the fullowing data in questions 3, 4, 5,
Table R6 shows the distribution of ages ::ri
group of police cadets.

Table R6
ages in years |21 | 22| 23 | 24
frequency | 5110 6| 9

3 Which age is the mode of the above data?
4 (a} How many cadets were in the group?
{b) Find the median age of the cadets.

5 Calculate the mean age of the caders.

6 Draw a har chart of the data in Table R6.

7 The mean of eight numbers is 9. The mean
of seven of the numbers is 10, What is the
vighth numhber?

8 In a est the marks of four boys were 23,
18, 24, 27 and the marks of three girls were
21, 16, 29. Find the mean mark of (a) the
boys, (b} the girls, (¢) all seven students.

9 A bookseller sells $4 812 worth of books in
a month. His commission is 4c in the §.
How much money does he get?

10 The midday temperatures for a week in a
town were 27, 28, 29, 33, 28, 24, 26°C.
{a) What is the modal te mperature?
(b} What is the median temperature?
(e) Calcolate the mean témperature,
(d) What is the greatest deviation from
the mean (i) above; {11} below?

Revision test 7 (Chapters 11, 14)

1 The selling price of a chair is $53,10 when
a sales tax of 20% is included. Whatis the
actual sales tax on the chair?

A $4.38 B $3,31 C $6,93
D $8,85 E&10,62

2 After five games a foothall team’s goal
average is 2,8. Alter one more game the
goal average is 3. The number of goals
scored in the 6th game was
A3 B 4 25 D& E 7

Use the following set L:f numbfr» m qumiuns

3, 4and 5. 22 2: 5.5 8 9; 19

3 The mode of the 3hu~.{ get of numbfrs is
A2 B3 C35 D & F 9

4 The median of the above set of numbers is
A2 B3 C35 D& E 9

5 The mean of the above set of numbers is
A2 B 3 €5 D6  E9

6 The hire purchase price of 4 motor bike is
$2 040. 124% is paid as a deposit. The re-
mainder is spread over 12 equal monthly
instalments,

{a) Caleulate the amount of the deposit.

(b) Calculate the remainder 1o he paid.

{c} Find the amount of each monthly
instalment to the nearest cent,
7 A dealer sells a gold ring for $194,40 and
makes a profit of 8%. Find the selling
price il the dealer is to make a profit of
17%.
8 During a week, the midday temperatures
measured in a school were 28, 29 29, 353,
28, 24, 25°C. Calculate the mean midday
temperature.
9 The ages of 14 secondary school students
in years and mﬂnths are: 15.5; 15.10; 15.5:
14.5; 14.7; w1510 14.9: 15:2; 13011:
15.1; 16.1; 1.'::.:) 1411
(#) Find the average of the highest and
lowest ages and use this as an assumed
mean to find the mean age of all the
students.

{b) What is the greatest deviation from the
mean (i) above, (i} below?

10 After 12 games a basketball player had a
points average of 18,5, How many points
must he score in the next game to raise his
average to 2
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Revision exercise 8 (Chapters 15, 16)

1 Using ruler and compasses only, construct
anegles of (a) 457, (h) 60%, (e) | 50, () 75°
Note: 150° = 180° — 3(°, 75° = 45° + 3(°
Draw any quadrilateral so that its 4 sides
are ol different lengths. Use ruler and com-
passes to find the mid-point of cach side.
Join the mid-points to form a new guadri-
lateral, What kind of quadnlateral is it?
{a) Construct AXYZ such that Y = 9F,
NY = 8emand Y7 = Do
(b} Measure the length of the hypotenuse
X7Z.
() Check your result by ealeulation.
Construct a rhombus such that its angles
are 60°, 120°, 607, 120° and the longer of its

diagonals is 12 em. Measure the length of

the shorter diagonal.

Hint: make a skewch first.

Draw a cirele of radius 7 em. Construct &
chord AB such that AB = 10 em. Construet
a chord BQ such that ABC = 9(F. Join
AC, What kind of chord 15 AC? Check your
answer by measuring AC.

6 (a) Mauake a scale drawing of the informa-

tion in Fig. R26.

Fig. RI6

(b} Henee find the height of the flag pole

9

1)

An aeroplane, flying at 5 000 m, begins to
descend to an airport when- it is 25 km
away horizontally. By scale drawing, find
the anele ol depression of the dirport from
the acroplanc when it begins its descent.

When the elevation of the sun is 33 a
man higsa shadow 2.5 m long, Make a scale
drawing and hence find the height of the
mian W the nearest b cm.

Revision test 8 (Chapters 15, 16)

Fig. R27 shows a night square-based pyra-
mid resting so that its base is horizontal.

Fig. #27

Which of the points A, B, C, T}, E, s veri-
cally below V!

In Fig. R27 if the angle of elevation of V
Fom A is 30° what is the angle of de-
pression o D) [rom V?
A 367 B 45° &
E impossible to say
Which one of the [pllowing angles can be
constructed  using ruler and compasses

52° 1 607

to the nearest 0,1 m. only?
7 From the top ol a tower 14 m high, the A 1157 B 1257 G 1357
angle ol depression of a woman s 32° D 145" I 1557

Make ascale drawing and hind the distance
of the woman from the foot of the tower to
the nearest #m.

A radio acrial 16 m long is tightly stretehied
between a poleand o tree. I the aerial is
inclined at 30° o the horizonml, moke o
svale drawing to find the honzontal dis-
tange between the pole and the tree.

Acvertical lence post has ashadow 1T m loang
when the anele of elevation of the sun is
453, The height of the lence post is
AD5Sm B 07 m G olm
D14m E 2m

The angle ol elevation of P from €Q is 637
The angle of depression of Q from Pis
A7 B G C 11T D153 E 2437

( 1532
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Draw a line AB & em long. Construct the
perpendicular bisector of AR, Hence con-

strct an isoseeles rangle ACE such (hat

CA = CB = 8 cm. Measure C.
Construct AABC such that BC = 6.5 em,
B = 45" and BA = 7.5 em. Meusure AC,
The angle of elevation of the top of a tower
from a point 23 m [rom its base on level
eround is 307 Make a scale drawing o
lind the height of the tower o the nearest
metre.

A road slopes umiformly downwards
an angle of 127 to the horizontal. A ball
rolls down the road for 130 m. Make an
aceurate drawing to find how lar vertically
the ball drops.

From the top of'a tree, the angle of depres-
sion of & stome on horizontal groond s 55°
I the stone is 8 m from the foot of the tree,
find, by scale drawing, the height of the wee.

General revision test B {Chapters 9-16)

1
2

Themean of 3;:5; 4 8;6; +: 6; 2: 3: 6 is
A4S B47 €53 D6 E 10
Aovar dealer gains 5600 on a sale which is
equivalent toa profit of 8% What was the
cost price?

A 58 100 B %7 500
I3 §75 E $48
Two angles of a triangle are x° and
{x = 90)°. In terms of 5, the third angle of
the triangle is
A (2% — a0y
C {20 + 80)°
E (270 + 2¢)°
Which of the fllowing are lactors of
Ga” — Qab — Sub + b2

Li3a—d) 11 (2a<+6) III (22 — )

A Tianly B T and Il only

C Tand IIT only D I and 111 only

E all of them

The average mass of 6 peopleis 38 ke, 1T
the lightest person has a body mass of
43 ke whatt i the average mass of the other
5 people?
A 58 ke
D 64 ke

L %4 800

B (90 — 2x°
D (270 — 2x)°

B 34 ke G
E 68 ke

bl ke

6 Iu Fig. R28 calculate the length of BX.

Fig. R28

Jem

14 fiem (4 MR Y

A L5 em B Bem
D 13 em E 18 cm

C 108 cm

Fig. R24 shows a cuboid resting so that the
base shown shaded is horizontal. Use Fig. R29

Lo answer questions 7 and 8.
G

Fig. 29

7

10

¥

1} B

All except one of the points A, B, G, D, E
lie in the same vertical plane. Which one is
the exception’? _
II'the angle of elevation of A from ) is 40°,
what is the angle of elevation of A from H?
A200 B 407 G 45° D a0®
IE More information is needed

The range of values of ¢ lor which
11 —2a=11s

Aa=3h Baz-—-53 (Ca=5

I} a=h Ea=s-—5

The mean of three numbers is 6 The
mude of the numbers is 7. The lowest of
the three numbers s

A2 B 3 4 6 E 7
A salesman gets a commission of B3% of
the value of the things he sclls, Find his
commission for selling 2 guitars ar $118
each, b tennis rackets at $33 cach and 14
books ar $8.30 cach.
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i 12 From a point on level ground 60 m away, {a) Useascaleof ] em to | m to draw an
the angle of elevation of the top of a tree is accurate scale drawing of the bridge.
243° Caleulate the height of the tree to the (b} Find the length of the support AM.,
TMEArest metre. 18 Find the solution scis for the following

13 Use number lines to draw graphs of the “inequalitics, given that x is an integer.
solutions of the following. (a) 2+ 4>7 (b} 30 —5x <2x+9
(a) x+ 24 >0 (b) 9= 1 — 2%

14 Factorise the following, simplifving brackets 3 F .8 ¥ 13
where necessary. et \€} 5% T § =375 (d} = Rtk
(a) 32x — 8" (b) 5a” + a(2b — 3a) jg Using ruler and compasses only, construct
(¢) ¥+ 5x — 9x — 45 APOR such that PQ = 8.4 em, Q = 607
(d), Gux = 24y + 4ay — 943 and OR = 4,2 cm. Measure P and find the

15 A small factory employs 10 workers, 2 length of PR.
supervisors and | manager. The workers 9 Fig. F31 shows notes that a secondary
get $35 per week, the supervisors get $5 school student made of a survey she did of

per week and the manager gets $86 per
week. (a) Calculate the mean weekly wage
at the factory. (b) Compare this result
with the modal wage. Which average is
most representative of the weekly wages?
16 A cuboid is 12 em long, 9 cm wide and
5 em high. Calculate the width and height -
of a similar cuboid of length 15 cm. 3 R
17 Fig. R30 is a sketch of a simple bridge. /"y i
M is the mid-point of the bridee. —

a e,

1im

| P "l _
| 7//7/// 55 7 T Fig. R31
/Ef}#}%/\@//v Make a scale drawing of Fig. R3] and
A &

hence find the height ol the tree to the
Fig. R30 nearcst 4 merre
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Chapter 17

Everyday arithmetic (3)

Money transactions

Budgeting

In daily life it is important to keep accurate
accounts of income and expenditure This is
true whether at a personal, business, cooper-
ative or state level. Accurate accounts enable
individuals, groups and countries to plan their
spending. The planning of expenditure is
called budgeting.

Table 17.1

Budgeting is greatly assisted by kecping
cash accounts of wransactions. All businesses
and cooperatives are required by law to keep
cash accounts which show income and ex-
penditure. Such accounts show the cash which
comes in and the cash which is paid out
Table 17.1 is a typical cash account showing
one month’s trading figures lor a small
coaperative,

Eastside Coop Trading: Accounts for May 1990

CASH RECEIVED CASH SPENT
Date Details $ Date - Details $

01/05/91 Brought Fward 998,68 [02/05/01 Stock purchase 500,00
05/05/91 Weekly sales 173,536 | |N4/05/491 Transport 2480
12/05/91 Wecekly sales 24548 | | 04/05/9] Wages &0.00
TE}J’UE.-’HI Weekly sales 107,70 | |D6/05/41 Reﬁaim 77,95
26/05/49] Weekly sales 148,30 | |11/05/9] Wages 60,00
B 18/05/91 Wages 60,00
25/05/91 Wages &0.00
B 31/05/91 Rent 50,00
31/05/491 Balance ¢ff 775.97
167372 1673,72

(1A | Brought Fward 71597
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Notice the following:

1 The cash account 8 in
received  (income}  on the leli,
(& :-.pcndlture] on the riglht.

2 The total in the lefi-hand side gives the wial
cash received.

§ The total in the rght-hand side must
balance the total in the lefi-hand side. To
do this, {a) the actual expenditure 15 added,
(b) the resulting sub-total is subtracted
irom the total cash received to.give a balance
off (carried forward). In this case:

(a) $(500,00 + 29.80 + G000 + 77.95
+ GO0 4+ 60,00 + 60,00 + 50,00}
= §BO7.75

(b) $1 673,72 — $897,75 = $775.97

4 The balance is brought forward as cash re-
ceived into the cash account for the next
period,

two  parts; cash
caft ifent

Example 1
Using Table 17.1, calenlate Eastside Coop Trading's
profit or logs for the monthe of May 1990,

Profit = balance carried forward at end of May
— cash brought forward at start of May
= $775,87 — $998.,68
= — §222.71

The profit is a negative amount. Thus

Eastside Coop Trading made a loss of $222,71

in May 1990,

(This loss was caused b\ the cost of stock

purchase and repairs, not by fixed costs such

as wages and rent.)

Exercise 17a
1 Reler to Talile 17.1.
{a) Find the wtal income from sales duning
May.
(b} Find the total amount ol fixed costs
(Lo, wages and Tent).
(¢} Find the difference between sales and
ined costs for the month.
2 Refer to Table 17.1.
By 30 June, Fastside Coop Trading's sales
totalled=$704.30 for the month. Against
this there were only fixed costs of 4 weeks”
wares and rent (as in Mn}r},i Prepare a

cash account for the cooperative for june
1990. Hence (a) state the balamce in hand
at the end of June, (b) hind the profit or
Ioss made in June: '

% The following account gives the cash re-
ceived and spent by a community school
for the month of October.

The school started the month with
%1 15960 brought forward [rom
September. On 3 October  parents
donated $2 025 wwards the cost of a
new laboratory. On 15 October students
raised $431,80 from a sponsored walk.
On 18 Ocrober ticket sales from a school
concert amounted o $350,20 and on the
same day an ex-student left $3 000 1o
the school in his will.

On 3 October the school settled bills
of $701,80 and $954 lor statiencry and
textbooks respectively, On 14 October
work began on the laboratory. This in-
volved the purchase of building materials
totalling $3 640 and an advance (o the
loeal building cooperative ol B2 200, On
30 October the school setded an clee-
tricity hill of $651.60.

Make up a cash account tur the school for

the mionth of October. Henee hnd the

balanee in.hand at the end of the month
Table 17.2 on the facing page is a simplif
version of the Centeal Government’s Budg
Aecount during the late [980s.

Use Table 17.2 to answer questions 4-12.
4 How much money was obtained
miscellaneous sources in [986/877
5 In which year did investmentls prow
%321 million?

6 Which item always provides the gre
spurce of revenue?

7 Which item caused the greatest sou
expenditure in (a) |985/86, (b) 19878

8 lsit true to'say that expenditure on
& Services has nearly doubled du
four years?

9 Whal was the twal expenditure on
expenses during the lour year pers




Table 17.2

Central Government Budget Account, 198589

1985/86 1986/87 | 198788 | 198859
Rﬂ#’El:-IHE {Income) % million
Taxes ] 2248 267 | 31w 3577
Investments 1I5 139 321 191
' International aid - 100 e 124 1)
Miscellancous 157 77| 231 284
' Total Revenue 2 620 3055 3785 4212
| Expenditure $ miltion |
Goods & Services I 392 | 758 2327 2614 |
Government grants ' 1 534 1758 | 1611 1 880
| Capital expenses 200 307 357 521
Total expenditure 3126 3 823 | 4295 5015

10 Is it crue 1o say that income from inter-
tational aid constitutes between 5% and
4% of the total revenue?

11 In 1988/89, what percentage of the total
revenue was obtained from taxes? (Answer
to nearest whole percent. )

12 Budget deficit is the amount by which
cxpenditure exceeds revenue. Thus the
budger deficit for 1985/86 was $3 126
million — $2 G20 million = %306 million,
Find out which vear had (1) the greatest
(b} the smallegt budgrer deficit.
|."|'|’."I'.-" Li b= cpuite compmen e auvermments b bave Jades
deficite. The money: eegquired o make ap the deficit |2

wsnally brrrowed from meernaiionsl agencies suel as The
Waorld Hauk, |

Bank statements

Fig. 171 {page 138) shows & tvpical page from
a bunk starement of money  paid into and
taken our of 2 current aceount.

Note the following:

1 Payments are made from the aceount.
Heceipts are paid inte the account

2 Fach transaction is recorded on the day
that it reaches the bank. Thus the final
column gives the balanee ol actount on any
given day.

3 Banks give varving amounts of detail. The
bank in Fig. 17.1 overleal gives the cheque
number, where appropriate.

The presentation of bank statements varies.

Fig. 17.2 overleal shows a page from a building

society suvings aceount book.

Note the following:

1 “Investment’ is money deposited into the
ACCOUTT,

2 "Withdrawal® s money taken out of the
aceount.

3 Sinee this s a savings account, interest is
added from time to tme. This is done auto-
matically by the bank.
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ZZZZ BANK PTY LTD STATEMENT OF ACCOUNT
CURRENT ACCOUNT NO: 60514912
DETAILS PAYMENTS RECEIPTS DATE BALANCE
1881
BALANCE FORWARD 1 SER 125 6T
GH 100547 47,28 1 SEF 18,348
CASH 30,00 1 SEE 48, 38
COUNTER TREDIT 82,50 g SEP 130,88
CH 1005449 2,30 1A GEF 128, 38
CASH 40,00 1% SEF Hi, 38
CR 100544 13,28 20 SEF 15,0%
CH 100550 4,00 25 SEPR Ti,09
CASH 30,00 2& SEP 41,08
STO -BECC A5 B 28 SEP 4, 7L DR
COUNTER: CTREDIT 20%,02 30 BEF 204, 31

Abbreviations CH Cheque STO Standing Order DR Overdrawn Balance

Fig. i7.1

Account No: Ch3037564Mac ]

CASTLE BUILDING SOCIETY
Date Details Investment Withdrawal Balance
a JUL 80 BT FORWARD gu7l,95
29 OCTF 9D CHERUR 17,4 28g5,38
19 BES 90 CHEQUE 94,70 HOD, B4
31 DEC 50 IKTEREST 31, 61 g32,28
13 JAN 91 CHEGUE 118,87 ahZ, 26
11 FER- 9] CHEGUE 50,00 1 002, 26
28 JUN. 9] CHEQUE 32,13 1 34,499
30 JUN &1 INTEREST 51,03 1 D86, 02
TEERE] CHEQUE 365,18 1 451,18
12 BEP 91 CHEQUE T, 87 1 458, 84
20 DoTen] CAasH 100,00 1 358,58
21 BET 91 CHEQUE 12,87 1 346,12
30 wMOy 81 CHEQUE 20,12 1 386,24
6 TR 51 CASH 150,60 1 215,24
31 DEC %1. | INTEREST o, 84 | 1 £85,08
] i
Fig. 17.7 2 On what date was the account credited
Exercise 17b with $82,507
Refer o Fig, 171 above when answering 3 How much money was taken out of the
questinns | -6, ' account a5 cach during September?
1 How much money was Cheque No 100549 4 How muoch monev was taken out of b

[or?
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5 Explain the entrv which

“$.71pR"

6 (a) Add together the wo ‘Recripis™ and
the inidal balance brought forward.

(b} Find the sum of all the amounts in the
‘Pavmernts’ columin.

(e} Subtract your result in part (h) {from
vour result in part (a). What do Vou
notice?

Refer 1o Fig, 17.9 on page 138 when answering
Quesiiony 7- 12,
7 What was the biggest cheque and an
which date was it invested?
8 What was the biggest cash withdrawal
and when was it withdrawn?
9 Interest is added to the savings  at
6-monthly intervals, on which dates?
10 How much money was withdrawn during
ctober 19917
11 What was the wal amount of interest paid
into the account during (he period 8 July

1990 10 31 December [99]2

12 By how much did the balance of the ac-

count increase during 1992

i given  as

Foreign exchange (‘forex’)

When money is moved from one country to
another, it is necessary o exchange the cur-
rency of the first country for that of the second.
The various currencies of the world are linked
together in agreed ratios or foreign exchange
rates. This makes it possible 1o ransfer money
Between countries and to buy goods which are
available only in other countries. Foreign
exchange is often abbreviated 10 ‘fores’.
Table 17.3 gives the ey rrency units of some
countries and some example forex rates for
£%1 (Zimbabwe dollar)

Exchange rates vary from day to day. You can
find a table of updated exchange rawes on
page 199, In the following examples and exer-
cise. unless other rates are given, values are
taken from Table 17.4.

T —

ﬂ

Table 17.3 Foreign Exchange Rates

| Country

Currency Unils to £51

Bestswana Pula (P Pl
Franee Frane, (1) F:3.20

Tialy Liru (¥} LR
Jupan Yen B0 ven
koenya Shilling (50| Shit i)
Miseainlngue Metical M WL 500, 10
Migreria M (8 =70
LAY Kand (R} R0

Uk Hound (15 L1350
LA Lhsflaar (53 B0
Huszig Rouble (R) R 46 |
West Gremany Dweuesich Mark (1300 [ TR
Famlzin Bowarha (K] | KO _J

Example 2

A Zimbabwoean visity her refative in Lotdon, (7K.

She changes Z$B00 1o

does she get?

Z31 = £E0,30
Z3800 = £0,30 x 800 = Lo40)

Example 3

foundy (L), Howe many pounds

A traveller arrives. tn Zimbabuwe Sram Ttaly with g
U million lira note. How much is this in dollars?

(80 lirn = Z§|

!

I lirn=7%——

e e I
L million Hra = 1 000 000 Z$EB{I

Note  that

money

6al

=Z31 470,59 (16 2 dip.)

rounded 1o 2 decimal places.

Example 4

How many francy

Kt el ?

Fromr T'able

1y

K5,40 = F3,20 (both = 781

swcs,  =tEon
K1.00=7F 10

o N

G0
K1 000 = F 220 » 1000

3,
= F54

H)
3

calculations

should  he

(France) are eguivalent to | 000

(to the nearest franc)
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Notice that Examples 2,5 and 4 are all solved
using 4 unitary method. In Examples 2, 8 and
4 and in Exercise 17c which [ollows, the
svmhol 2% 15 used 1o denote the Zimbabwe
dollar, This is e distinguish 1t from the 1S
doilar (US%):

Exercise 17c

|

144

Exchange ZR20 into the following cur-
rencies.

[0} Pila thy Rands {c} Metical
{dl Yen () Pounds {f) US dollars
Exchange the following amounts into Z%.
fa) Med 250 (L) DM7Z56 (e) 17000 L
(d) 148 (o) £24 () LI8S200

Find, to the nearest cent. the /4% value

ol ET.

What, to the nearest cent, is the Z% value
of Shil?

How many Deutsch marks are cqguivalent
w | 000 naira?

How many pula ean be bought with
3 OO0 ven?

How niany RKenyan shillings can an
lialian tourist buy with | million hira?

8

10

A British tourist leaves the UK for a
holiday in Zimbabwe. She tiakes traveller's
chegues worth £900 with her which she
cashes into 7Z%. Altogether she spends
252 466 in Zimbabwe, How much money
has she teft (a) o £%, (h) in L7
How much does the Z$ value of a USS100
note rise or fall, 1l the exchange rate
changes from USS1.30 w USS1.28 w the
7Z%? (Answer Lo nearest Zimbabwe cent,)
Banks normally operate feo [ores rales:
| a buying rale, for customers who wish
to buy foreign currency from the hank;
2 a welling rote, for customers who wish
to scll foreizn currency to the bank.
Buving and selling rates are regularly
published in the newspapers. One day the
buyving and selling rates lor Swedish kroner
are respectively Krd 10 and K315 o the
2% In the murning a Swedish wraveller
sélls Kl 000 to the bank. Later that dav a
businessman buys Krl 000 rom the hank.
{a) How many Z5% does the Swedish
traveller gt
{b) How many Z% does the businessman

Py ?
{c} What is the hank’s profit on the
ransaction?
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Chapter 18

Further mensuration (1)
Trapezium, everyday problems

Ared of basic shapes (revision)

The formulae for the arcas of some basic shapes
are given in Fig: 18.1. These were previously
lound in Book 1,

rew bl

Jadraulleleagt o

drig = 138

i = b
Gm
frem
inrle bRl
im
Fig, 18:5
3 Caleulate the areas of the shapes in
; Fig. 18.4.
1) (s
arew =4 o & i =y

A il

Fig. .0

Exercise 18a (Revision)

In this exercise, use the value 3 for 7 unless
wokd aitherwise.

1 Cadeulate the areas of the shapes in L T
Fig, 18.2.

2 Caleulate the arcas of the parallelograms
in Fie: 184,

A m
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4 Calculate the shaded areas in Fig. 18.5.

lse the value 3.1 for 7, All dimensions are
in cm.

il

L

ng_ 5.5 :"'— A -‘

5 A wooden door is 2.1 m high and 0,8 m
wide. Find {a) the area of the door, (b) the
cost of the door il the wood costs $15
per m*

6 A ;m.y in a4 photograph album measures
30 cm by 20 em. It contains six square
photos each of side 6 em. Calculate the

area of the page which is nof covered by the -

photos.

7 The seconds hand on a watch is 14 mm
long. What area does it sweep through in
30 seconds?

-8 A goat is tied by a rope 24 m long to a peg
in the gmum] The goat cats 1 m” of grass
in 28 min. How long will it take to cat all
that it can reach?

9 A gold dise 10 em in diameter costs $33.
What is the cost per m™?

10 Discs of diameter 6 cm are cut [rom a sheet
130 em long and 70 cm wide as shown in
Fig. 18.6.

Fig. 186
142

(a) How many discs can be cut in this
way?
(b} What area ol the sheet is  wasted?

Area of a trapezium

In Fig. 187, ABCD is a trapezium with
AB || DC.

Fig. 18.7

Let the lengths of AB and DC be wand b respec-
tively. Let their perpendicular distance apart
be £ Join AC.
Area of ABCD
= area of AABC +
= tal + 6k
= thia + b) or tla + &)k
The area of a trapezium is the product of the
average length of its parallel sides and the per-
pendicular distance between them,

arcaof HACD

Example 1
Find the area of the trapezium i Fig. 10

[ Ten

Fig. 18.8 R

In Fig. 18.8, SP|[RQ.
Area of Pﬁ]“.qr = ?” } + |l‘| b ? m-

Example 2
If the area of the trapezium in Fig. 18.9 is 40 cm,
fimd the value of x.




WET

Bem

Fig. 18.9
Area of trapezium= §(2 + 8) X 6 cm”
= 3{x+ &) em?®
Thus, 3(x+ 8)= 40
¥+ 3 =401 = 3= 1354
x=13 — 8= 54
Exercise 18b

All dimensions are in em,

I i1s)

2 In cach of the trapeziums in Fig. 18,11, find
the value of .

lal i)
b

dom

ared = 1 oo

Fig. 18.11

ey = 444 m?

1 Find the areas of the trapeziums in Fig. 18,10,

Everyday problems with area

Tiles are often used 10 cover the floor of a rOGnT.
The number of tiles needed can be calenlated
from the dimensions of the room. There 1%
usually some wastage since tiles are sold in
whole numbers:

Example 3
Sguare tiles, 30 em % 30 o, are wsed fo ocover a

Moor. How many tiles are needed for Hoor 4.4 m
long and 3.8 m wide?

Length of room =44 m = 440 cm
Number of tiles = % = 14§

Thus 15 tiles are needed along cach length of
the room. {The last tile will he cut,)

Width of room =38 m = 380 cm

Number of tiles =22 — 93

Thus 13 tiles are needed across cach width of
the room,

Total number of tiles needed = 15 x 13

= 163

Exercise 18¢

1 How many tiles, cach 30 em by 30 em, will
be needed for loors with the lollowing
dimensions?

() 6mby42m (b) $6m by 3m

{c) 5mbv42m (d) 9m bv 6.2 m
(e) I0mbe84m (f) 5.2mby 4,1 m
(g} 2.9m by 34 m (h) 5,83 m bv 344 m

2 Square polystyrene tiles, 50 em by 50 em,
are used to cover the criling of a classroom
measuring 74 m by 4.5 m. (a) Find the
number of tiles that are needed. (b Find
the cost at B3¢ per tile.

3 The walls of a bathroom are 10 be covered
with wall tiles 15 em by 15 em. How many
tiles are mpeded fora bathroom 2,7 m long,
2,25 m wide and m high? (Do not allow

_or doors and windows.)

4 An open rectangular box, 1 m long, 70 cm
wide and 50 cm deep is painted inside and
outside. Find the cost at 45¢ per m”,
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5 How many paving stones, cach 1 m long
and 80 cm wide, are needed W0 cover an
areda 196 m lone and 11 m owide?

6 Fiz. 18.12 is a sketeh of a building with a
vorrugated roof.

Fig. 18.12

Il corrugated dron is sold in sheets
measuring 2 m bv 60 em, hind the number
of sheets that wre needead Tor the building,

7 The walls of a bathreom 2.5 m long, 2.00 m
wide and 3 m high are to be covered with
tiles, each 153 em by 15 em. If a saving of
18 tiles is made on doors and windows,
hiow many tiles will be needed altogether?
(MNote that seme tiles will have 1o be cut.)

8 A rectangular area, 8.55 m long by 5,89 m
wide, is to be paved with the largest poss-
ible square tiles which will fit in exactly.
How many tiles will there be? (Hint: ex-
press 855 and 58% as products of prime
numbers. )

9 A room 5 m long. 4 mwide and 2.5 m high
is 1o huve its walls covered with plywood
pancls. The plywood is sold in sheets 3 m
long and 1,5 m wide. If there are no hori-
zomtal joins in the panels between floor
and eceiling. how many sheets will be
needed? Allow a saving of | sheet for doors
and windows which are not panelled.

10 A room 438 m long, 3,74 m wide and
2,96 m high has two doorways, cach 76 cm
by 198 cm, and three windows, each
88 cm by 106 em. Find the cost, o the
nearcst cent, of painting the walls of this
room at 37¢ per m-,

Circles, rings, sectors
Example 4 :
What-is the dinmeter of o cirele of area’ 5 850 m~!

Arva = 7t =3 850 m?

Thus %% =3 850
P =385 X HE=175X%7
e ;

Il
L
[t
*
—1

x 7
diarneter =2 %X 35m
Example 5
Hhat is the area of a flal washer 1.6 cm in pulside

digmieter, the hole being of diameter 2.2 cm!?

The required area is shaded in Fig. 18.15.

4+ HHm I
Fig. 1813
Area = #(2.4)" — w(1,1)? cm”
= 7{5.76 — 1,21) o™ = £ % 4,55 em
= 14.53cm”

Notez Use of the differcnce of two sguoares
(Chapter 22) will simplify the arithmetic in
this kind of problem. See Example 21 on
page 172,

Example 6

The sector of a cirele of radius 7 cm has an angle of
1082 at its centre: Caleulate (@) the length af the are
of the sector. (b} the area af the seclor,

Fig. 18.14 shaws the sector ol the circle.

Fig. 18.14




{a) Length of arc = L[}i—: of Ix7 cm

_ 108
~ 360 S8
=13,2 em

X 2K B Tem=1X #om

ihi Area ol sector=

18 s e o W
= — e d X ik
360 oS i 7 el

=& % 22% Tem® = 462 em®
Example 7

Find the shaded area for a quadrant radins 14 cm.

14 em

Fig: 18.15
A qualiraut is i sector ol a cirele with an angle
ol 907

Quadrant area

I

1L xgx 14

P #Fx 14X 4em?

1l % 14 = LH{‘m

Triangle arca =3 %X |4 X 14 Lm“ = 98 cm”
Shaded area = 154 cm® — 98 em® = 56 cm?

Exercise 18d
Throughout this exercise, take 7 10 he %
1 Find the arca of each of the nings whose
outside and inside diameters are as follows.
(a) 8m and 6m (b) 22 em and 20 em
(¢) 15mand 6 m (d) B.6ecm and 8,2 cm
2- Complete Table 18.1 for sectors of circles.
Make a rough sketch in each case.

Table 18.1

angle at | length | area of
radius | centre | of are¢ | sector
(a) 7 em a0°

{hl | 55 m T
fed | 4.2cm ] 120°
(d} | 3.6'¢ém 135°
(e) | 14m 300°

8 Find the arca of the shaded part of each
part of Fig. 18.16. All dimensions are in
CIT.

iy ik} Wl

Fig. 18.16

4 Find the radii c:-!"nrr]ls with thr rﬁﬂﬂhlng
areas: (a) :r*!rc:rn? (b) 1386 cm?, (c) 663 m",
(d} 6,16 ha.

5 Two circular bronee discs of radii 3cm
and 4 om are melted down and cast into a
single disc ol the same thickness as before.
What is the radivs of the new disc?

6 The disc brake in a car is a {lat metal ring
99 ¢m in diameter with a G-cm diameter
hole in the middle. Caleulate the area of
the metal,

7 The friction pad in 4 motoreycle shock ab-
sorher is a flat ring of fibre 10 cm in diam-
eter with a S-em diameter hole in the
middle. What is the area of the libre?

8 The cloth for a wedding dress is cut in the
form of'a 210° sector of a 3 m radius circle.
What is the area of the cloth used?

9 Find the cross-sectional area of a round
metal pipe if its outsiele diameter is. 135 cm
and the metal is 0,25 cm thick.

10 The windscreen wiper of a car sweeps
through an angle of 130°. The blade of the
wiper is 21 em long and the radius of the
unswept sector is 6 em. See Fig. 18.17.

Fig. 1817

What area ol the windscreen is swept clean?
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Chapter 19
Formulae: subs

ge of snilbject

A formula is an %‘tf"'a.tmn with letters
stand for quantities. For exanple,
f P

o= 2xr

is the formula which gives the'c cirtumference, ¢,

of a circle of radius r. =

In scienee,

r

Fi

is the formula which shows the relation between
the current, / amps, voltage, I'volts, and resist-
ance, R ohms, in an electrical circuit. In arith-
metic,

[ =

PRT
100

15 the formula which gives the interest, [, gained
ona principal, P, invested at R% per annum for
T vears.

Nutice in the above formulae thatl sometimes
the same letter can stand for different quantitics
[ in different formulae. For example, [stands for

current in the seience formula aned £ stands for
interest in the arithmetic formula. Formnlae is
the plural of formula

f =

Substitution in formulae

Example 1

A gas.at a temperature of 8°C has an absolute tem-
' perature of T K, where T'= 8 + 273,

' \a}) Find the absolute temperature of a gas at a tem-
perature of 68 °C.

(B) Ifthe absolute temperature of a gas iz 380 K. find
is temperature in °C.

146

=8 +273
When f.i = a8,
T =68 + 273 = 341

I'he absolute temperature is 341 K.

5y T=84 273
When T = 380,
380 =8+ 273
Subtract 273 from both sides
380 — 2753 =
7 =8
The temperature of the gas is 107 °C.

'ﬂ:

Example 2

The formula W = VI gives the powwer, IV watts. used
ay an electrical item when a current of T amps flaws
therough a civewit of 1 volts,

{a) An air conditioner on maximum power needy a
current of 25 amps in ¢ 120 volt cireast. Find the
power bemng used,

(B) An eleciric light bulb is marked 100 watts, 240
volts, Find the current requived tn ight the bulb.

(a) W= 17
When ¥ = 120 and [ = 25,

=120 x 25
= 3000
The maximum power is 3 000 watts.
(b) W=t
When W =100 and 7= 240,
100 = 240/
Divide both sides by 240,
100 _,
240}
_d0_5
=5 n

The current required is f5 amp.




Exercise 19a

I A gas at a temperature of #°C has an ab-
solute temperature of 7K,
where 7= 8 + 273,

{a} Find the absolute temperature of a gas
at a temperature of 56 °C.

(b} I the absalute temperature of a gas is
400 K. find 1ts temperature in °C.

2 The perimeter ol a rhombus of side d cm 15

#oom, where p= 44,

{a] Find the perimeter of a rhombus of side
5, 2¢m.

(b) Find the length of a side of a thombus
of perimeter 14 cm.

3 Twoquantitics x and y are connected by the
formula, y = 7 — ¢
{a) Tind the value of ¥ when x = 0.

(b)) Find the value of x when 3 = (L.

4 A rectangle {units long and b units wide has
an arca of 4 square umits. where 4 = b,
(a) Tind the floor-area of a room 3 m long

and 3 mowide,
() Find th:‘ width ol a posteard of area

112 ¢, the length being 14 em.

ed {c} Find Lh{ length of a erLms.{ulﬂ_r picee
i of plustic of area 171 cm® and width

O em.
: {d) The area of a picture is 3,125 m*
ey and itswidth is 1,25 m. Find its length.
L 5 The simple interest formula

¥
;= PRT

100

gives the interest Jon a principal P invested

at a rate of 8% per annum for 7 years,

) Findrheinterest when$15004sinvested
at 5% per annum for 4 years.

{b) Find the principal that gains an interest
of 3161 in 5 years at 7% per annum.,

6 A circuit of voltage ' volts and resistance &
vhins has a current of L amps, where

{a] Findthe currentwhen the voltageis 240
wolts and the resistance is 80 ohms.

(b} Find the voltage when the current 1s
0,6 amps and the resistance is 5 ohms.

VI,

(cd Find the resistance when the current is
0.1 amp and the voltage is 9 volis.

7 A rectangular room { m long and & m wide
has a perimeter p, where p = 21 + 24,

(a) Find the perimeter of a room which is
3.3 m long and 2 m wide,

(5) Find the length of a room of perimeter
20 m and width 3 m.

8 Themassol water in a rectanzular tank { m
long, i m wide and £ m deep is M kg, where
M= 1000 bk
{a) WhatIs the mass of waterin a tank 5 m

long, 4 m wide and 3 cm deep?

{b) How deep is the water in a tank 4 m
long and 3m wide if its mass is
24 000 kg?

(e} Howwideisatank 3 mlongand (0,5 m
deep if it holds exactly one tonne of
water!

9 The creumference; O units, o a circle of
radius r units is given by the formula
C = 27r, where 7 =22,
fa) What is the cireumfercnes ofa circle of

radius 7 cm!

(b) What is the radius ol a circle whose
circumlerence is 22 m?

(e} Whatis the circumference ol a circle of
radius one metre?

(d) Whatis the radius of a circle of circum-
ference 2,75 m?

10 The speed s km/h of a certain car ¢ seconds
after starting is given by the formulas = 122,
(a) Find the speed of the car 5 seconds after

startinge.

(b) How long does it take the car to reacha
speed of 75 km/h?

Example 3

If v =8 — x, find the values of vy when x = 15 2,
5:4: 5

Whenx=1,3p=3- 1= 2
Whenx=2,y=3—-2= |
Whenx=39y=3-—-53=
Whenx=4.9=3—-4=-—1
Whenx=5,1=3-5=—-12

Theworking and results in Example 5 can be set
out more neatly in a table of values as follows,
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Table 19.1 =3 —x
T 1] 2] 3| 4] 3]
3 3| 3| 3| 3% |
=% =] =2 ]—=%|—=4|—=2
y=3-%| 2| 1] 0|=1|-2
Example 4
£y = 2x — 3, make a lable of values af v forx=—L;
052278,
Table 192 v =2x — 5
[T« | -1 0 ! 2 | 3 ‘
2y’ | =2 D 2 + | 6
N =% | =35 | =3 | =8 =5 |
y | -2 | -5 | =3]~-1 1|
Example 5

The manthly cost, d dollars. of mnming 2 o wsehold ofn
peaple 15 given by the formula d = 12p + 35.

() Find the monthly cost for 5 peaple.

(b) How many peaple are there if the munthly cost is
$1192

(#) There are 5 people, thus n = 3.
d=12n + 35
When =3,
d=12 X5+ 35 =60+ 35
=95
The monthly cost is 395

(h) "The monthly cost is $119, thus 4 = L19.
d= 1% 4+ 35
When « = 119,
118 = 19 435
Subtract 35 from both sides

84 = 12n
Divide both sides by 12
i=n

There are 7 people.

Exercise 19b
I Ify=5— xfind the values ol y whenx= 13

b A TR S
9 Ifd = ¢ + 3 find the values of 4 when
e=—=2 =10 132
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3 Ify=2x+1. find the values of pwhenx = (;
L G A o
4 Given that y = 3x + 2, copy and complete

Table 193 1o show values of y forx = — 1
B s

Table 19.3 =4z + 2

[ & 1] 0 (1 2| 3 |
da |
+2 | +2 | +2 | +2 | +2 +ﬂ

i p .l | |

5 Lfy= 17— 6x, make a table of values ol ¥
for x = 0: 1;2; 3; 4 5

6 Thecost, ccents, of hiring a car fora journey
of d km is given by the formula

¢ = Ml + 830,
{a) Find the cost of hiring 4 car for a
journey of 420 km.
(bt How long is 2 journey if the cost ol car
hire is $15.808

T The time, { min, o cook meat is given by the
fsrmula f = 40m + 25 where mis the mass of
the meat in kg
{a) Findhow lone it takes to cook & pieee il

meat of mass 1.2 kg.
() Find the mass ol a piece of meat which
takes 2 1 O min to cook.

& Onacertain island the tax, §7, paid enan
income of $7 is given by the formula
7= 0.2/ — 3. How mugh tax is paid on an
income of {a}-$1 000, (b) $6 2252 (c) What
income would have a tax ol $45407

0 A carstarts a journey with a full pear il tank,
The amount of petral, p litres, left in the
vank after wavelling for ¢ hours is given by
the formula p= 63 — 10
{a) Find the amount of petrol left alter

pravelling lor 24 hoars: i
(h) If there are 18 liwres of peiral left; how
long has the car been travelling?
(¢} How long will it take the car to run ot
of pctmi':' (i.e. find { when p = U).
10 A closed eylinder of height hem and base
radius r em has a surfaee area, A e, where

" o

A = 2mr’ + 2urh. Use the value 5 lor 7 10
linidl



|L

(a) the surfice area of'a closed cylinder of
height 9 cm and buse radiug 5 cny;

(b) the height of a closed cylinder of base
radius 7 emyand surface urea 1 012 em?,

Example 6

Ify =5 — 1, find (a) the palue of v cohen x = — 3
(b) the values of x when y = 79,

(a) =0t =
Wheny = -3
YEIX (=% =1
=&% (+9) — ]
=45 =1
=i
(b =0y — |
Whien y = 79
70 =5y — |
Add | 1o both sides
80 = 547
Iivide bonh sides by 5
I =
Take the square root of both sidey
VG =

A= F4ur —4

Notice that there are two possible values [ a
We can shorten this o x = = 4 where * is short
for “4 op —°,

Example 7

From a height uf h metres above seq lepel it is frossible
to see a distance of approximately o kilometres, where
d and b are connected v the formula 24" = 254,
(a} From what height is it possible to see o distance
of 10 kin?

(6 What distance can be seent from @ height of 18 m?

(a) 2d° = 25/
The distance is 10 km, Thus, when d = |0,
2 X 10° = 254
2% 100 = 254
20 = 23k
Divide both sides by 25
B=4
The height is § metres.

(b} The height is 18 m. Thus, when £ = 18,

2d- = 254
becomes 247 = 95 x 8
2d* = 450
Divide buth sides Ly 2
d* = 225
Take the square root of both sides
4= V7225
=+ |5

In thiy example the value d = — 15 would not

be sensible: the distance that ean he seen is
ES km.

Exercise 19¢
1 Ify = 40x°, find (a) » when x =0 1; 2: 3:
4 3, (b) x when v = 10; 960: 1 s 4 000,
2 Ify= 16— 5" find (a) y whenx= —4; — 2.
(5 2; 4, (b} x when y = 0; 7; 12: 15
3 itm =19 find (a) mwhern = 1555 10
2

20, (b} n when m = 1; 4: 9; 95, )

4 Thearea, A square units, of a circle of radius
r units. is given by the formula 4 = 7,2,
where 7 =%

() What is the area of a cirele of mdius
i m!
(b} What is the radius of 4 circle of arca
616 cm??
(¢} What is the radips of a eircle of area
38,5 m*?
5 The volume, Vem®, of a eylinder of base
radius r em and height 4 cm is given by the
formula I"= mr2h. Use the value % for 7 10
finel
tal the volume of a cvlinder of base radius
3 em oand height 8 cm:

(B} the height of a evlinder of volume
I 100 em® and radius 5 e

{¢) the base radius of o cylinder of volume
770 em” and height 45 cm.

6 If a swone is dropped, the distance, o m,
which it falls in ¢ seconds is given by the
lormula d = 4,9¢%.

{a) How far does it fall in 3 scconds?

(b} How lar does it fall in 14 seconds?
{¢) How long does it take to fall 490 m?
(e} How long does it take 1o fall 1220 m?
(e} How far does it fall in the fifth secornd?
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7 The time, { minutes, taken over a commitee
meeting, is given by the formula
¢t = 57" + 15 when n people are present.
ta) Howlongdoes the meeting take if there

are 4 people?
(b} How many people are present if the
meeting takes 2 h 20 min?

8 The visible distance, D km, of the horizon
from a height of & mis given by the formula
h=&D%

(a) How high must a cliff he il a ship
14 km away is visible from ie?

(h) How high is an observation tower on
the top of the cliflin {a) i a ship 15 km
away is visible from i?

(€] What is the distance of the visible hori-
zon from the top of a wireless mast
200 high?

Fig. 19.1

In the right-angled triangle in Fig. 19.1, the

length of the hypotenuse. x ¢m, is given by

the formula, x = Vi~ +

(a) Find the valueofxwheny = 24 ¢m and
2= bem

() ]';incl the value of y when x = 16 and
2= i),

10 1If there are # numbers in a uniformly in-
creasing series (like 2 5; 8; 1., ), starting
with a and ending with /, the sum of the
numbers is §, where § = dnia + /).

(a}) What is the sum of all whole numbers
from | to 50 inclusive?

{b) How many numbers are there in the
series 2 .. 20 9F the sum iz 1457

(e} What is the last term of a seies of 10
numbers beginning with 7 if their sum
is B5?

Change of subject of formulae

The letier [ is the subject of the formula
f= PRT
100

150

The subject stands on its own. Its value can be
found directly by substituting the values of the
other Ietters in the formula.

It is often necessary to change the subject
ol i fvrmula: This means to rearrange the order
of the letters in the formula so that one of the
other letters becomes the subject.

Example 8
Make P, B and Tin turn the sulject of the formula

PRT

_ PRT
= 100}

f&[u]l_ipl:.' Both sides by 100

100 = PRT fa)
Dividing both sides of equation (a) by RT gives
1007
= BT [#)

Dividing bath sides of equation («) by PT gives

_ oo/ -
R = BT he)

Dhviding both sides of equation (2) by PR gives

1004

I'=7r

(d)

Equations {#), (¢} and {4} show £, R and T
respectively as subjects of the given lhrrm_l_.lta.

Example 9
Make x the subject of the following.
(@) y=5—9 () N=T7x () =8
() f =41 () w=2x+ |
fa) y=x—8
Add 9 to bath sides,
J+H=x
= x=1+9
{b) N = T7x

L




Divide both sides by 7
-'"'Ir .N‘

=X Oor x =—

7
X
(c) a it
Multiply both sides by a
x=18a
o
{d) =
Multiply both sides by x
I = kx _
Divide both sides by k % ;*{d 0
h- _ ok \ N
FTrorx=< o

(e) p=2x+1
Subtract | {rom both sides
y—1=29

Divide both sides by 2

=1
._E__T
¢>x=}r;]

To change the subject of a formula:

1 treat the formula as an algebraie equation;

2 solve the equation for the letter which is 1o be
the subject of the formula.

Exercise 19d

In vach question a formula is given. A letter is
printed in heavy tvpe afier it. Make that letter
the subject of the formula, 1f more than one
letter is given, make each the subject in turn,

i‘*_}-=.1-+3 x
2y=x-3 x
3b=q4, a,
4y =3 x
s
—5-I:-]II:%'I x
b 5= g a, ¢
7 n = 5ax a, x
8§Z=09 x
¥

9L =9 x
T >
m
Iﬂ;——ﬁ i, n
11 » = Gx + 11 x
12 y =9y — 2 x
13 b =354 — ¢ a
14 x + 3= 14 Xy
15 p—q= q. p
16 21+ — y =4 Xy
17 p = 44 d
I8 ¢ = Sgr r
19 7= 0 + 273 /]
20 W= 17 vV, 1
21 A =gy r
22 V= bk Lb h
23 4 = 2ar r, h
24 ;=9 ot
25 A = Lo b, h
26 = ph Lbh
PRT
2T = 100 R
=Y
28 I—R V.R
29 =+ 2% L&
30 v=u+ar u, a, t
Example 10 .

Given Sx — 2y = 8, (a) express x in terms of ¥ and
JSind x when y = |1, () obtain a formuls Jar v and
Sind v whem x = 2.

{a) ‘express x 1o terms of ' means *make ¥ the
subject of the formula’,

Jx—2y=8
Add 2y to both sides
dr=0+ 2y
Divide both sides by 3
.= 8+
’ 3
When y = 11
_Ba=2x 1l
T
_ 8+ 22
-3
=30
T8
= 10
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(b} ‘obtain a formula for 3" means ‘make 3 the
subject of the [ormula’.
3x — =28
Add 2y to bath sides
=8+

Subtract # from hoth sides
x—8=2y
Divide both sides by 2
Jx—8 _

5 F

When x =

Exercise 19e

I ITy = 2% — 9, (a) express x in terms of y,
(b) find x when v = 5.

2 IM3x + y=d. [a) express xin terms of ¥ and
d, (b) ind x when d = | and 5y = 135,

3 A cylinder of radius r em and height # cm
has a curved surface arca 4 cm®, where
A = 2xrh. (a) Obtain a formula for &, and
(h) find the value of hwhen A =95, r=2.5
and 7 = 4,1,

4 A triangle ol base & em and height & cm has
an arca A em®, where A = §bh. (a) Express
bin terms of 4 and 4 and (b} hence find the
value of b when 4 = 135 and i = 18,

52

5 The wage, w dollars, of someone who works
r hours of overtime is given by the [ormula
w = 2r + 59. (a) Make r the subject of this
formula and (1) hence find the number of
hours of overtime worked by someone
whose total wage is $82.
6 (a) Make P the subjeet of the simple
interest formula 7 = g
11
(b} Hence find the principal which makes
aninterest of 8297 50 in 7 vears at a rate
. ol 5% per annum.,
7 (a} Make 7 the subject of the simple
interest formula [ = Eek
1063
{b) Hence hind how long it takes fora prin-
gipal of 3250 w make an interest of
26,25 ar 3% per annum.
8 {a) Make R the subjeet of the simple
e B i 7 PRE
mterest [ormuia 100
(b Henee find the rate of Interest iF §162
makes an interest of $21.60 in 4 years.

9 Ifp = & {a) express din terms of p and ¢

and (b) find d when p = 5 and ¢ = 5.7.
10 Inan electrical circuit, the current, f amps,
the vaoltage, T volts and the resistance, &
ohms, are connected by the formula I = ';;,
(&) Make Vllnr:-‘euhjlr.'.{:t of the lormula and
find the voltage when [/ =2 and £ = 6.
(b) Express £ in terms of Jand Mand find
the resistance when V= 240 and

I=0,1.




Chapter 20

o Scale drawing (3)
3 Bearings and distances

The magnelic compass There are 4 main points, ur[iir'u:tliu_nﬁ': north
ﬁ: (N}, south (8], east (E) and west (W), There
i Fig. 20.1 is a photograph of a magnetic com- arc 1 secondary directions: north-east (NE},
pass. south-cast (SE), south-west (5W) and north-
wiest (NW). The angle hetween the directions
N and E is 90°. NE is the direction mid-wiy
; between N and E. Thus the anele between N
Frm]. and NEis 45°
L o
ple Bearings
Fig. 20.53 shows two compasses placed at points
$162 A and B.
i
and ¢ T
Ig
.
.
LY
. &
; 5
= D. TR %
: I, T
fmd 2 >

.
and The miggnetic compass is used for Ainding 3

direction. Tt has a magenetic needle which Fig. 20.3
always points in the direction north, :

. The pointers of both compasses point north-
Points of the cAmpass 'n-'.'u‘r]{i (N}, The compass ilf| His inl adirection
Fig, 20.2 shows the main points of the com-  NW ol A. We say that the bearing of B from
[ritss: A is NW. Similarly, the compass at A is in a
direction SE of B, The bearing of A from B
is 3. In this sense, bearing simply means
direction.

Exercise 20a (Oral)

In cach of the diagrams overleaf, state (a) the
hearing of B [rom A, (b) the bearing of A
from B.
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Fig. 20.5

Fig. 20.6 shows that the direction of the
round house from A makes an angle of 37°
with north.

roiend bouse

Fig. 20.6

Instead of using the directions N, NE, E, etc.,
we can give the bearing of the round house as
———————— i a three-figure bearing, micasured as the num-
ber of degrees from north, in a clockwise direc-
tion. The three-fisure bearing of the round
house from A is 037°

Fig. 20.7 shows that the direction of the lag-
pole from A makes an angle of 246° with nortiy,

Three-figure bearings measured clockwise.

Fig. 204

Fig. 20.5 shows the plan of a tree, a rourd

house, a borchole and a flag-pole. Imagine vou

are standing at A with a compass. The compass

hearing of the tree from A is N, The compass N
bearing of the borehale from A s NE. It is not ./
possible to give an exacl bearing of the round

house or the flag-pole in terms of points of the

compass, ' Fig. 20.7 Nag-pale
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the
37

The three-hgure bearing of the flag-pole is
240,

Any direction can be given as u thiee-tigure
bearing, Three digits are always given. For
angles less than 100°, zeras must be written in
front of the digits, For cxample, the direction
cast is given as 090°. North is 0007 or 360°.
Phree-figure bearings are often called true

beari_ngs.

Compass bearings

Bearings aré also given in terms of acute angles
referred to the four main points of the eompass.
For example 037° can also be given as N37°F.
Think of this as ‘face north then turn 377 1p-
wards east’. Similarly 246° can be given as
SB6°W, “face south then turn 66° rowards west’,
A bearing in the form No°E, NE*W, S6°E or
SE"W iz called a compass bearing. Note that
it is conventional to give cither the north (N)
or south (S) direction before the cast (E} and
west (W) directions.

Throughout this course hoth the three-figure
bearing method and the compass  bearing
miethod will e used,
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Exercise 20b (Practical assignments)
1 Use a protractor to find the bearings of the
objects in the map of Fig. 20.8 from O,

2 {a) Marka point O on a piece of cardboard.
With € as centre, draw round a [T
tractor, Il necessary, move the protrac-
tor soas to make a complete circle with
0 as centre. Use the protractor to mark
off the circle in 30° intervals as shown
in Fig, 20089, Cut our the cirele, The
circle is a compass face.

Frg, 209

(b) Cut a pointer from a thin strip of card-
board. Push a drawing pin through the
centre of the compass and the pointer
a5 shown in Fig. 20.10. This ives a
model compass. The model COITIPAss
can be used for estimating the sizes of

bearings.
i
puineer "':H:H. .
~D —
enmpEss Lioe H .

clrawing rin

Fig. 20.10

3 For this exercise, tiake the front ol vour class-
room to be north, Place vour model com pass
so that N points towards the front of vour
classroom.

{a) Turn the pointer and estimate the hear-
ings of the four corners of the room 1o
the nearest 10°. See Fig. 20011 overleal
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(b} Estimate the bearings of the following.
(i) the centre of the door:
(i) the centre of each window:
(iii] the teacher’s chair:
(iv] the [riend who is closest 1o you,

4 Take your desk outside. Place vour compass
on your desk so that it points northwards (1o
Smd north without @ compass: face the direction
the sun rises {east); make a quarter turn o
the left; you are now facing north), Estimate
the bearings of some things in your scheol
compound, for example: a flag-pole. the
Principal's office, the corner of a classroom
block, some big trees, the school gate.

Example 1
In Fig. 2012, find (i) the three-fioure bearings,
(i) the compass bearings of A, B, C and 1) from X.

h!
&

EYW’JP“\ "

Fig, 20.42
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The arrow N shows the direction north.
NXA = §3° -

The bearing of A from X is

(i) O63% or (i) NB3°E.

NXB = 180° — 35° = 145°

The bearing of B from X s (i) 145% or (i) S35°E.
NXC clockwise = 8% + 753° = 255°

The bearing of C from X is

(i) 255° ar (i) ST3°W.

NXD elackwise = 360° — 52° = 308°

The bearing of D [rom X is

(i) 3087 ar (i) N3G2"W, .

Example 2
If the bearing of X from Y is 247°, fmd the bearing |
of Y from X.

The question gives the bearing of X from Y.
Start by drawing a point Y. Draw a line, YN,
pointing north from Y.

N

Fig, 2013

Xisonabearing 247° from Y. Sketch a line YX
such that N, YX is 247° clockwise from the line
YN Mark a point X on this line. From X,
draw a line, XN,, pointing north. See the sketeh
in Fig. 20). 14, The two lines pointing north are
parallel. Angle N.XY +is the bearing of Y
[rom X,

Fig, 2014 =%

There arc many ways of finding the angle.
Fig. 20.15 shows two ways. The bearing of Y
from X is 067%

Notice thatwhen making sketches, it is usual
o teke the top of the page as north.
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Fig. 20015

Exercise 20¢

I For each sketch in Fig, 20.16, state (i) the
three-figure bearing, (i} the compass bearing

of B from A.

{m}
N
Eﬁu/u
A
{ed N {1 [ e oN
n‘.j [
A B K,
Y i

Fig. 20016

)
S e

thl =

2 InFig. 20,17, find the bearings ol A, B, C and
D from X.

Fig. 20,17

| 3+In Fig. 2018, find the bearings of U, V, X,
i Y, Z from Q.

{ d
j el N ey N
je e _"I
/J.—k .xk B A
K B

Fig. 20.18

4 Make a sketch of the following bearings.
Each sketch should show all the data and
must contain a line pointing north.

(a). The bearing of B lrom A is 0407,
(b} X i5 on a bearing 520°E from Y,
(¢} Pis on bearing 320° from Q.

{d} 1.1son a bearing S20°W from K.
(¢) The bearing of G from H is 180°

5 In each diagram in Fig. 20.19, calculate, (i)
the bearing of A from B, (ii) the bearing ol B
from A.

Fig. 20.19
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Surveying

To survey an arca means (o take measure-
ments $o that a scale drawing of the area can be
made. Fig. 20.20 shows a sketeh that a student
made while surveying a classroom block and a
frie.

The student has measured the bearings and
distances of the tree and twe corners of the
classroom block from a point P. For the tree,
(1187 15 m) means that the treeis ona bearing
ol 118% and a distance 13 m from P. The width
of the classroom block has alsa been measured.

classronm blnek

14} 1

Fig. 20.20

Fig. 20.21 is a seale drawing of the tree and
the classroom block.

Method: P is any point. A line pointing north is
drawn [rom P Lines are drawn on bearings
0307, 0707 and 118° from P. These are showr
dotted in Fig. 20.21. Distances of 18 m, 30 m
and 15 m are marked on these lines respectively.
These give the positions of the front corners of
the classroom block and the cenwe of the tree.
The rest of the classroom hlock is drawn, using
the fact that it is 10 m wide.

Nute: Tn this case, three-hgure hearings are
more convenient.

Exercise 20d

1 By tuking measurements on Fig, 20.2], find.
(a) the length ol the classroom block, (B the
perpendicular distance ol the tree from the
classroom block.

2 Fig. 20,221y a sketch and notes from a survey
of three trees. A, B and C. Choose a suitable
seale and draw an accurate plan of the three
trees: Henee find the distance and bearing

of A from C. %
X &
'._‘ik"‘f_f"--
Tt
&<
2 %
b
L
R
AN
%N
s
Fig. 200,22 @
B

3 Fig. 20.23 15 a sketch of part of a river. A
and B are 100 m apart. The bearing of the
tree from A is 000°, The bearing of the ree
from B is 290° The edges ol the river are
roughly straight and parallel,

Make a scale drawing of points A and B
and the tree. Hence hind the approximate

width of the river. o

rivet

\ LR IIB

Fig. 20.23




4 Fig. 20.24is a sketch and notes from a survey
~ ol a road. The road has two straight parts,
AB and BC. Ttis 5 m wide.

: L

» e
A M
I.}':l_:f__;--"“'
P "_H_EJEEEE_'" :
\\
S rrpadl
\..-:jn 3 wide
K0
e
u
%
Ty
Fig. 20.24 A

Draw an accurate plan of the road to a
suitable scale. Hence find the bearing of B
from A and the bearing of C from B.

5 Fig.20.257s a sketch and notes from a survey
— of a straight length of railway line.

Fig. 20.23

Draw an accurate plan to show the position
of the railway line and the water-tower. Find
the bearing of A from B. Find the distance,
to the nearest 10 my of the water-tower from
the railway line,

Example 3

A boy staris from A and walks 3 km east to B. He
then walks 5km on a bearing 152° from B. He
reaches o point C. Find the distance and bearing of
C from A, '

First make a sketch of the information. See
Fig. 20.26.

N
ﬁ.[ = 3.k

T

Fig. 20.28

Then make the scale drawing. See Fig. 20.97.

Fig. 20.27

Join AC.

By measurement, AC =69 em

Distance of C from A =69 % | km
= 6,9 km

By measurement, NAC = 130°
Bearing of C from A is 130°.

Example 4

Gawern iy 152 km on a bearing of 0617 from Bula-
teayo. How far is Guwern north of Bulawave? How
Jfar west of Gweru 15 Bulawaye!

Make a scale drawing of the data as in Fig.
20.28 overleal
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Semes b oo 20 o

Fag. 20,28

P is the point that 9 due north of Bulawayo
and due west of Gweru. BP represents the
distance that Gwern s north af Bulawayo.

B} measurcmenl, BE = 3.7 cm
The true dlarlmr BP = 5.7 ¥ M km

_ = 74 km.
Similarly GP represenss the distanee that
Bulawayo is west of Gweru,
By measurement, GP = 6,65 cm
The true distance: GP = 6.65 % 20 ki

= [543 km.

Hence Gwern is approximately 74 km north of

Bulawavo and Bulawayvo is approximately
133 km wist of Crweru,

Exercise 20e
Answer each question by making a scale drawe-
ing. Always make a rough skewch firse.

1 A bov starts at A and walks 3 ki cast to B.
He then walks 4 ki north 1o C. Find the
distance and bearing of C [rom A

2 A girl stares av A und walks 2 km south to
B. She then walks 3 km west (o C. Find the
distance and bearing of C from AL
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3 An aeroplane flies 400 km west then 100 km
north. Find its distance and bearing lrom
ifs starting point.

4 A buv cveles 14 km east and then 10 km
south-cast. Find his distanee and be aring
from his starting paint,

5 A road starts al a college and goes due
north for 2 000 m. It then goes 2 000 m on
A bearing 407 and ends at o marker. How
lar is the market from the college? What is
thiee bearing of the market lrom the viollere?

ﬁ Mutare is. 310 km rom Zvishavane on u
bearing U62%, Find (a) how far Zvishavane
is south of Mutare, (b} how tar Mutare s
cast of Avishavane.

7 Maputo i approximately 830 km  from
Harare. The beuring of Maputo [rom
Harare is | 70P. '
{a) How far north of Mapute is Harare?
(b How far west of Maputo is Harare?

8 Bindurais 60 km on a bearing ol 3107 [rom
Murewsd. Dorowa is 1530 km due south of
Murewa, Find the bearing and distance of
Bindura from Dorowa.

A ship is 3 km due cast of a harbour.

Another ship is also 3 km from the harbour

but on a bearing (M2° [rom L.

{a] Find the distnce betwesn the two
ships.

(la) Vind the bearing of the second ship
lroum Lthe firsg.

O A plane flies 200 km on a bearing 032° 1t

then {lies 350 km on a bearing 275°,

fu) Find the bearng and distance ol the

plane [rom its starting point.

(b} Find how far north and how far west

the plane is from its starting point.
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Simultaneous equations (1) Linear

6 s

- g, 35
a3 fe

Th‘*?/c #38  Be.g
(o]
é}’—ﬁ%aph of an equaﬁﬂglg 5 5 A s t_alled the mdcpendent variable. Val

= Ax b is cilled an equation in x and vy,
For any value of » there is & corresponding
value af v, For |'x:lrn]1lr? ilx= 1, theny=—1
andifx =3, r= 5.

Before drawing a graph, it is usually necess-
ary to make 4 table of values. Points en the
graph can be plunrd from values in the table.
In the equation vy = 3x — 4, x and y are often
called the wariables. The EOUALIGD Zives a

connection between the variables. A table of

values can be cdeulated [rom the equation.
This is shown in Example 1 helow.

Example 1

Draw the praph of v = 3x = 4 for values of % from
— 3 4o + 5. Read off (a) the value of » iohen x = 2,5,
(b) the value of ¥ when y = — 2, (¢) the covrdinates
af the pointy whire the line culs the axes.

Begin by making u table of values. Caleulate
vitlues of v which correspond 1o whole-number
values of x within the given ranee.

Whene=—3,3=53{—3) —4=—-9 —4
= — 13,

when x =—2, y=3(—2) —4=-=06 —4
= — 10

and so on. Table 21,1 gives the corresponding
values of 1 ane v for values of ¥ in whole num-
bers from = 5 to + 3.

Table 21.1

| x| =8| —o]-1] o] 1]2]3

| o | —18]=10[=7]-1]-1]2

[}

The rable gives seven ordered pairs: {(—3; —13),
(—=2:—= 1), ... {3;5). The pairs can be plotted
as puints on a cartesian plane.

of x are given on the horizontal axis. » is eal
the dependent viriable. Values of v are gi
om the vertical axis,

Fig. 21.1 shows the graph of the equat

y=3— 4.
: ! Eg" &
R SRR T L IR
g |
| |
3 2 -1

| | =8 | ”/Vl#’t
| .-1'}'" | I
mff‘lkvf’ T P

Notice that the seven points can be joined us
a ruler to give a straight line. This line r
resents the sct of all points (a0 ) such
y=3x— 4 i {{x9hy=3x—4}

Fig, 21.1

-[.'l} From the graph, 3 = 3.5 when 2 = 2.2

(b} Similarly, x = 0,7 when vy = — 2.

{c) The line cuts the axes at A0: —4) a2
Bi1,3; 0.




The line in Fig. 21.1 is the graph of the
equation y = 3y — 4. y = 3x — 4 is called the
equition of the line.

¥ = 3x — 4 is a linear ﬂ.;udtmn in x and »
The variables in a linear cquation are always
separate and have a power of 1 (ie. thero are
no terms such as 1, %, 0%, etc.). The graph of a
linear equation 1s alwavs a straight line. Thus
it is suflicient to plot only two points to be able
to draw the line. In practice it is better to plot
three points. 11 the three points lie ina straight
line, the working is probably correct.

Exercise 21a
1 Table 21.2 gives corresponding values of x
and » for the equation y = x + 2.

Table 21.2

x1—4 0 +4_
> |=2]2]|+6

{a) Using a scaleof 2 cm 1o 1 unit on both
axes, draw the graph of y = v+ 20 (h) Find
the vilue of y when x = 3, (¢} Find the value
of x when y = 1. (d) Write down the coor-
dinates of the points where the line cuts the
axes.

2 Using a scale of 1 em to 1 unit on hoth axes,
draw the graphs of the following equations

for values ol x from — 2 o -+ 2.
fa) =3+ 3 {b) »y=2x— 1
o) 1= h d) » = Gr — 2

3 (a) Draw the graph ol'y = 2x — 3 l[or values
of x from — | to + 3. Use a scale of 2 cm
1 unit on both axes. (b} On the same axes,
druw the lines » = Yy and » = Y% 4+ L
() What do vou notice about the three lines
vou have drawn?

4 (a)} Draw the line 23 = 3x 4+ 1 forvalues of x
from — 2 to 4+ 3. Use vy = 4{3x + 1) to make
a table ol values, (b) Write down the coordi-
nates of the points where the line crosses the
axes,
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5 (a) Draw the graphs of ¥y = v+ | and
y = 3x — 2 on the same axes [br values of »
from 0 to + 3. (b) Write down the coordi-
nates of the points where the tworlines cross.

6 (a) Within the samv e draw lines which
represent the sets ({6 v) tp = 2 — x} and
{{x;¥): 2y =x+ 3}. () Find the coordinates
of the point where the two lines cross.

7 (4} On the same axes, draw the graphs of
¥+ 2¢ = (and 2y = & + dfor values of x from
U 1o 4, (b} Extend the lines untl they cross
cach ather, Find the eoordinates ol the point
where they cross. (¢) What is the angle
between the lines? :

& Find the coordinates of the points where the
following pairs of lines cross.
fal 3 =x—3 (hy p=x—1

Jr=1—2¢ y=T—="12x
el 3y —dy=0 (d) Zx4+yp=—1
Sy — W=7 d—y=—=10

Simultaneous linear equations

Consider the equation 2¢ + ¢ = 7,

For any value of x there is a corresponding
valucof . fx=0,y=7ifx= 1|, y=5 and s0
on. Table-21.3 gives some of these pratirs al’
valwes,

Table 21.3

g

| F
x| 0 1 2| 3| #
y |75 s |1]=1]:

]

Similarly, consider the equation x — 3 = 2,
Table 21.4 sets out pairs of values for this
equation in the same way.

Table 21.4
¥ i | I 3 4 5,
yl=al—t]o |1 |2]|s3




Look at the pairs of values in Tables 21.3 and
21.4. Notice that the pair » = 3, v = | appears
in both tables. This is the only pair that appears
in both tables, This means that this pairrof
values satisfies both cquations  simullaneonsy
(e at the same time). Hence the solution of
the simultaneous equations 2x + y = 7 and
¥—1=2isx=3andy= 1.

This result can be shown by drawing the
graphs of the two lines as in Fig. 21.2,

Example 2 -
Solve graphically the simultancous equations
x—p=-lLx— =4 :

Ist step: Make tables of values for each cyuation,
Three pairs of values are sufficient lor each:

e —y=—] x—=2y=4

1 A PR et S

e

i e ) N _

-

Fip. 272

The two lines intersert {i.e. cut each other| at
the point (3; 1). This is the only point which is
on both lines, The coordinates of the point of

mterseetion give the solution of the simulta-
TEOLS O Uations.

In set language;
{I:.-T._}']' v +_'||' — ?} M {[I_'[._}'J X — ) = 2}

{(3:)}

i ]

x a1 2

PARNENE. — @
Znd step: Choose a suitable scale and plot the
points. Draw both lines. Extend the lines if

necessary so that they intersect. Fig. 21.5 shows
the graphs of the two lines.

Fig. 21.3 B

Notice in Fig. 21.3 that it was NECESSATY 1D £x-
tend both lines to find the point of intersection.
Ard step: Find the coordinates of the point of
interscetion. From the graphs, the lines intersect
at (—2; — 3

The solution of the simultancous cquations
isx=—2andy=—3.
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Exercise 21b
Solve graphically the following pairs of simul-
Laneous coquations.

1 x+ 3=3 2ax—ry=1
dx—y=1 —"'x+-‘?;r4?
3x—2y=1 4 y=2+2
2k +y=12 'ix+"’;; 4
bix=2x+8 Sx+ =0
t+y=1 x—3=6
Tx—y=0 B4x— Ly =7
Ix=p+2=0 Tx+ =7
Qx+y=23 10 2x — 23 =4
Sx— v =1 e+ +1=0
113+ 7y=11  125x—9y=1
2=y +4=0 4+ 3y = — 10,7

Method of substitution

The graphical method is time consuming and
can often be inaccurate. 11 is quicker and mare
accurate to use an algebraic method w solve

simultaneous equations. Read Example 3 care-
fully.

Example 3
Solve the equations 2x + y =T, x — 3 = 2.

Note: When asked to solve two equations with
two unknowns, assume that they are simulia-
TIEOUS Efuations.
Write out the equations, one below the
other. Label the equations (1) and (2).
e+ 9=7 (1)
x—r=2 (2)
From equation {2},
x=2+y (3)
Substitute (2 + 7} for x in equation (1}
A2+ +3=7
Clear brackets and colleet terms

44+ B +y=7
3y=3
_-.P . ]
Substitute the value 1 for ¥ in equation (3)
xr=241=3

Thusx = 3andy = L.

Check: Substitute 3 for x and 1 for yin (1) and (2).
-—_1;1.54

(1) 2x+y=2x%x3+1 =G+ 1
f‘?}x—:—‘i— | =% =RKHS -

Use the methed of substitution when the
coefficient of one of the unknownsin the given
cquations s [

= 7 = RHS

Example 4
Solve the equations Sa + b = 1, 98 + 46 =1L
S+ b=10 (1)
Qp+A4h=0 (D)
From (1),
b=10—35a (3)

Suhstitute (10 — 3a) for b in (2)
9g + 4(10 — 3a) =0
Clear brackets and collect terms
o+ H— 120 =1}
— 1= —40
a=4
Substitute 4 for g n (3)
hb=10—3x4=10-—12
h=-=12
Thus ¢ = 4 and b= —2.

Check: Substitute 4 for @ and —2 for & in (1)

and (2).

(1)3a+h=3%x4+(—-2)=12-2= 10 = RHS

(M 2+4=2%x44+4—2)=8—-8=0=RHS
Always check the accuracy of the answers

by substituting the values into the original

Equatlnna

Exercise 21c
Use the method of substitution to solve the
following pairs of simultancous equations.

1y=x+| 2 y=02%—4
x+yr=13 Tx+r=11
Ja=5- 4 2y +n=1
¢+ 2 =1 m+ =173
bx4+yr=+4 _ﬁ‘;—Qx-i
2x—y=37H -4 =1
'J’u—'r'h:*] 8 3x+2y=10
a + %f:—'i 4x—y=0b
9 x+ 2y= D % + 4 =19
B — 2_-,u= ~3 32— 2b=11
11 4y — Sy =1 12 4x =3+ 7
v — 2 =1 e+ 4y + 0 =0




Method of elimination
When none of the cocthcicnts of

ol this method js
kriowns by
both equations. T eruations are
or subtracied gy
carelully,

Example 5

Sodze the fquations 3x + 2y =

dxr + 2y = |9
ax — Gy =1

The coefficienty of 7 can be
is multiplied by 3 and (2)

(1)
(2)
made the sameif' (1)
is multiplied by 4.%

(1) %3 gy 4 by = 36
(2) %9 |0y — Gy= »
Adding: Tox =5

Thus y = 2
Substitute 2 for x i (1)

.')'K'E'-i—ifj—f]?.‘
'_f]=1‘-_’—ﬁ=h'
r=3

Thus x = o and y = 3,
Check: Substitnne 3 fiyy rand 3 fiw y in (] Jand {2
W)Sr+ 2y =3 %04 2R E=6+6=|0— RH5
(2 .'_:n_y—,'_fL':ﬁ.‘K'_"'— IR G=10 —9=1=RHs

*Remember thar

the unknowns
15 1, use the method of elimination, The aip,
1o get rid of one of _LFIL“ un-
making its coefficieny the same in
then added
necessary. Read Example 5

12 ang 5y — =

Arrange the e uations so that

unknowns are in
alphabetical order on the LHS ang numberg

are on the RHS,

4+ G = 4 (3)
26— 5f =15 (4
Multiply (4} by 2

de — 107 = 30 (5)

Subirract efuation (3) from
eliminate termg ing
13f = — 26
f==2

tquation (3) g

Substitute — 2 for fin (2)
2e=5(—2} 4 15
2e= — 10 + |5 =

¢= 24

The check is |

3
ft a5 an CXOTCISE.

Where Necessary. arrange the given equa-
tons so that the unknowis are in alphabetiey]
order on the LHS and the numbers are on the

Exercise 21d

Else the miethod of climinarion ag shown in
Exmnp]f:.‘- Sand 6 o solve the Iu“uwir:g s
o st g CHuations.

_ UIL Cquation remaing trye I Sa— 24 = qu 2 4p+ 3g=09
il every term is multiplied o divided by the da + 2h = |4 2+ 8g =3
same numler, 3+ 5= 4 45v+2=19

Im lh:f.‘ihm-o:-xmnple, instead :;J’.x_-u}-)s{ituring v — 3y = 18 2+ 3y = —g
2lor x 10 find 5, it may by simpler t start yeain 5 5x+ iy = 64y + 3 =g
with the orfgina| cquations ‘and eliminage Xt De f o -3 Iy + By = 15
find 3. For example; T4 =545 8 2¢ + 5 =
(1) X 5 15z 4 Wy = 61 Y% = 5+ 9 3x — 9y = 19
(2} %3 15k - D= 3 9 8x— 2 =4 10 64 = 2% 4 g
Subtracting: =37 2+ 9= —¢ 3+ 4k = 10

) J= 3 : 11 2p — 59 = g 12 2r + 4y = 0
This method ean be very usefy when the 3 — 7g = 11 3r+ 2% = 15
hrst value found is o fraction, sinee fractions 130 5l < i M2r+54+1=9
often wive difficy] working when substituted, ¥ — 5p = — |9 3¢+ Ty = |
15 G = 94 4 | 16 55 = 11 + 3y
Exnmple 6 36 =5a -3 At Fo=3
Solue the equationy =4 —deand 2= 3+ 15 17 dd = — 14 I8 6x — 57 = — 7
de=d+ |9 dIr+ 4= 15
=4 - 4 (1) 19 5/~ 4o = | 20 8y + 47 =7
e =31+ 15 (2} Gf — 6g = 5 By — 8z = 4]

(63



Word problems

Example 7
4 pery and 6 pencils cost $1,36. 6 pens and 5 pencils
cost 81,64, Find the cost of one pen and one pencil.

Let one pen cost x cents and one pencil cost y
cents. Then 4 pens cost 4x cents
fi pencils cost Gy cents

and $1,36 = 136 cents
Thus, 4x 4 by = 136 (1]

{ 1st sentenee in guestion)
bx+ Sy=164 (2)

{2nd sentence in question)
(1) ®x3 25+ 18 =408
(2) 2 12x+ 10y = 328

Similarly,

Subtracting: By = 80
=10
Substitute 10 for 9 in (1)
4o+ 60 = 136
dx=136 — 60 =76
= 1%

A pen costs 19¢ and a pencil costs 10c.
Checkz 4 pens cost $0.76
G pencils cost 0,60
$1.36
b pens cost $1,14
3 pencils cost 30,50
$1.64
Example 8
Kudzai's age and Rude's ape add up to 24 yetrs. Six

years ago, Kudzar was three times as old as Rudp.

What are their ages?

Let Kudzai's age be @ years and Rudo’s age be
b years. Then a + b = 24 (1) {Ist sentence)
Six years ago, Kudzai was (@ — 6) and Rude
was (& — 6). Hence {2 — 6) = 3(d — 6) (2nd
sentence)

Clear brackets and colleot terms
a=—6=36—18

a=3h==12 {2

Subtract (2) rom (1)

a+h= 24 (1)
a—353=—12 {2
Subtracting: 4h = 36
||'J =

166

Substitute 9 for b in (1}
a+0=24 -
a=15h

Kudzai is 13 and Rudo is 9.

, Check: Sum of ages = 15 + 9 = 24 years;

fi years ago. Kudzai was 9 and Rudo was 3;
§=3x3

Note: In both of these examples, the given [acts
are checked and not the equations,

Exercise 21e

1 The sum of two numbers s 19, Their differ-
ence 15 5. Find the numbers.

2 A flatheris 25 vears older than his son. The
sum ol their ages is 53 vears. Find their
H.g!‘f!'].

3 The sum of two numbers is 17. The difler-
ence between twice the larger number and
three' times the smaller is 4. Find the
numbers.

4 Mana and Teurai have 6lle between them,
Teurai has 24¢ more than Maria. How
much does each have?

5 A newspaper and a magazine cost 35¢ to-
gether. The newspaper costs 35¢ less than
the magazine. Find the cost of cach.

6 A pencil and a rubber cost 27¢ together. 4
pencils cost the same as 3 rubbers. Find
the cost of each.

7 I have x 53-c coins and ¥ 10-¢ cains, There
are 8 coins altogether and their total value
is 35 cents. How many of cach coin do 1
have?

8 Tanya’s age and Ruby's age add up to 25
years, Eight vears ago, Tanva was twice as
old as Rubyv. How old are they now?

9 The sides of the rectangle in Fig. 21.4 are

fven 1no crm. fr + 3

1 — ¥ R

Fie, 21.4

v — b

Find x and y and the area of the rectangle.
10 A boy mravels for x hours at 5 km/h and for
7 hours at 10 km/h. He travels 35 km alto-
gether and his average speed is 7 km/h.

Find x and y.

fém raa . .




Chapter 22
Quadratic expressions (1)

Expanding algebraic ex ressions 7 (b — 5)° 8 (m+ 4)(m — 4)
pan g p 9 =+ 3)n— 4 10 (d + iid=7)
The expression (x + 2)(y — J)means (x+2) k11 (b — b+ 6) 12 (p— 3)(p - 5)
(* — 3). The product of (x + 2} and (x=35)is 13 (g— 3){¢ + 3) 14 (u — 9)(u + 3)
lound by multiplying each term in the first 15 {0 — 4)(n ~ 9 16 (20 + 1)(a + 3)
bracket by cach rerm in the second bracker, 17 (b + 4)(3h + 2) 18 (2¢ - 5){*’ = 3)
Read the following examples carefully, 19 (d — 9)(2d + 3 20 (2x + 1)*
21 (5 + 2)(2x~3) 29 (3 = 5)2 + 1)
Example | MMS 93 (3 + 4y 24 (u+ 2)(x + )
Find the product of (x + 9 and (v — 5). 25 (3d — 2¢)(3d + e} 26 (36 + 2 (26 = ¢)
27 (25 — 50)(35 + ) 28 (2 — 34)2
(¥ + 2)x — 5] = ¥ + 2) = 5(x + 2) 29 (4m — n)(3m — 3n)
=2 + 2 —5r —|() 30 (2e — 9e)(d¢ + 5¢)

x = 3 — In
We say that (¢ + 2)(x — 3) is expanded 1o Direct expansion of products
x* = 3x — 0. Notice that the terms in x, + 24 With practice, it is not necessary to write down
and — 5x, are added together in the final line 4] the working as in Exercise 224. The product

of working in Exam ple 1. of an expansion can be written down directly.
P For example, in the product
Example 2 L Q : . ’
Foapand (20 — )i — dm), TD(I"I'G\ ’L?,"‘Jk“'{‘ T Sle =) = & = Tet a2
o

notice that
(2e— Sm){e — ) = e(2e— 3m) — (26— 3m) 1 the first term in the expansion is the produci

=2 — 3em — Bem + 19m? of the first two terms in the brackers:
= 26" = llom + 12472 ‘-‘T:D@
] A S N - I
Example 3 ‘\'f‘-"-. B T D (e —=3)c—4) = e+ 13 ‘?3 f r
yia Ja+ 2)%, .
Caagdin ) A ta H‘ S 2 the last term in the expansion is the product
(3a + 2)2 = (3¢ + 9)(3¢ + 2 F""" T of the last two terms in the brackets;
= 3a(3a+ 2) + 2(35 + 2}
= 9% + fa + Ga + 4 fe—3)e—4)=¢2= 7+ 19
=% + 12 + 4
3 the middle tetm in the expansion is founed
Exercise 22, by adding the products of the inner and
Expand each expression. Arrange the workingr buter pairs of terms:
as m Examples 1, 2 or 3. . )
L (a+ 2(q + 3 2(:‘+Ei}(c—|jl fr—ﬁ}('r—4}=f'—’?r:+12
3 (¢ — 3)(e + 2 4 (d — 6)(d + 3 g
5 lx—1){x—2 6 (a + 3)° (=8¢ + (—de) = =7




Fig. 22.1 shows these steps in one diagram:

Fig. 22,/

Example 4
Fapand {d — 2)(d + 3) divectiy.

(d — 2)(d + 3) =d” + 3d = 10

In the answer,

d* is the product of d and 4,

+ 3d is the result ol adding — 2 % d = —2d 1o
dxX 45 = 454

— 10 is the product of — 2 and + 5.

Example 5
Expand (x + 7).

I a
(x == 7" = (a

|

= {x+ Tilxa+7)
= x" + ldx + 49
Example 6

Expand (10 + x)(10 — x) without showwing any
wrhing.

(10 4+ ) 1) — 2 = 100 — &

Notice in this example that the middle term
reduces 10 Zer

F1Ox + (= 1) = 1,

Exercise 22h
Expand the following without showing any
warking,

1 (a+ li{ea+2) 2 (g+ 2¥a+3)

3 la+ 3a+4 4 b+ 1)b=2)

5 (h+2)b—-3 6 (h+3)(6—4

T le—=3ce—4 B (d+T7)d+1)

9 (¢4 24e+9) 10 (F—5)( -4
11 {(x = 7)(x—1) 12 (— 2y —9)
13 (k+ 6)° 14 (L — 15
15 (=2 + 21z — 9) 16 (¢ +4la+ 6)
17 (0 — 4){a — 6] 18 (v — 4){a + &)
19 (o 4+ 4}a — 6) 20 (6 + B)(b = 3)
21 (e = Y — 22 (wm— 1)

LG8

23 (n+ 1)° 24 (f+ 9+
25 (¢ — 3)e—5) 26 (d— 2)d+
27 (h + 3)(h —8) 28 (a4 3)°

29 (n — :'5'.:'! 30 (a4 93— 5
31 (b — Db+ 5) 32 v+ Tilec— 7

Coefficients of terms

The coefficient ol an alechmic term is the
number which multiplies the unknown. Fur
example, in 3. the coelicienr ol ¥ is 3

in,— 2y, the cocetlicient of ¥ 35 — 2

in 84, (he cocfhicient of dis ©

Example 7
Find the eoeffident of % in o the exprangion  of
[+ 9){x + 3).

It i5 not necessary to expand the expression
fully. The middle term is the term in x.
Middle term = (+9x) + [+ 3x) = + 12
The coefhicient of x in the expansion is + 12

Example §
Find the coefficient of ab in the exparsion of (5u + 208
(g — 3h).

The terms containing ab arc
2h % 4a = Bab
andba ¥ (— 36) = = 15ab.
These add 1o _qi'ﬁ‘ — Tab. The coelficient of a
in the expansion is — 7
With practice: it should be possible w find
voclheients witheur any written waork.

Exercise 22¢

1 Find the eoelficient ol @ in the exXpansion ¢
fa) (o + 2)(d+ 70 () (d=—4d +6
:j{‘} (d — 3y — 1) f{[__l fd — 8){d+ 3
(e) (d+ 7)

2 Find the coefficient of ¥ in the UR TS
{a) (x— Ay + 4} (b)) (x4 8)x— 11
(e} (2= 3jfx+5) (d) (2= H{x+ 4
(e) (x —3)°

3 Find the coefficient of ¥ in the expansion
fa) [+ 2)(2x+ 3 (b) le—4(3u+3
ol
(d) (4e — 5)(2u — 7)

{e] (3u—H"




4 Find the cocflicient of ab in the expansion ol

) (Ja+ &) (e + 24
(h) {a = d)(4a — 24
(€} (4o + 36)(5q — 34)
(d) (He + 26)(5a — 24)

(e} (o — 347

Factorisation of quadratic
expressions

A quadratic expression is one in which 2 s
the highest power of the unknown(s) in the
expression. Forexample, ™ — Ly — |2, |6 — o,
3¢+ 17w + 1® are quadrdtic eXpressions.
Since (¥ + 2)(x — 6) = x? — 45 — |2

A —dx— 12, Just as in arithmetic, 3 % 7 = 35
where 5 and 7 are the factors of 35.

A quadratic expression iy mel have Gietors,
I arithmetie, 13 is primesince it has no Fetors
other than iself and 1. Similarly ¥* + 2¢ — 6
Jhas no factors (oher than isell and 1)

I factorise a quadratic expression iy
o express it as g product of its {actors.
Thus ¥ = 4x— 12 factorises t0  become
fx + iz — 6).

Example 9 shaws the steps 1o be followed
when factorising quadratic CXPressions.

Example 9
Fuactorise the quadratic expression ¥° + v + 10.

The pr_r:hh‘m 15 to [ill the brackets in the state-
ment ¥ + Ty + 10 = [ i b

lst step: Look at the first werm in e Even ex-
pression. ¥ From work done in expanting
brackets (as in Exercige 225, when the first
term in the expansion is v°, x dppears hrst in
L cach bracker:

=+ T+ 10={(x &

2nd step; Look at the last term in the GIVen ex-
pression, + L. The groduct of the last terms in

the two brackets must be + 101, Number pairs
which havi a product of + 10 are:

) =+ 10 and + 1
e} =10 and — ]

(b} +5 and +2
fd) —5and =2

(x + 2] and (v — 6} are the factors of

These give four possilile answers: =2
[ay (e 4+ 100{x + 1)
(b) (¥ + 3){x + )
(el (x — [h{x — 1
fd) (v — O — 2

drd wtep: Lock at the coelliciont of the middfy
terne in the given expression, + 7, The sum of
the last terms in the (wo brackers must be + 7.
Adding the number Parirsin turn:

ta) (1) +{+1y= ¥

(b} (+3) + (+2)==+7

el (=10 +(=11= <11

(d) (=5} +(=2) = =7

Of these, only (h) gives + 7. It follows that:
¥4 Te+ )= [z + Fix + 2)

Note: 1 The answer can he checked by expand-
ing the brackets,
2 The vrder of the brackes is not imipur-
tant,
¥+ djlx +4) = fx 4+ We <+ 3)

In Example 9, both the Last 1erm and the
coellicient of x were positive, 1t way nor rewally
necessary 1o consider the possibility of having
negative Lictors of + 1. Example 10 shows
how the method may he shortened.

Example 10
Fuetorise d” + 114 + 18,

ltstep: d* + 1ld + 18=(d Jd .

Znd step: Find two numbers such that their
product is + 18 and their sum is + 11 Sinee the
18 is positive and the 11 s pusitive. consider
pasitive factors only.

JSactorr of + 18 s af factirs

vl + 1and + 18 k19
(b} + 2and 0 F51]
€} + 3 and + 6 +4

Of these, onby
Thus,
@+ 1d + 18 = (d+ 2)(d + )

The method of Examples 9 and 10 is called
a trial and error method. It is necessary 1o try
various number pairs in turn, until the correct
pairis found. To begin with, this will take Gme.
With practice. it will be puossible 1w Betorise
quadratic expressions rpuite quickly,

{hl gives the required result.
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the

A Fbr+5 2 x° 4+ 12¢ + 11
& + 140+ 18 4 5"+ 8Bh+ 7
507 + 9+ B 6 “ +6:+ 8
7048+ 15 8 d° + 134+ 20
9wt + 8+ 12 10 + 4+ 9r + 20
L+ 10+ 16 12 # + 8+ 16

Example 11

Fadloripg + — Uy 4+ H.

Istateps X — U+ 8= (v J(x )

Zud step: Find two numbers. such that their
product is +8 and their sum is — 9. List the

possible pairs and find their sums:
factars of + 8 sum af factor

fa) & and + | + 8
(b} +4 and + 2 +
[et] oand — | — 4
([} —4and —2 —i

OF these, only (¢) gives the required  resuli,
Ihus,

=9+ 8= (v —8 x=1)
In Example 11, the last térm is positive and

the coefficient of x i§ negative. This Eives a
negative sign In both brckers.

Example 12
Fartorise * — 1083 04,

Idstep: 4% — 100+ 2=t 1 .
2nd step: Find two numbers such that their
product is + 24 and their sum is — |0, Sinee
the 24 is pesitive and the 10 is negative,
vomsider negative lctors umly,

Jactors of 4+ 94 swem of factirs

[a) — I and — 24 — 95
(h] =2und — 12 —14
ey —dand —8 -1
() —4and =4 — 10

O thege, only (d) gives the required result,
Thus, * — 10t + 24 = (1 = (1 — &)

Exercige 22¢
Factorise the lollowinge,

L v —de + 3 25y — 8+ 2
5 & — 18z + 17 4 4" - Ba+ 7

llowing quadratic UNPPeSSIONS.

5 8 — 5h+ 6 6 ¢ —7c+6

7 d% — 94+ 14 8 — 7o+ 10
94" — 11p+ 24 10. ¢* — 10g + 21
1./ — 16/ + 28 12.07°— 10x + 25

So far, the given quadratic expressions have
all contained a positive last 1erm. Examples 15
and 14 showw wha happens when the last term
is negative,

Example 13
Factorise the expression v + 25 — 15,

Ist stepi x° + P~ 15 = (=
Znd step: Find two numbers such that their
product is — 135 and their sum is + 2. Lig the
possible pairs.and find their sums.

Sactors of — |5 summ af fictors

{a} — 15 and + | — |4
(b} + 15.and — | + 14
(e} —3and +3 —2
(d) +5and —3 + 2

OF these, only (d) gives the vorrect resulr.
40y — 15 = fie 3 e —3)

Example 14

Factorise ¥ — 45 — 19,

Find two numbers such that their product is
— 12 and their sum is — 4.

Sactars af — 12 sum of factors

[a) —12:and +1 i1
(b) +12 and — | + 11
fc) —6and—+2 i
id) +6and —2 + 4
le) —4and +3 —]
() +4and —3 ¥

OfF these, only (¢) gives the reqquired resulp.
¥ —dr— |19 = (x — B){x + 2)

Notice that if the last term in the FIvEn %=
pression is negative, the signs inside (he
brackets are dilferent; one positive and one
negative,

Exercise 22f
Factorise the following.
1 ¥ + 42— 5

S x'+6e—7

S +n—2

2 —dg—5
4 —6h— 7
B = —0s— 3




2 — Me— 11 8 ° + 12y — 13
* — 2r:— |5 10 v + 14y — 15
"+ 55— 6 12 ¥ —5(— 6
=6 14 #+v—6

L

=
L}

SHW= @
1'F:.‘

T+ =20 16 & — Be — 20
=40 18 +* — 4
Perfect squares
ba + 61 = (g + bila+ ;}z_dl + ab + ab + b
{a + b) a+2ab+a:52
la — 4)t = (a— bila — b= a" — agb — ab + }*
L (a = b)* = a® - 2ab + b*

ese results are very important and should
be Temembered.,

g, 22.2 oy €8 a4 grometrical representation of
a ! ad
a+ BT =a" +2mﬂ-+il'
A
n'.ll af i
wth
‘ ; i ah
e, ¥
a !
|" T+ b —r!
. 22.2
Example 15

i the follvioing.
(Gm + Tn)™ (b)) (4 — 5007,

2 (3m + Tn)?
= (3m)* + 2 % 3m X Tu+ (Tn)?
= " + 2w + 499

bl (du — )2
= (4u)® — 2 ¥ %u X 5p + {52)7
= 16u”" — 40ur + 5%

totice that the squared terms, are always

pittie.

Exercise 22g (Oral or written)
xpand the fullowing,

La+4)% 2(h-3°2 3064+a°
4 (2—d 5 (1+m* 6 (2u+ 1)
T (+3)* 8 (u—207 9 (54— k)"

19 (p+ 4¢)* 11 (22 4+ 3407 12 (36 — 52
13 (7e — 2/)° 14 [iﬂx—fj-l*’jr]+[ |T
16 (3a + 76" 17 (c — 84)° 18 (9u + )2 .

The expansion of a perlect square can somie-
times be used to shorten the working when
stjuaring numbers,

Example 16
Find the valiz of (a) 1047,

{a) 104% = (100 + 4)?
1007 + 2 x 100 x ¢ + 4%
L0 OO 4+ B + 16

, (B) 977

Il

= 111 816
(b) 977 = (100 — $)*
= 100 — 2 x 100 % 3 + 3
= 0000 — 600 + 9
= 0409
Exercise 22h
Find the squares of the following numbers,
I 101 2 99 3103
4 94 5 1001 6 Y99
71005 8 996 9 995
10 72 11 83 12 79
Example 17

Factorise the fuﬁummg
(a) &+ 124 + 36 (B) 25K — 30A% + 04°
(a) Notive that A7 is the square of f, 36 is the
square of b and 12/ is twice the product of
fi .J.nr_f &,
i+ 128 + 36 = (h + 6){h + 6)
= (h+ 6)°

() "‘:Jﬁr is the square of 54
9% is the square of 34
304k 35 twice the pr‘ndLu t ol 54 and 34
B4 — 30k + 9* = = (G — 3%)°

Exercise 221 (Oral or written)
Give the following as the square ol an expres-
siom 1n brackits,

1 &+ 10a + 25 2 4+ BEH 1B
3+ 60649 4 4% + 204 + 100
5 m — fim+ 9 6 n - 12n + 36
7 % — 4+ 4 8 v —r 41
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9 &+ 167 + G4 10 & — 14k + 49

14— 46+ 0 12 81 + 184 + 4*
13 ¥ 4 By + Oy~ 14 45 — 125+ 9

5 1 — %%+ a* 16 252" — 3w + &
17 Ga= — Ddah + 165°

18 121 — 29y + 4*

Difference of two squares

(o bl — t'J:_l =u"+ah —an — W =g —
Henee a* — % = {a + bia — B

Fig, 22.3 shows how a cardboard model can be
miade 1o demonsicate that

a’ = "= (a + ki{a — b).
']
.'
il &
- e |
=
[
ar_'!g. .I.‘J.I.J...?I 1 &
Example 18
Pactorive the following.
(a) v =4 (b) 36— 9a° (¢) 25m" — 168"
(a) 9 — 4= (¥ (2)°
= {a— '.E'I-:a = :_J_I
(b} 36 — 9" = fl;:u‘I — {3a)"
= (h + 3a)i6 — S
. 0 o ; i
(€} om* — l6n” = (hm)? — (401"
= (Gm + 4n)(Gm — An)
Example 19

- x - Uk -
Faclorise Sa- — 43.

.rh':? Iwo TS ]'IEJ.'H' e |;H'1Ia'|' "1 in COMImon

I.LLC this o I1rar
Bt — 45 = 'H,r." = ‘11

= .H_l.' - J '.'
Ble+ 3)la — 3

Exercise 22j (Oral or written)
Factorise l]]{rﬂ”l]hll‘lL -

L —] o =yt
R 4 % — 167
5 1 — a%p? 6 49— -I-r"I

7 l‘-:l'l: - ut'ﬁ s‘ = '-‘f

9 4% — 4 0, 44

11 "‘]ﬁ' — 1f 12 49m" —*
13 p=g° — 9 M 25 — g%p°
15 8] — w? 16 100x7 — |
17 169" — 45° 18 164" — k°
19 4 — 404" 20 ¢ — 47°
21 362" — 4947 22 545 — 454"

23 %% - 2 24 100 — w*

Uhe difference of two squares can sometimes
bie used 1o shorten calculations,

Example 20
Find the value of 173° — 1277
173% — 1272 = (173 + 1373(173 — 1973

= 30 % 46
=13 800

Example 21

Fig. 224 shows a civenlar metal washer., If the din-
meters of the washer and ite hole are 3 cm and | em
respectively, find the area of the washer. Use the valu

314 fur .
-
b

Let the vuter and inner radii of the washer he
Handr respectively

Fig, 29.4

Avca of washer = gf” — 7r°
= g — )
= g+ &k — r

But R = ldemand r= }em.

Area ol washer = 7(ld + 11l — &) em”
=g X PR lem®

= 2m ey

= 2 x %14 cm®

= 6,28 cm”




Exercise' 22k

In quesuons-1-10, use the dilference of two

squares to find the values of the given

numerical expressions,
196°—4% 2 1)8%°— 182 § 732 — 72
(498 —4 5 103°-9 @ 597 _ 4u2
763" - 37" 8577 =550 9 | 004 — 16

10 997 — 9

11 A metal washer has an outer diameter of
I mm and an inner diameter of 6 mm. Lise
the value 3,14 for m 1o find the area of the
metal washer in mm®.

12 A cylindrical clay pipe has inner and outer
radii of 3.7 cm and 2.9 em respectively.
Use the value % for 7 to find the area of
clay in a cross-scction of the pipe.

Quadratic equations

Il the product of two numbers is 0, then one of
the numbers (or possibly both of them) must
be zero. For example,
Ix0=0, 0x—73 =1
In general, it X b= ()
then either o= 0
arb=1()

and 0 X 0=

Example 22
Solpe the eguation (x — 2+ }'} = ).

If(x—2)(x+7) =0
then either s — 2 =Opre+ 7= ()
- A= . x=—7

Example 23
Solve ala + 3 =10

4
IWeale+ 3 =0
then eithera = O urg + 3 =0
=] g=0ur -3

Example 24 )
Solve the equation (m — 5 =0,

If(m—3)"=0n

then (m — 3)(m — 3) =0
Henece m — 5 = 0 (twice)
= m=>5 (twice) .
The solutions of the equations in Examples
22, 23, 24 are called the roots of the cquations.
Notice that Example 24 contains a repeated
root.

Exercise 22/

Sulve the following equations,
1 (& — 3){a + 3i=1

(b= 26— 1) =0

(x +2){x + 6) =0

{y —5)y=10

(m + 3)(m—4) =0

=3+ 3 =0

ig+1) =0

(25} (s 8) =0

{3 =xl=

10 94 —3) =0

11 5(a+ 2)(a - 4) =0

12 46(b + 6) = 0

I3 3did —7)=0

14 6mim + 3) = 0

I5 (6-a)d+nm =0

16 0= (5 + u)(3 — u)

17 v=2iz+21 =0

I8 (x +5)(x —3) =0

19 (9— 7)2=10

0 (0+2"=0

D00 SIS WY LS RD

Example 25
Soive the equation (e + 2){2q — 7 =1,

If (32 + 2)(2a — 7)= 0

then cither 30 + 2 = () or 24 — 7=40

= 3a= —-2or2a=7

= g= —fora=%

= @= —jor3}

Check: By substitution,

ita=—% (324 (2 =7 .
= (240~ —7)
=0x(—8i) =0

il = 34, (3a + 2)(2a — 7)
(105 + 2)¢7 — 7)
128 x ()= ()




|

Exercise 22m
Solve the following equations. Check the results
by substitution

A (f — 34 =) =10

i2m— i+ 4 =10

(o + 350 + 20 = 0

e+ 38x+ 11 =10

(=T s+ =0

(46 ="12)(b = 5) = ()

{4 — 1} [2h 4+ 3) =0

{5 —d)ib — 24} =10

(5 + 3m2 — am) =0

10 (3n 4+ 7)ldn— 1) =0

11 (Ba+ 10)(3a— 12) =10

12 (46— 3¢ =0

13 (Zr+1)°=10

14 (| =22+ 3d) =0

5 (3 +5=0 16 5m(3m —4) =0
17 9+ 8n)ih—70) =0
18 (11 = 4x)" =10

19 332y +9) =0

= RS i~ L SR S

20 5a(l3 4+ 4a) =100

A quadratic equation is one in which 2 is
the highest power of the letter (or letters) in
the equation. We sav that it is an equation of
the second degree. For cxample, m~ — 5m ~
I = ) is equation of the second degree, or
4 quadratic equation. In this example, the LH
side ol the cquation can be factorised: (m + 2}

tm — 71 = 0, The equation is now like many of

those in Exercises 22/ and 99m,

Example 26

Solve the equution ¥ + 49 — 21 = (.

F+d4—=21=0
S+ 7yr—=9=0
Either3+7=0ory —3=10
= yp=—Jory=3

Example 27
Find the roats inf a — Sa = (.

|'|":I == J.lﬁ' =1}
Crala—3Y =1
Fithere=0ora —3=10
ad=[borl
The voves of the equation are 0 and 3
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Example 28

Solee the equation m=16. _

First rearrange the equations
m =16
m—16=10
Factorise (dillerence of two squares):
(m—4)m+ B=10
Fither  m—4=0o0rm+4=1

& m=4orm=—4
<> i = 4
Example 29

Solve the equation x* = 4x + 5.

Rearrange the equation 1o give a quadratic
expression on the LHS and U (zero) on the
RHA:

 =4x+ 5
& Fr—4x—5=10
e =d)x+1l=10
Eitherx —5=00ri+1=10
Sr=5Lorx=—1
Notiee in Examples 28 and 29, that where
neeessary the shven equation should be ar-
ranged (o give & quadratic expression on the
left-hand side and zero (0) on the other side.

Exercise 22n

Solve the [ollowing quadratic eouations. |
1 *—32+2=0 28 +5+6=1
S —c—2=0 4 4"+ 2/ - 3=

e —Te+ 10=10 ﬁrr;‘—-l-m=[}

3

Tn+m=0 Bpr+ip+12=10
9 9" +2—8=0 10 —9%+ 1=
11 ¥ =5y +4=0 124 -9%=0

13 ' —0=0 14 ~ =25

15 " —Be—9=0 16 v+ 2 — 35 =10
I7x—6x+89=0 18/ + 8+ 16 =0
19 & — 4= 1) 20 =—4=0

21 A = 15k + 34 =0

22 ¥ — 15k — 54 =10

238 m” 4+ dm =10 24 P + dm 4+ 3 =10
25 m” + 4m =32 26 47 = 49

27 &4 a=190 28 K — =79

29 £ = 10k + 39 80 2 = 66— 19z




Chapter 23

Everyday arithmetic (4)
Ready reckoners, tables

Ready reckoners

A ready reckoner is a book con taining tables
which  make caleulations casier.  Ready
reckoniers are often used in shops and offices.

Cost of articles

Fig. 23.1 shows a page from a ready reckoner.
It 15 a tabie which gives the cost of from l to
140 articles at 72 cenis each.

| 'F__"f cents

| 1] an | | 25921 71 [ st [ w6 T 76,3 |
2] 144 | 37| 26mq ] 4 | 5184107 | 77M
3| 216 | 3% | 2736 | 231 ] gos | 7
4 | 2E8 30 2R | T | S8 e | 784m
1 360130 | man 75| seo | o | 7eon
| & 431 | 41 2052 T 5472 111 7o
7| S04 42| 3a24 | T | 55,04 [ 12 | sS04
| & | 576 | 43 | 30,06 | 2 S6.06 | 113 | Rl
9] 648 | M| AU g | S, 14 | 114 | 8208
0| 220 | 45 | 2 | 80| s7en | 1S | w3 eo |
1] 792 | 45| 3302 & | 5932 | e | &33s2
| 12| &4 | 47 | 33 | 820 3|7 | s |
131 936 | 48 | 356 | 83| 2078 | 118 | s
| 14 | 10008 | 40 | 3328 | 84 6048 | 110 | mses
I3 1080 | 30 | 3600 | 85 (6120 120 | B6.40
| 1o 13 | 5 | 36.72 (86 | 0192 | 7 | w7 g2
171224 | 2 | 37.43 | 76264 | 122 | grsa |
| 18] 1298 | 53 3816 | 8 | 6336 | 11| swse |
19 | 1368 | 34 | 388 | 890 ks o124 | guoam |
20 | 1440 | 5 | 39060 | o | BLR0 | 125 | 0
20 | 1302 | 36 | qn3e | Ul eEs | ogas | wnTa |
2| 1588 |57 | g | oo | 0624 | BT W) 4y
| = | 1656 | s | 2176 | 93 6use | 138 | uaig |
e e - T 0T | L I e T Y
| 25180 | ea | 4320 | a5 | sean | 130 | 23.60 |
2 | 1872 | 61 | 43.92 | g | 80,12 [ 137 | ga32
| I e | a2 s 0 T 132 | u5.M
28 | 0.6 | 63 | 4536 | 98 | 70.9% 133 | 4576 |
2 2088 | 64 | s608 | o | TEDR | 134 | o054
| 30| 2160 | &5 | as.80 | 100 00 0135 | T
3 n3: | 66 | 47,52 | 1 | 2272 | 134 7.2
| 32| 2304 | 7 | 824 | 02| 3| 57 | esad |
i3 | 23,76 | 68 [ 4896 | 103 | 7.6 | 138 | o9 3e
| 34| 2448 69 | et I LS T B |
35

Sariie) 3 I I

L5 | s | a0 | 140

100 84

“ta. 23]

The complete ready reckonir comtains tbley
lor prices from 4 cent 1o 99 cents, ( ‘ents can he
replaced by any other decimal CHITEnCY,
Find our how Fig. 23.1 gives the fullowing
resulis:

1 12 notebooks ar 79¢ cach cost $8.64
2 65 tickets al 72¢ each cost B8
3 87 bottles at 79¢ vach cost $62.61
4 128 packets ar 72 sach cost $92. 15

=

Exercise 23a {Oral)

Use the ready reckoner in Fig. 231

I Find the cost ol the fallowing artic)es

fa) %at 7%¢ each (b] 24 at 79¢ cach
(¢) 31 at 72¢ each  (d) 50 ar 72 each
{e) 63 at 72¢ cach () 72at 72¢ cach
(2) B6atL 72¢ each (h) 97 ar 72¢ each
(1) 123 at 72¢ oach G 138 ar 72¢ cach

2 A worker pets 79¢ per hour for a 42-hoyy
week. Caleulate his hasic weekly wiage,

3 A tader bought 60 packets of tea for $33,
She sold them ar 720 per packer. Calenlune
her profit,

4 A large store bought 125 packets of biscuits
At Ve per packer. It sold them af 81 per
packet. Caleulate the toral profit,

5 Find the cost of 24 m of cloth ar $5.72 per
metre. [ Hint: notice tha $5.72 = %5 + T

SUICE Currencies are decimal, Fig. 23.1 can
be used lor decimal [ractions and miultiples of
12, For example,

9 articles a1 72¢ cost $15.68
I} articles at $7.20 caost $156.80
19 articles at 7,2¢ cost $1.368
= 81,37 (to the nearest cent)

The ready reckoner can also he nsed to fin
quantities which are not griven in the table For
example,

I articles at 72 cost $13.68
190 articles at 72¢ cost $156.80

1/




Example 1 7 Calculate the cost of 388 units of clectricity
Find the cost of 363 ariicles al 72 cents each; at 10,72c per unit. (Hint 10,72 = 10 + 0.72)
i 8 During one month, a factory makes 916
television sets at a total cost of, $335 860.
The factory sells them all at $720 each.

= Find the profit that the factory makes.
Adding, 363 articles cost $262.80 9 Fig. 23.2 shows part of a ready reckoner
for caleulating the cost of articles costing

565 = 300 4+ 63
At 72¢ each, 300 articles cost $216,00
G5 articles cost $46:80

Example 2 _ 1, 2.4, 4 and 5 unis. Copy and complete
Calaulate the cost of 298 unmits of electricily al 7.2 Fig, 23.2,
e wnil o
First, find te eost at Ve per unit. Num_b::r N cost per article: (unifs)
At 72, 200 units cost $144.00 articles 00 T 2,00 | 3,00 | 4,00 | 5,00
98 umits cost  $T0.00 1 0 7 5
208 units cost 521156 2 2 4 5
Thvide this result by 10 1o find the cost at 752¢ 1 3 G [H]
per unit, 4 | 2| 12
Cuostool electricity =5210,56 = 1) = 521 456 5 5 10 15
= $21 .46 to the nearest cont, & (, 12 18
Exercise 23b ; :1 i; gi
Llse T]u' ready reckoner i Fig. 251 in this 9 0§ 18 a7
CXErC1se,
I Find the cost o1 the followine articles. Ht 1 20
(a) 6ot 57,20 cach (B 20 ar $7,2) each 20 2i 4
(e) & al $720 éach {d) 32 a1 $7.20 each 30 30 ol
(¢) 70at 7.2ceach () 112at 7.2¢ each 40 |40 el ,
() 97 a1 72¢ each (h) 57 at 72 cach 50 500 1M |
(1) 33 at 7.2c cach (j) 70 a1 7,20 each 60 60 | 120
2 Aldarge store buys in a stock ol wothpaste. T 70 140)
It pays 72¢ per tube. Find the cost of buving 80 80 | 160 | |
the lollowing numbers of tubes. 90 o | 180
(a) 200 (h) 300 (¢} 300 | , _
(ck) BOG (ed 1000 () 150 | 100 100 | 200 | |
{z) 2al (h) 340 (i) 180 T
Q) 14 (k) 163 () 216 . i
3 A small hotel charges 7,20 a dav, Find 10 LUse your ready reckoner (Fig. 25.2) 1o find
the cost of staving at the hotel for the the eost of the following articles.
months  of  October, November  and {a) B7 ar $2 each  (b) &6 at 32 each
Descember. (e} 18at $3 each (d) 72.a1 51 each
4 A wader bousht 16 chickens Tor $80. () Bl at $5 cach () 55 at $3 cach
She sold them at $7,20 cach, Find the profit (g) 120 ar $4 cach (h) 234 at $5 cach
she makes. 11 Use vour ready reckoner (Fig. 23.2) and
5 A shoe shop Luvs 88 pairs of shoes at Fig. 23.1 to find the cost of these articles.
$17.20 per pair. How much does this cost (a) 90 at $2.7¢ each
altogether? (M 517,20 = 510 + 57.20) (b)) #yar$5.72 cach
6 Cladenlate the cost ol 1] 5 units of clectricity (e) 7 at$1.72 each
at 7,2¢ per unit. (cly 90 ac $4,72 ¢ach
| 76




(e 32 at 5572 each
(FY 25:a1 %179 eich
{g] 64 at $4.72 each
(h) 83 ar$3.72 each
{1 1Hyat $3.72 each
LI) Gl6G-ar $2.72 rach

12 A shop buvs 38 records $5.95 each. 1y
sells them at $8.97 cach, {a) Find the prof
on 1 recurd. (1) Use the ready reckoner (o
lind the total profir.

Profit and discount

Fig. 29,5 is anather ready reckoner, 11 isaable
which gives the prohd/diseount at a rate of 99
on prices from | unit w95 ynige

9% Profit and Driscount

= gst i ey

e 4 | Loini i Fhnl —

3 [meu‘..r itz [l l-.|||| il ,| valii | Fypiams
IRRIRTER | Lovs | oo 2 3w ﬁ?,um 30,4
[ 21008 | 2amn | x| as | 5w 38,150 | 31450
| 3 02T 300 2730 36| 204 32400 | 32,7660
4| 03600 | 4380 "-,Mfil| 3 3s30 | wiasn| aen
| 51 01,450 5.4.=.u| 3350 1 38 [ 3420 | 41920 34 580
o s | B0 sa | W 350 | 20 .1ﬁ.4su|
T3 FAMN [ 6370 a0 | 3am0 | 3000 36,400
| RIOT20 | R0 L T aen 41 | 3aun | 14em .%?.3|:||
FLOEI | BRI s | 42 1 3 5 45,780 | 38 _2H)
‘rn UA00 10000 | w100 | 43 | 2870 | w70 391w
J||u.uut1 an (A0 | 44 | 3060 | 47,900 | 40,040 |
TZILOS0 03080 | 00,920 | 45| 2050 | qunsn 40 955
[1.« LT T | T L8300 ae | 4140 LINEN 4|,:5r¢||
I3 1260 | 15,260 | 12,740 47 | 3230 | S1230 | 42770
VL3S0 (16350 | 13es0 as | 2,300 | 5270 | a3 e |
] L0 070 14,560 | 49 | 3310 | 53410 kA 500
U7| L5300 | 18,530 [ 15470 | 50 | 45 | 545K | 45,300
|u-: Lo [ 1e2in | 16,380 | 51 | 450 35,500 | 46410
19| 1,710 |_-u.nu 17.200 | 53 470 | 57770 | 48030
LA 2T | 200 | 55| g5 | susg A1 5
1189022 R00 19,110 | 57| 5030 | arqdn 5|,sm|
22| 10 | 23080 | 200020 | Gu | 59 | ol 310 53, e
20N 25070 20930 | 6l | s4u) G AW | 55510
22000 | Zela | 2rsan| a3 S6m0 | 0670 | 57 380
2502350 (27280 | 2750 | 65 | 5850 | 70,840 9,130
|36/ 2 30 |30 23660 | 67 | 0030 | 73,030 | a0 |
| 272,430 |2¢.4:.tu|34_wn | 6210 | 5200 | 62,700
SBIZ5 050 254800 71| 6390 | 77390 | 64 610
2920610 | 5Leio [ 26390 | 73 | 6970 | 74570 | 66,430
S0 200132700 | 27300 | 75 [ 6750 | 81750 | 68 250
512 | 33790 2010 85 | 7esh | 92 650 | 77350
32| 2HED [ 34880 | 2w 120 | wi #1000 SR 100 | 81N
33| 2070 [ 35970 | M030 | o5 | %530 | 113,550 m.-:sn|

Fig. 23.%

The complere ready reckoner containg tabldd
of rates from 1% 10 95% , The money, units can
be in & wr any ather currency. Example 3
shows how the profit/discount ready reckoner
ig wsed,

Example 3

The selling price of a shirt iv $98.

@l If the price ix raised by 9%, find the newo selling
price.

(0) If the trader gives & 9% diveount, Jmd the new
selling prrice.

Look opposite number 28 in e ready reckoner
(Fig. 23,43,

0 1 ¥isataties Gsift vt =
Frodir I isne
TH ] 2580 || WA [ g 1.m:-

Fig. 23,4

The number under *Discount’ is 2,520, This
means that 252 i 9% of 28 $L52 can be
added 10 $28 to sive 2 9% profit or it ean be
subtracted from $28 1o give a 9% discount.
(a) The number under “Cust + Prodit® i
30520 Thus the selling price to make 2
% profit is $30.59.
(Notice thar $30,52 = $08 + 52,525

{b} The number under Cost — Discount’ ix
25,480, Thus the selling price to give a 9%
discount is $25 44,
(Notice that $25.48 = $98 — $2.594

Example 4
The vost frice of a puitar iv $7995. Find the frrice if

@ W discouni iv given Jur ash,

Notice that values far $79 and 95 cents are
ol given in the table, However,

370 = $75 +

Discount price for $75 = $64.25 (1)
Disecount price lor 34 = 5564 (23
95 conts = $95 = L

I Yiscount price lor $95 = $86.45




Discount price for 95¢ = 86,45¢ (3) 2 Find the selling price if a 9% profit is

Adding (1), (2) and (3}, made on a cost price of -
Discount price for $79,95 {a) $9 (b) $18 (e) $22
= $68,25 + 33,64 + Béic (d) $37 {e) $51 (B %75
= $72.75 {g) $28 {h) $46 (i) 38
{j) 390 (k) $16 {l) %59
Exercise 23¢ 3 Find the selling price if a 9% discount is
Use the ready reckoner in Fig, 23.5 for this given on a cost price of
CXETCISE, {a) $43 {(b) $36 (c) $50
1 Find 9% of {d) $21 (e} $53 (f) $29

(a) 13 (b) 73 fc} 35 (g) 371 (h) $33 (i) 38

(d) $25 (e) $40 (f} 361 (3 $32 (k) %95 (1 48

{g) $31 (h) %95 (i) $57 4 Find 9% of the lollowing.

(j) $69 (k) $83 (1) $48 (a) $60 (bh) $40 (e) $100
7% Interest It months | 7-12 manthy Intcrest 7%
Uinits 1 z 3 a ] A h it T & 9 w | ou | i

Lio0e | 0012 | 0018 | 0023 | 0029 | 0035 [] 0040 0047 0053 0,058 0064 | 0,070

200002 | 0023 | 0035 | 0047 | (4058 U070 21 DEEZ 0083 008 | 17 | 00128 [ (14n

3 0018 | 0055 | 0053 0070 0088 | 0,108 FLOOEA | 0140 (LIRS [ 0075 ) 00195 ) L200

410023 | 0,087 | 0070 | 0083 0,017 | 0,140 41 0,063 | 0187 0210 0233 0237 0280

50020 0058 [ 0088 | 0017 0,046 0,175 51 DM 02331 0263 ( 0292 0321 0350

60035 | D070 | 0,005 | 0040 | 0475 | 0,210 O 0245 0,280 ) 0315 | 0350 0385 420

T G041 0082 [ 0123 0163 020K [ 0,245 TIonase | 327 0368 | 0408 | 0 | 04w

Bl 0047 | 00093 [ 0140 | 0087 | 0233 [ 0,280 B ODAZT| 0373 06420 | oWeT | 0313 0560

10053 | Daos [ 04058 | D20 0263 | 0315 90 D365 | D420 DATA| 0525 | 0578 | .63

WH| 058 | DJLIT | 01785 | Diasa| o2u2 | 0350 0] Gahg | 0467 | 0525 0583 o2 | 0,700

L] 0064 | a2 | 00193 D257 | 0321 | D38S 11| (49| 0513 | 0578 0,643 | 0706 [ 0770

12] 0070 | 0140 | 0280 | 0380 | 0,350 0420 121 0490 0560 [ D30 0K | DTF70 | 0840

00 | 0052 | 0228 [ 0303 ( D379 0455 13 0531 | 0607 | 0683 0LTS8 | R34 | 0910

4] 0082 | 0163 | 0245 | 0327 | 0408 | 0400 14 IRST2| ALAS3 | 0,735 | GBET | DBYH. | 0980

15| 088 | (A7 | 0263 0350 | 0438 (.525 15 OA1F( 700 | VSR | ETS [ 0963 1060

20 0,107 | 0,233 | 0330 | 0467 | 0583 | 0,700 0 BT 0835 LOE0 | Le7 | 1383 | 1400

25 0046 | 0292 U438 [ 0S8 0720 0875 2% | 1021 LIG7 | 1313 | 1458 | Lnid 1,750

0750 R3S | 0525 0700 | 0873 1,050 Q20 a0 LETE | LTAD [ LM3s | Zilon

40 0,233 1 0467 | 0700 | 0933 LI&T| 1400 401 1633 1867 | 2,00 2333 | 2567 L1800

a0l 0292 | @583 0875 17| 1458 1750 S0 2042 2333 [ 2405 2T | 320K | 250

60 0330 1 0700 | 050 | 14001 1750 2100 60| 2450 2800 | 3150 | 3300 | 3850 4200

TO| 0408 | 0817 | 1,235 | 1,033 | 2042 2450 mn :b'ﬁﬁi 3367 | 375 4083 | 4.a93 | Lund

B0 0467 | 0933 1400 | 1,867 2,333 | 2.8 80 3267 | LTR3 | 4200 | 46607 | 5035 | S0

20 0525 1050 | 1,575 2100 ( 2625 3550 9| BETE| 4200 | 4725 53250 | 5775 6300

Wi | 0,583 LI6T | L7450 | 2,333 2917 | 3500 100 4083 | 4667 | S50 5,833 | 617 | Tikm
00| 1,167 | 2333 | 3500 | 4.667| 5833 7.000 200 B167| 9333 | 10500 [ 11,667 | 12833 | 14000
W) LA | 3500 | 5250 | TN | TS0 10,500 JCHE _! 12250 | 14000 | 15,750 [ 17500 | 19250 | 21,000
00| 2333 | 4,607 | TON0 [ 9333 L1166 | 14,006 400 | 16333 | 18,6067 | 21,000 | 23,333 | 254667 [ 28000
SN 2007 | 3B33 | K70 | 11.66T | 14383 | 17500 00| 200AET | 23,333 | 26,250 | 29167 | 3Z083 [ 35000
GO0 | 3500 | T.000) | 100300 [ 14,000 | 17500 | 21,000 GO0 [ 245000 [ 25000 | 31500 [ 350060 | 385K | 4200
TO0| &083 | 86T | 12250 | 16,333 | 20,417 | 24,500 00| 2RI | 32667 | 36,TA0 | AGRE3 | 44417 | 49
BN | 4667 | 9,333 | 14.06K) | 18667 | 23333 L IR.HH 8O0 | 32,667 | 37333 | 420K dih6T | 51333 | 56,000
SN | 5250 | 10,500 | 15,750 | 21,000 | 26,250 0 31300 900 | 36,750 | 42,000 [ 472500 51500 | 5T,FS0 [ )
N0 | 5,833 | LL.66T | 17.5000| 23,333 | 29,167 | 35,000 1000 | MEH3F | 4667 | 32500 [ 582,333 | od, 16T | 7000

i =
178
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(d) $77 (e] %54 () 893
(g 39, (h) 5le (i} &7c
(i) 33¢ (k) 66e (1) 88ec

5 Find the selling price if a 49, profit is
mide on o cost price of
{a) $52 (b) %70 (¢} %78
(d) $74 (el %99 {r} %82

6 Find the sclling price i a 9% discount is
given on a enst price of
{a) S92 (h) %48 (e} $64
id) %38 (e] %68 (f) $76

7 The enst price of an-electrie fan is $117.60.
Find the price ifa 9%, discount is given for
cash.

& Asales tax of 9% is addid to the price of a
car which costs $7 420 befisre tax. Find the
sclling price of the car:

9 The original price of un article is $330.
The price is raised by 8%. Find the new
price. Find the selling price if the trader
then gives a 9% diseount,

10 There is a 90% Import tax on refrigerators,
Find the amount of tax o be paid on o
refrigerator which has a pre-tay valye of
$950. (Hint: 90% = 10 x 0% )

Simple interest
Fig. 235 is a ready reckoner which gives the
simple nterest ar 79, per anmum on various

amounts of money over a period from | by 18
months,

Example 5
Find the simple inturesi i 8343 is saved fir 11 months
wt 7% per anmum.

Units of money dre given in the leli-hand
column on each page ol the table in F g, 233,
I'he column giving rates lisr | ] months is on
the right-hand paee of the talile

From the table in Fig. 23.5, ar 7%, per annum
for 11 months.
simple interest on 8300 = 19 250
simple interest on - §44) = $2.567
Sple interest on §5 = $,321

ston $345 = $22 118

Adding, simple intere

The interest is $22 14 to the nearest ceny

Exercise 23d
1 Find the interest on the followine, wiven
that the interest rate is 7% Per ann,
Round all answers to the nearest ceng.
() %70 lor 3 months
(h) $15 for 6 months
(&) $200 for 7 months b/
(d) $40 for 8 months
(e} $80 Jor L1 months SagRE
(1) %5 lor 1 month :
$90 for 3 months R a

{g)

(b} $700 for 2 moenths 1}3

(i) $8 for 10 months £

[} 14 for 4 months 2 P
(k} $1 000 for 9 months e

(- S800 for | Viar
2 Use the method of Example 3w find the
mierest on the following ar 74 PEr dnnur,
Round cach answer to (lje nearcst cend,
(a) $680 for & months
() 874 for 5 months
(] $18 for 11 menths
{d) $990 for 10 mon ks
{e) $408 for 6 months
() $814 for 7 months
() $285 lor 3 months
th) 3327 for 4 months
() $1 620 for 9 months

() %752 for 2 months
(k) $1980 for | Vear

) %386 for 1 month

3 A man horrows $12 200 to buy a house, He
repays the loan with interest ag 4 rite of 7%
petannum. How much interest does he pay
in his first year?

4 Find the simple interest op B4 650 which is
saved or 2 vedars 8 monthy at 7% per
annum.,

5 A woman saves $900 for 1 vear at 79
Iterest per anpum. {a} Find the eal
damount ol money she has at the end of the
vear. (b She leaves this money in the bank
for a further 3 months. Fing the total
amount of moncey she has by then, [Assume
that the total money at the end of the fipst
Jear getsntercst at 7% for 5 manths, )

I75



Tables

Using tables of squares

The table of sejuares on page 203 can be used
o convert S-digi numbers to sguares of those
numbers,

Example 6
[ise the table of squares fo find 4, 162,

The digits 4,1 appear in the left-hand column
ol the Gible of squares. 6 is the third digit. Look
tor the column headed 6. Find the number
which is across [rom 4.1 and under 6. See Fig,
23.6.

Fig. 23.6

The number is 17,3,
Hence 4,16 = 17,3,
This result is correet to 3 5.0

Example 7
Use the table of squares fo find (g} 19% (B} 1907,
() 19 = L6 % 10
19 = (1.9 x 10)*
=19 %107

From the table of squares,
1.9 =361

Hence 1 =361 x 10
= 1461
(b} 190 = 1.9 (00
190°F = (1,9 % 100)"
= 1.9% % 1007
=361 % 10000
=36 1)
In Example 7, notice that
1,9° = 5,61
199 = 36)

190° =36 100
180

When a number is multiphed by inercasing
powers ol 10, its square is multiplied by in-
creasing powers ol 100,

Exercise 23e

Use the table of squares on page 203 in this

EXCreise.

1 Find thf‘ vitlues of the lollowing.

(a) 1.4 (h) 2,37 (c) 6.8
(d) 7.9 (e) 4.9° (f) ﬂ,ﬁ’-
{g) 5,65 (h) 9,08 (i 3.15°
(i) 1.88” (k) 5,71° (1} 4,54
2 Find the values of the following.
(a) 18° (b) 31° (e) 32°
(d) 15° (e} 29° (ry 44°
(@) 70,57 (h) 20,6° (i) 62,7°
{j) 59,8 (k) 81,37 (1) 90,9%

3 Round off the [ollowing to 3 s.[. and then

find the approximate square of each
number.
(a) 1,733 {h) 2,804 fe) 78,65
{d} 52,14 (e} 9647 (f) 49,57
{z] 6326 (h) 8053 (i} 3036

4 Find the values of the lollowing.

(a) 1307 (b) 410° (c) 870°
(d) 504° (e} 2700° ([} 8350°
5 Look at the [ollowing pattern:
1,5 225 =] %X 240,25
2.5° 625 =2 % 3+ 10,25
3.5°= 1225 =3 X 4 + 0,25
Find out if' the pattern continues in the
SAITE "n.'-'iijr'.

Square root tables
Tables of square roots are given on pages 204
and 205, Notice that there are fio tablcs.

Example § _
Llse square rool tables to find (a) V5,7, (b i V57,

(a) 5,7 lies between 1 oand 9,99, Use the frst
table (page 204).
V5,7 =289

it 37 lies between 10 and 99.9. Use the second
tahle [page 205).

V57 = 7.55



The square root tables give results rounded 1
351 For example V5.7 =299 10 3 s.f How-
ever, il 2.59° is worked out, the result is 5,712 1,
not 5,7, Nevertheless, 3 significant figures are
aceurate enough for most purposes,

Example 9 I
Use square voot tables to Sind (a) V875, (&) V3 8927,

(a) 873 =8.75'% 100
V875 = V8,75 % 100
=V8.75 x V1D
=V8.73 % 10
From the fiest able V8,75 = 2.94
Henee VBTS = 296 X 10 = 20,6 10 3 5.1

(s} VIBT =3830 103850 = 38,8 X0

V3827 =Vv383 x 100
=V383 % VID
=V383 x 10
From the second table '\.“EHE = {18
Henee V3827 = 6,19 X 10 = 61,910 3 s.f

Notice agaim that the final results are non exac.
For example, 61,9° = $831,61. not 3 807,

|

3 Round ol the following 10 3 4.0 Then

Exercise 23f =

Use the square root tables on pages 204 and
205 in this exercise, 4
I Vind the square roots of the [illowing,

(a} 9 (b) 80 (¢) 2.8  (d) 28

() &7 {f) 47 (g} 5.04  (h) 50.4

() 36,2 (j) 3.62 (k) 25,7 (1) 257
2 Vind the square roos of the felenwinygr,

fa) 7 (b)Y 700 (e} 700 (d) 7000

fe) 29 (1) 29 (g 290  (h) 2900

(1) 38,2 (j) 382 (k) 3890 (1) 28200

(m)] 10 {n) 100 (o) | 000 () T 000

() 2 (r] 439 (s} 8450 (1) 72 100

lind
their approximate sfpuare roots,

(a) 9,286  (h) 7823 (o) 4648

(d) 8455 () 61,27 () G127

(g) 5903 (h) 5806 (i} 5003

{j) 500.3 (k) 65945 (1) 1482

4 Find ow il V10 is 4 good approsimation

tor o,

5 (a) Use square root tables to find m if
m =V H.

(1} Using the value of m found in part (a),
find the value of m* from the wable of
Squares.

fel What do you notice? Explain,



Chapter 24

Calculator skills

Know your calculator

There are many kinds of caleulator. Some
have more buttons pr kevs than others. Some
work in different wavs from others. 5o leamn
about pour calculator. Find out what it can do
H von use it well, it will do tedious arithmetic
tor wou. Tt will save your brain for more im-
portant things.

Fig. 24.1 shows the main parts of a lour-
functon caleulator which has percentage and
sguare root kevs gz well as a memory.

Poteér
A maleulator geis its power cither [rarm small

hatteries or, il it is hoted with selar cells, from
any light source (e.g. davlight or even candle-
fight), If your caleulator has batterics, switch
it olT when not in uwse. Get into the habie o
saving your batteries.

Display

The display shows the answers, The digits in
the display are a little unusual. They are made
of small line serments.

Kevboard
The kevboard has four main sets ol kevs or
hutions:

Electronic calculator

solar power cells
{if titted)

MBMary keys

MG = memory clear W I e H» !
MR \

mamory recall h

M- = take from mamorny N
Mi = add o memory *\

parcentape key —i 4

| 3.1415821 gy
) o) ]
I? IB |9 1>< =TT amr:ggﬁz;s

gouare root key

__]T

[

claar last antry

_Ic

all ciear —

number kays

and decimal
Comima

Fig. :
182
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1 Number keys o result o
Press these keys: [0, [1], [21, [3]. [4], (5], [6]. Rey sequence. B calcnlator
E]. [_ﬂ], @ and the decimal comma key :
tustally shown as a dot [5]) 1o enter numbers )
into the caleulator, 3 =

2 Funetion feys EIETDE

Press these kevs: (1], [=1. [, [, [%] and X2l =[=1=]
> W operate on the numbers vour hiave = I__]?n’:ﬂﬂ

entered
3 Clearing beys

5 - o
The [¢] key chars: the last number‘you 15 j_T|
entered. Press [ if YOou enter a wrong HH S
number by mistake, On some caleularars m
[CE] s written insteac of [€]. The [ad] button = =s] =
clears the whole caleulation that you are
working on, Use this if ¥ou want 1o start

from the beginning again, Also use ; t belore 1) El
starting any calenlation. Often the EI
button is linked 1o the caleulator's swireh -
and is written as [on/ac). E”I]E]Li]

& Memory o =T

Memary keys are used store numbers.
They keep numbers in store while the caleu-

lator is husy working with other numbers. e
Numbers can be added to the memory using

(A5] or subtrnewed using B, Press [MR :
to display the number in store., Press WG] to ?.ﬂ[l"f =!
clear the memory, [T there is g number in EEE
the memery, the caleulator usually shows i

small s in one corner of the display,

Numbers in the memory are not cleared by if EE@E
TP i i ¥
the [T o [3C] keys. m x
E?C_EI'F]SE Eﬂ_ia . [_'—{J | el
1 Fiv question meay be: done avally in elass,
Capy and complete Table 24,1, For each 12 H ki)

key sequence first guess what you think the

outcome will be: Then use vour caleulator 1o s =

get a result. I anything unexpected happens, B2 |B u B

make a note in the right hand column. E]Ef
Table 24.1 % BEE
—_—
s oo S we EERTH
o EEEEE BBBEDE
MECEE BEORaE
DEEE BEBRBE
e BEECEE

% e
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result on

calvulator s

kry sequence Fuess

SnBEm0e
EDOBGE
CLTLIL
LA
BEECOODE

fil ] ju "‘!l |,'|| .u.:" 4 " =|
S

o (LR
BEEAE
CREnS
EEEnS

k) EHFH 4]

8 D PR C] P B
S B £ O e

[T B 2 @ O 2 Y T
A e ]

.'LI—" :1||n11 |J MI!|

2 Dhsplay on your caleulatr (a) the highest
possible number. (b} the Jowest positive
number.

3 To find what a snail ives in:

(a) caleulate 3% 51 % 4494;
(b} tarn your caleulator upside down and
ceac the l‘_llh;‘.‘] AV

4 To hind our what |11 anLE grow in:

(a} caleulate V31481 025
(L) wrn your caleulator upside down aned
read the display.
3 (a} Use your caleulator 1o complete
Table 24,2

144

Table 24.2

Powers of 7 value
| 7! 7
yai 10
rid 43
';,"I
7
=6 '
L
i
7" |

ihl Look at the final digits of the values
displaved in Table 242, 1s there a
pattern: If s, what is it?

(el Is there a recognizable pattern in the
Ll fwe digis?

(d) Tre the above with o dillersént stirting
number, e.a 3 6, 11, or 13 Are there
iny prterns?

1O up’ is o game for ane person.

Lo aterts Enter any 2-digit prime number

into vour caleubator,

Az To get the calenlator o display a

numberin the form [0, *#=¥5% where * oy

I any: dignit.

Aule: You must multiply the number shown

in the caleulator display by any number of

vour choiee,

Searing: Record  cach multiplication as a

trial. Try to achieve your aim in as few trials

HE [mwh]t' fes vou should keep your score

ax fome as ]Emnrf:.".r'

I‘I* i l"r al ‘ul”ll]ll Bt N g ] e

display press kews | trial no
factire)
HTAR it ® B 1
87 x12 | @
1,1 ® .Y 3
43,96 *x |05 4
98,658 X 1,02 5
FINISH | R EAR LG |

The seore for this game is 5. Starting with
29, can vou o better? Ty 1o beat 50 then
pliy some gumes starting with other prime
numbers.



Addition and subtraction

Use the [+], [=] kevs to add and subtraot and
[=] to display the result.

Example 1
Calculate 356 + 717,
Kevailrakes:
[ [ 3] 6] [+ 7 ][1][7]
Lhsplay:

3 35356 356 7

=]

1075
lanswer)
Rough cheek: 400 + 700 = 1100
It is a good idea to start any mew calculation
by pressing the key. This clears any pre-
vious calculation or data which the ealenlator
may contain. When using a calculator it is
possible to make keying-in mistakes. So make
a habit of doing a rough check. Do the check
mentally.

Example 2
Coalcufate 89 — 54 — 17
Kg}l.f.h’ikes: i _ s
BB HEHERE =
Display
¢ 8 89 89 5 s .95 1 17 i
(answer)

71 717

Rough check: 90 — 50 — 20 = 20

Notice the value 35 in the display. This is an
intermediate result (89 — 54 = 35). It appears
when the second operation is entered.

Example 3
Corlewlate 4 — |6 + 18

Keystrokes:

Le]DIFIOEEMNE 3
Displery:

009 9 | 16—7 1 & i

(answer)

Rough check: 10 — 20 + 20 = 1) '
Notice that the caleulator gives a regative out-
come if it is programmed 1o subtract a larger
number from a smaller number, Thus 9@ — 16
gives — 7 as an intermediate result during the
above caleulation.

Exercise 24b

1 Do the following on your calculator. Write
down what appears in the display when vou
press cach key and underline the final
ATESWET

() 7+ 4 (b} 9—5
(e 9d-—25 () 38 + 48
(e} 4 — 38 — 926 () 184+37 + 42

(z) 123 + 436 — 545
{ij 32,7 — 84
(j) 34+ 78443
2 Look at the llowing, Six of them are in-
corregt,
i) 6+7=14 (i
(i) 22 — 12 = 1) (iv)
fv) 235+ 680 = 3015
(vi) 84+ 4.5 =154
(vii) 87 — 59 =82 (viii) 36 +48=—12
ta) Decide which ones appear to he in-
correct.
(bi Use vour ealeulator to eorrect them.
3 Look ar the following belore doing them.
What kind of answer do you expect? Do the
calculations,

(h) 38 — 82+ 71

46 + 19 =912
50 — 42 = 53

fa) 2 —7 (b} 5 — 135
(o) 16 — 49 (d) 36 — 73
(e} 8 — 75 (44 — 260

gl 256 — 911 (h) 56 = 46 — 66

4 An athlete buys some clothes, The bill is
shown in Fig, 24.2. Check that the shup as-
sistant has added up everything correctly,

SPORTS WoRLD
Trocksuik $ 59,49
Swmenb=ht $ 1, 90
<heort= $ 14, 90
E\.}hni\ﬂ 'S_Pne.s $ 3 45
Tokal $ 131, 24

Fig. 242
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5 What will the shopping in Fig: 24.3 cost?

Bottle orange juice $4.20
Jar ecoflce $5.82
Packet of ea £1.95
Sugar %150
Margarine 52,99
Jar peanut butter 52,65
Oranges 3,59
Packet of bacon L4009
Shampoo $4.05
Bag of meal 276
Chicken 514,50

Fig. 24.3

Multiplication and division

Use the and [=] buttons o multiply and
divide numbers, Given a multiplication (or a

division) in the form ¢ X b (or 24 + §), press the
kevs [x] [&] {or [a] [ [E]] then either .

=1, [2], =1 or [=] will display the answer.

Example 4
Calenlute 68 % 04
Kivstrokes:
e [6] [&]
f]r'.};l.'.lf!{]'.'

] G o8 G 2 29

T @ &

1972
fanswer

X

Rough cheek: 70 % 50 = 2 100

Example 5
Caliulate 725 = 25 % |4,

Keystrokes:

g 7](2] 3] RG] =
Display:

0 7 72725725 2 25 29 | 14 406
[answer)
Rough check: TOO = 20 % 10 = 550
Notice that 725 + 25 = 29, 29 appears in the
display ar an intermediate stage of the cal-
culation.

L 86

Calculators have a limited number of spaces
in the display (usually eight spages). Because
of this there is a limit to the size of answer they
can display, Try the caleulation GBANN > 29 000
on 4 ealeulator. Fige 24.4 shows what could
result on some eight-digit calculators:

| e
|. 9720000
(b
|] 9 qeauaa_]
I I I
{ch

|| 1.972 09 “

[ve fwed v -3

” 1.8720%

L R AT

Fig. 244

Note that 68000 x 29000 = 1 972 000 000
(requiting ten digits).

The caleulators in {a) and (b) show the digits
1872 but are unable o display the full number
propecly_. So they print a small 2 (creor) w
warn the user.

The ealeulators in (¢) and (d) group the dis-
play into two parts: 1972 and (1%, This is short
for 1,972 x| 000 000 000, Note the nine zeros
in the second number, They correspond 1o the
U3 This tvpe of caleulator is called w seeentific
caleulator. Scientihe caleulutors can cope with
Tf".l'}' J-"J‘.]'IL{'P ]'I.Il]'l'l!]!_‘]'.\].



Example 6
How many seconds are there in'w 31-day month?

Number of seconds
= (Gl X Gl 2 24 % %]
= 2678 400 | caleulator|

Exercise 24¢

I Do the [ollowing on your calewlaror. Write
down whit appears in the displiy as von
press cach buton, Underline vour linud
ATEWeT,
{a) 67 x 88
fe) 513 = 19
(e} 49 %67 X 13
(F) 74938 = 81 = |4
(el W22 104 + 78
(hj 495 + 33 % 4

2 The ollowing caleulations all involve deci-
mal commas. Give cach answer (i} as dis-

(h] 1931 = 58
ey 46"

plaved on the caleulawr, (i) rounded ofl

e 2 decimal places.
(i} G794 3 904 (b) 51,73 2 24,79
ic) 28 34] = 85 (d) 74.184 = 40,08
() 4 &+ 35 %8 (1) 7% 11 % 44
() 778 + 4,07 % 3.508
(h) 3,142 % 4.5 % 4.5

3 Look at the following, Six of them are
incorrect,
(i)  Hxu=13p
(i) 100000 = 100 = 1 000

(1) 67 % 81 = 30916

{iv) 690 = 15 =45

(v | 000 = 360 = 54

fvi) L7 X 5. % 1.5=3%15
{wii) 360 < |8 +5=4

(viii) 4 125 =814 =75
{a) Decide which ones
IMCOrrect.
(b} Use vour culculator w correct them.
4 Multply 30000 by 50 000 on your cal-
culator. Whar is displayed?
5 (a) Calculate 10000 000 = 0.9,
(b} Calculate 101000 000 + 0.9 < 0.9,
6 How many seconds are there in a 363-day
vear!
7 la) Write vour age to the nearest vear.
(h) Caleulate how many davs you have
hved (assume 365 days ina vear).

appear o he

(o) Caleulate how many hours you have

liveed: -
(o) Clalculawe how many minutes, your have
lived, ;

te) s opassible lorvourcalealinor to eal-
culate the number o seconds AT
havee lived?

8 A health inspeetor gets o salury ol §17 324
per annum, How much does this represent
(a) permenth, (b) per day? Give answers
tey the nearest cent,

9 The 42 members of a club hired a bus o
visit Gorest Zimbebwe, Withe bus COmpany
charged 5350, how much did cach member
have w pay?

10 An acroplane travels 350 km in 1 bour.
(a) How many km does it travel in one
minuie?
ih) How many metres does it travel in o
minute?
e} Howmany metres does e travel in one
second?

Mixed operations, brackets

Look bick 1o Exercise 24a, question 1. part
g In some cases caleulators APPCAT T Ehee
twa answers to the same problem. According
to the rules of precedence in arithmetic,

2+ 5% 3=2415= 17
and X 3 +£3 =15 +2=17

However, the caleulator gives on the one hand:
Kevsirokes: [+ G X B E

Display. 2 2 5 7 3 2 [answer)

and on the other:

Kevstrakes; E m_. 2 =

Lhisplay. 3 5 515 2 17 (answer)
This is hecause the caleulator follows the oper-
ations in the order it receives them.,

Example 7
Calenlate 34 + 8 x 39,

There are no brackets, but multiplication is
done before addition. Rearrange the numbiers
as follows:
M +8Bx32 =8%52+ 4

= (# x 52) + 34

= 450 [ealeulator]
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Example 8
Corlenlate 2.3 % (8.9 — 2.1},

The brackets show that the subteaction is 1o he
done first. Rearrange the numbers so that the
subtraction comies before the multiplication:
23 x (89 —-21)

= (H.9— 21) x 23

= 15,64 |calculator]
In the above examples it is possible to ‘turn the
caleulation round’ becanse in general 4 X 6 =
b X a. However, with division this is not poss-
ible. Read the ollowing example carefully,

Example 9 (optional)
Calenlate B = (37 — 23).

The subtraction in the brackets must be done
first. The outcome is held in Memory, o be re-
called when it is needed. The sequence of
working is as follows:

37 =] 28 4] 84 [Z]uxl[=T6

Check the above sequence on your own eal-
culator and note the changes in display.

It is essentiul to enter numbers and oper-
ations in an order which will enable the cal-
culator Lo give correct results, This means doing
calculations in brackets first and storing them

188

if necessary. Thereafter, do multiplications
and divisions before additions a.nd_h&ui}tractiuns.

Exercise 24d :
I In six of the ollowing cases; caleulators will
give incorrect results il the numbers and
operations are entered in the given order. In
Lh-@ﬁl" CASLS l'f.‘:!.rl'iil!:i_’;{' lll!.' ]'ll.]n'lhl'.!'ﬁ o1 ] l}l}lt
calculators will compute correct results.
{a}) 83X G — 231 {b) 45+ 68 + 17
(o) 22 +42 = 3 {d) 63 + 18 X35
(e} 18 %17 — 15 f) (19+ 9 =7
(g) 487 X (6 + 3) (h) 100 x (31 — I4)
Caleulate the following, rearranging the
”T'I].l'r H.'J!PTI" Wl’?.'n'.'l'ﬂﬂ"..
(a) 95 % 7 — 438
(c) 534 75+5  (d) 666+ 36+ 25
(o) 49°% K18 — 3} [f) (434 = 358) =13
lg) 8:438 + 362 + 2,6
(h) 8.8 X (6,12 — 5,47)
3 Updianﬂf
All of the following require part of the cal-
culation 1o be stored (either on paper or in
MEMOTY ),
{a) 68— 14 x 3 (h) 216+ (25 = 1)
{c) 708 + (28 + 31)(d) #4 — 261 + 29
(e} 46,7 + (15,28 — 3,59)
(fy 38104 — 126 x 7.8

1=

(b) 101 + 51 x ¢



Junior Certificate Practice Examination

This section containg a full seale practice exam-
ination at Junior Certificate level, If the fol-
lowing papers are to be effective, they should
be done under examination conditions, i.e. the
time allowed lor cach paper should be observed
and neither the textbook nor notes should be
referred to.

General advice: - S

1 Be sure that you read and understand the
examination rubric (instructions). Typical
rubric is given hefore cach paper. Note,
however, that the authorities tnay change
the rubric at any time for any reason if they
wish. S0, always check the rubric.

2- Work out how much time you can afford to
spend on cach question. This can be as little
as 2 to 24 minutes per question on Paper 1.
Allow time for reading the questions and for
checking your answers at the end,

_3-1If any question involves drawing, make a
rough sketch first. This helps you 1o position
your final answer an the paper, whether it is
a graph or a scale drawing.

4 Check your answers 1o see if they are sens-
ible in terms of the given question. For
example, a car costing $22 or a walking speed
of 53600 km/h are sure signs that a mistake
hus been made in an earlier part of the
working.

5 Show all of your working in the body of the
question that vou arc answering, Do not he
ashamed of vour rough working; examiners
know what w look for and may be able o

give credit for such working — but only if

they see it on the paper.

Mathematics
Paper 1

{Time: 2 hours)

Answer all questions.

In each question, choose ome of the letters 4, B, €, D, E
wirich corvesponds o the correct ansicer.

[ more (han one [etter is selecled, that anvwer will
be regarded as wrong.

Al questions carry equal marks and no deductions will
be made for wromg answers.

1 What 15 the value of the digit 5 in the
mimber 624 457
A5 hundeeds
C 5 units
E 5 hundredihs

B 5 tens
I 5 tenths

2 Which one of the following statements is
oot trie?
A 2 iz u natural numhber
B 2is a negative number
C 2is an even number
D 2isa prime number
E 2 s a rational number

3 The number ol perfect squares which lie
between 15 and 65 is }
A3 B 4 5 D6 E 38

4 Il 0,68 is exprossed as a fraction in its
lovwest derms, its denominator will be

ALl7 B3 C3% D50 EBES
5490 = 10 000 = __

A 0000049 B 00004 C 00049

D 0,049 E 049
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6 The HCF (highest common factor) of 36,
72 and 90 is

A% HBI18 C 36 D 90 E 360
7 Solve Qx__}— | 4 Jp="19. F=
A lx B 2% C5 D3 E 24

8 In Fig. R32 PORS is a parallelogram and
STUP is a sgquare.

]
4
Tem
Fig. R32
IfPS =5 cmand RS = 7 ¢m the perimeter
of PORSTU is
A 24 em B 29 em C 34 em
D 36 cm E 39 om
9 When y = 9, the value of 3y — 5 is
AT B2 R D 32 E 34
10 The number which is 3 greater than n is
An+3 B 3n Cn—23
D ix E3d—n
11 Expressed in tonnes, 486 kg is
A 461 B 4,861 C 0,486 ¢
D 004861t E 0,004 86 t

12 How much simple interest does $600 make
in three years at 7% per annum?

AS%7 BSI8 C321 D$2 E $12

I3 When 27 people share a sack of meal they
each get 4 kg. When 12 people share a
similar sack of meal they each get
A Jkg B 8 kg C 9kg
D10k E 12kg

14 In Fig. R33, A contains 15 elements, B
containg 12 elements and A M B contains 8
elements,

190

Fig. R33
How many elements are in A U B?
AI19 B23 C27 D3 E 35
y ; g — 3h
15 What is the value al whena = 2
and § = —H?
A —18 B==]1 C 12
D 13 E 24

16 Which of the points in Fig. R34 has co-
ordinates {—4; 137

——T7 e e o o
E A 4 |
t I 3
2]
— 4B }=
' E—
4 -3 -2 -9 | 2 § I =
| + | I\ b S
bt — =g
=
= © D4 +E =3
Fig, B34

17 Which of the following statements about
diagonals is/are true lor all rectangles?
I they are equal in length, IT  thev cross
atright angles, I11  they bisect each other

A 1 only B Iand I1 only
C IT only D 1 and ITI only
E 111 only

18 Round off all the numbers in the given
expression to the nearest whole number,



4,997

Hence find the approximate value of the
expression,

A B8 ool D 16 E 25
198 =9 —=[(=5)=
A-b B—-4 C4 D6 E|I2

20 Given that 245 % n = m, find the smallest
value of # such that m is a perfect square.
” A5 B 7 C 20 D 25 E 49

21 If

{4

1 = {multiples of 11} and E =

6; . ..; 20} write down the set M N E.
B {11}

99) D {11;22

24 6; 8; 10; 115 12; 145 16; 18; 20)

E:{-_-.:?'

A
G
E

22 What are the coordinates of the point P in
Fig. R35?

£7'S =——i—=
=
3 | 1
1 —1 [T 4 1 t
| —i =
+F
-3} e 4
Fig. R35
A—3%2 B(@2-3 C(+—49
D{E3:=2 E (—%3%)

23 The first digit of the square root of 79 is
e~ & 32 B4. €7F Da ESY

24 A map is drawn to a scale 2 em to 100 km,
On the map the distance between-two
towmns is 2.5 cm. What is their true distance

apart?
A 40 km B 80 km €123 km
D250km  E 300 km

The cost of hiring a car includes a charge for
distance travelled. Fig. R36 is a graph which is
used to work out this part of the cost.

Cost of car hire
o
iy
bas
5
5
£
b
. =
i 1
TR i TP
r o 130
Dristanve-travelled (km) |
ng. F i)

Use Fig. R36 1o answer questions 25, 26
and 27.

25 How much is the charge if the car travels

75 km?
A El5 B $16 C $17
D $17,50 E $18

19]



26 Approxmmately how far has the car travelled
if the distance charge is $23.50?
Al123km B 125km C 138 km

"}
<l 1 1a5km  E 175 km

3

A %D
S D $7.50

What is the distance charge if no distance
iz travelled?

B %5
E %9

C %7

" 28 There are 180 girls ina mixed school, 17

the ratio of girls to bovs is 4 1 3, the total
number of students in the school is

A 225 B 3lp 360

1 405 E 420

29 Fig. R37 is the graph of'asct ol numbers, 5.

e

sy

Fig. R37
Which one of the bllowing dLimc\. bt
A —T<a<?2) A
B{xn—-1l=x=2) o i
C {xix=—10or2} '

D {x:—1<yx=3}
Efx:—1=x<2}

(%ﬂ Given Fig. R38. calculate the length of

xQ.

'_.) v
[
b om
4 cm
X q 3 om Fw
Fig. R38

A Beom B 7 om C 11 cm
D 5 em E 18 cm

Use the following set of numbers o answer

questions 31, 32 and 335,
8,956 2,480

31 The mode of the above numbers Is
A4 B 51 C 5l D7
142

E &

32 The median of the above numbers is

A4 B 5! ¢ 5 B 7 E 8
83 The mean of the above numbérs is
A 4 B & G 5% D7 E 8

34 Which of the following is/are factor(s) of
15pr — 10gs — 30gr + 5ps?

I'5 II (5= IOI (g — 2q)

Al only B T :and II only

C 11 only D 1 and 11T only
~ E 111 only

35 A West German wvisits Harare on 2 day
when the exchange rate is DMOGO for

Z%]. How many Z% would she get for
Dagh00?

A ZB0 B Z%300 G Z35380

D Z$625 E  ZsbeD

36 Which of the sketches in Fig. R39 show(s)
how to construct a perpendicular at P on
w_ line XY¥7?

T 2

¥ XS Py
| I 11
Fig. R39
A all three B 1 only
C 111 only D I and ITI only
E 11 unly

37 A thread is wound 200 times round a reel

of diameter 5 cm. Use the value 3 for 7 to

find an approximate value for the length of

the thread 1n metres.

Al B30 C37F D6BD ET75

38 Tour lines meet at a point. The sum of
three of the angles at the point is 267°. The
size of the other angle is

A8 BB C% D '2'1“ E 83"



. E . - ;
= i sof L, E
39 111 X oy oepress X in terms o
and Y, X =
E Y—E
i = e T
E—I¥ E—1
G 1 B Iy
E EL =X
1
— i — M .
40 If [ = = ”ﬁnd f when w = 20 and
o= —30.
A =60 B —12 C =1
D 12 E 60

An equilateral wiangle of side 16 cm has
the same perimeter as a square. The area
af the square in cm? is

A4 Betr C9% DI E 23

42 The bearing of X (rom Y is 148° The)
bearing of ¥ from X is §
A 0327 B 058° ¢ 148
D21 E 3287

43 1 3x —y= 14 and Tx — 3y = 46, then x =
A6 B8 €15 D22 E28

44 An athicte ran a 400 metre race in 72 see-
~ onds. Express her speed in kilometres per

hour.
A 0.2 km/h B 0,5 km/h
¢ 2 km/h D 20 km/h
E 200 km/h
45 Factorise © — 7x — 3.
Afx+ 1){x—30) B (x+ 2)(x—15)

C (x+ 3)(x— 10)
E (2 + 6)(x—5)

46 In Fig. R4, x =

D (x+5)(x—6)

ill

47 Solve v = 4x completely. v =

AD B 2 C4
D+2or—2 4 E 0ord
il
48 Express % + % as a single fraction,
\ 3a + 46 a+ 4
b A4
b 4+ 12 ah + 12
5 D=5
,ou+4
£ 3 —
g
\""'}J

4!-]' 350 0 of coffee costs S14,93 a1 shop X

A~ 100 g of coffee costs $3.95. The dilference
in cost per kg is
Alw B 3¢ Go3e
1D 8450 F §9
“SO--Lean exam 35 oot ol 125 studenes failed.
What pyree nlage {uﬂ{d"
A 23% B 33%  B5%
D ?‘z*ﬁ.' E 0%
Ir!
Mathematics
Paper II /
(Time: 2 hours)

Anszeer all ten guestions in Section A and all five
questions in Section B. To obtam full marks for any
guestion all working must be shown. Do not
measure from given diagrams.

SECTION A
Ansiver all guestions tn this section.

1 {a) Evaluate 1456 = 0,52,
(b} Express 163 g asa pereentage of | -

2 (4) Inacafeacup ol tea eost fcents. How
many cups can i customer buy with »
clollars?

(b} Find pif 10y + 8 =3 — 14,
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$X = {f oy mp, Y = {tw o}, 7(a Factorisel6 — h"

Z = {1 ¢ a; m} (b} Simplify completely .
{a) Draw a Venn diagram showing sets 5(a — 3b) — 2{2a — 7b).
X, Y. Z and their clements. (¢} Expand (3x — 4){2x + 11).
(b) Henee, or otherwise, list the following
BeLs. 8 (a) Solve the inequality | — 3x = 13
) XNY (i) YUZ [ (XNZ)WY draw a line graph of the solution.
{h) Use set notation to describe the set
4 Fig. R4 is a skeich showing ¥ 400 m points represented by the wunsh
north of X and 7 800 m east of Y. region in Fig. R44.
v BOO m 7 J
#00'm 3 IN

Fig. Rél

{a) Using a scale of 1 em to 100 m, make
an accurate scale drawing of X, Y  Fig. R43
and 7.

(h) Measure the distance and bearing of
X from 2.

9 In Fig. R4+ the regular pentagon ABC
— and the square ABPQ have a comm
side AB as shown.

D
5 In Fig. R42, POQRS is a field with dimen-
sions as show.
3 E FNe
Q
Fig, R44 A B
$8m Calculate the angles of AAEQ.
Zm
10 Fig. R45 shows part of an ‘O
Charges’ bill for rates and refuse reme
for a period of six months.
pLl 5 {a) Find the total Owners Charges o
= N Wi id (i.c: find the value of x)
Fig, R#2 paid (i.c. find the value of x).
: (b) The last two digits in the Land
Calculate the arca of the field. are illegible. Use the bill to cale
“what they should be.

6 A metal is made of copper and zine in the (¢) The owner pays the bill late, on
ratio 3: 2 by volume, The densities af December 1991, I the unpaid ba
copper and zinc are &4 g/ em”, and rate given on the bill is *per unn
7.1 w/em®, Find the mass of 100 em® of the what percentage of the bill will act
metal. be payable as interest?
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' City of Harare OWNERS CHARGES
ITEM VALUATION  RATE
$ cents per $ ?
LAND BOOO 1, 8% 81,92
IMEROVEMENTS 13800 0,811 105,43
REFUSE BEMOWVAL 13,54
Duadate 31 00T 6Ll Unpaid balance afler 10 wov 91 $~.-'(
will atract inferest al 11,4 PEF TERT fom dwa dale -
Last amount in
this:calumn s
the sum e

Fig. R4

SECTION 1S

Answer all questions in this seclion.

1L (&) A caris advertised as costing ‘$8 950
plus sales tax of 20%". To pay by hire
purchase TE('U].TT::: a deposit of 40% of
the cost.price and 36 monthly pay-
ments of 5208, Calculate {i} the cost
price (including sales tax): (i) the
total  cost when paving by hire
purchase,

Village A has 200 families with an
average of 3.9 children cach. Village B
has 300 Families with an average of 4.4
childrén each. Find (i) the total
number of children in the two villages;
{ii} the average number of children
per family in the two villages.

(L)

12 A vertical pole stands on level ground. A
student whose eve, K, is 1.5 m vertically
above her feet, F, stands 8 m from the pole.
The angle ol elevation of the top of the
pole from I 1s 35°
{uy Using a scole of 2 em to | m, make an

accurate soale drawing 1o show this
information. {Use a straggzht line EF w
represent the student.)

I

(b) Use your scale drawing to find to the
nearest 0,0 m or degree (i) the
distance of E from the top of the pole:
(ii) the height of the pole; (i) the
angle of depression of F [rom the top
ol the pole.

13 The coordinates of quadrilateral ABCD

aré Al— 1:0)0, B{=3;40), C{1; 6), {3 2).

(a) Using ascale of | em to | anit on hoth

axes, draw ABCD on graph paper.

(b} What kind of quadrilateral is ABCI)?

{r) How many lines of bilateral symmetry

has ABCD?

{d) State the coordinates of the point
through which all these lines of sym-
metry pass.

X is a point such that ADAX is
right-angled at A and iz equal in area
to quadrilateral ABCD. 5tate the co-
ordinates of the two possible positions

(e)

sof X,
14 (a) Solve the simultaneous equations
—3+2=10
Ja+ 26— 23 =10
(h) Solve x* — 2x — 15 = 0.
{c) A knife has a mass of m grammes. ltis

20t ¢ heavier than a spoen. {i) Writc
195
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15 (a)

down an expression in m lor the mass
of the spoon. (i) The toml mass of
four of the spoons and one knife s
330 g. Make an equation in m and
solve it 1o find the mass of a knifie

Table R7 mives the ages of a group of
students,

Table R7

age (yr) | I

13 16 17 18

196

ll‘reque‘nr:r 2 D1 3 & F 2

(i) How many students pare there?
(i) What is the modal age ol the
group?

stops and talks 1o a fiend for 20

(i1t} What is median age ol the gro
(iv) Calculate the gromp’s mean

At 305 pum. Dandi leavies her office
cycle home, She rides steadily for 1
minutes and travels 2 km. She th

She eycles the remaining 35 km at
steady rate and arrives home
545 pom.

(i) Represent the above informar
on i distanee—time rraph, U
seales of 2om w1 kv and 2
tiy 10 .

{ii) How fiar was Dandi from home 2
5.4 pom.?

{iin) Find Dandi’s average speed
the whole journey.



Mensuration tables and formulae,

three-figure tables

SI units
Length

The metre is the basic unit of length,

unit abbreviation basic wmits
I kdoineise | i 1O ey

I hectamcere IETiT 1o m

| decamire b ilam 103

I mctee Im .i m
Librelotdne Idin 1,1 m
bedisimeter I om LT m
I il et | rromm (EEHH]

The must common measures are the milli-

metre, the metre
Lan = 1 000 mm
I ki = 1 006 m

Mass
The gramme is

aned the kilometre,

= | CHAY R gy

the hasic unit of mass.

it ablbrevintion basic units
I Eflogra nus; I kg YL
| hectogramme | h 10 iy
I drragrannm I'dag LR

I e L |

I hecaprramnue il 1k g

I centagrismme b Ol g
I mialligearme | g LI g

The tonne (t) is used for large masses. The
most common measures of mass are the milli-
gramine, the gramme, the kilogramme and the
Lerarei,

g =100mg
ke = 1000g = | 000 D00 mg

L= 1000ke = 1000 000 &

Time

The second is the basic unit of time.

it abbreviation basic units

I secoml | % I %

| minare I nun il
b I h Pl w

Area

The square metre iy the hasic unit of arca.
Units of area are derived from units of sengeth,

relotion (o other

unit abbreviation

wniils of area
Apuare anlhmeine inm”
st Cemtite e o Pem™= 10}
sl e meire ny’ P o = 1000 em?
seyuare kilomotr: ey |k = & 01 00 i ”
hectare (e L hi i = 11 b

TS |
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Volume

The enbic metre is the Lasic unit of volume.

Units of volume are derived {rom units ol

length,

unit abbreviation exlatiton Molorher
umits of volume

cubic milfomerre !

cubic ceneimeree i | emi' = 1K mm”

vulsic metee ' Tt =1 000 10 e

Capacity
The litre is the basic unit of capacity, 1 litre
takes up the same space as 1 OO0 rm{.

relation to

other units refation lo
it ahbreviation of capacity  units of volume
siflifitee mi Tt = lom!
litre { 16w 10 me 10= 1 (K0em?
kilulitee ki 1k =1DI0E Lkf=1m’
Money

Some African currencies

Zimbabwe [0 cents (o) = | dollar {$}
Botswana |06 thebe (1) = | pula (P)
Kenya [0 cents (o) = | shilling (Sh)
Makawi 100 tambala {t) = | kwacha (K}
Mogambique (0 centaves (¢) = | metical (M)
Nigeria HH) koho (k) = | naira (%)
Jambia I(H} ngwes (n) = 1 kwacha (K)

Other currencies

Britain 100 pence [p) =
USA 100 cents (c) =

198

1 pound (£)
| dollar (§}

Exchange rates

At the time of going to press; §1 i}ﬂ[mhahwt‘}
was approximately equivalent to the following.

1S dollar §0,40
UK sterling £0.20
Botswana PO,80
Kenva Sho
Muozambigue M3T0
Lambia Kl6

Note: Exchange rates change from day w day.
The ahove rates may only be taken as approxi-
maie,

The calendar

Remember this poc;

Thirty days have September,

April, June and Novemnber.

All the rest have thirtv-one,
Excepting Fehruary alone;

This has twenty-cight divs clear,
And rwenty-nine in cach Leap Year

For a Leap Year, the year dale must be divis-
ible by 4.

Thus 1984 was a Leap Year.

Century vear dates; such as 1900 and 2000,
are Leap Years only if they are divisible by #0().
Thus 1900 was not a Leap Year but 2000 will
be a Leap Year.

Maultiplication table

1 E 8 % % P 6 T &% 10
1 | 2 04 5 b 7T 48 % 110
Z 2 i : & 10 12 14 16 18 20
4 g 5 9 12 15 18 21 24 27 Al
4 4 BoO127 16 20 24 28 32 36 4
) 5 10 15 20 95 30 35 40 45 M
f 6 12 18 24 30 36 42 48 54 60
7 7 14 21 28 55 42 4% 36 63 T
a8 g8 16 24 47 40 48 b6 b3 T2 O
9 9 18 27 36 45 54 63 T2 BlY a0
WL o200 s o4n 30 60 70 B0 90 L0




Divisibility tests

Mensuration formulae

Any whole number is exactly divisible hy perimeter area | volume
2 ilits last digit is even square is ¢
3 il the sum of its digits is divisible by 3 29 _
g o 14104 rectang o - B
+ if s last two digits form a number " il "
drasitite b 4 lrmgth ¢, breadth &
5 i its last digit is 5 or 0 cirele e i
- - radbus 1
G if its last digit is even and the sum of its . =
digits is divisible by 3 tiptiom M
= . lvht A, parallels of
8 il s last three digits form a number  lengh o and 5
divisibie bv 8 - =
‘ _ triangle hak
9 il the sum of its digits is divisible by 9 brase &, hrighn &
10 ifits last digit is 0 parallelogram b
hase &, heizht &
Angle and length e . '.
edge s
In an n-sided polygon, cuboid 4
sum of angles = (n — 2) X 1807 lengeh £, iveadih 6.
height &
i right-triangular prism bk
length f, breadih b,
Dieighe &
.' " eylinder 2mch+ 2ot mr
4 tuise mdivs ¢, heighe &
A L i
i

Fig. T1

In the right-angled triangle shown in Fig. T,
et =4+ ¢* (Pythagoras' theorem)

b
tan B=— trru1'-'3=i
r I

: b
sin B=— sin 0=
P a
b
cos B=— cos C=—
[28 a
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Index

abatements, of tax 108109
addition, culculator 183
umidguous case 93
angles: Msecaon |18
construction | 19-121; of
depression 124; of clevation 124,
mecluded 93 measuring 125;
of palvgon 199; vertical 96
area; of basic shapes 141; evervday
problems 143; units of 197
arithmetic; commercial 109-111;
financial 135-140; personal 106
averages 81
axes 4, ||

bank statemenis 137

barcharts 87, 88

hase, of triangle 496

bearings: caleulating | 56:
compass 153, 155; three-figure
|34; true 155

hills |12

bisection: of anghe | 18; o line
segrment G

biseetor, perpendicular 117

brackets: in ealeulaior caleulation
[87: in equations 26; removing
WIE; in word problems 27

budger deficit 157

budgeting 135

Buying: disceunt 107; instalnent
108

calenlator skills 182188

calendar 1698

capacity 19§

Cartesian graphs, of inequalities
ik}

Curtesian plane 1015

cazh acevunts |35

circle: area 141, 144, 195
mensuration formulae 199:
permmecter 199

clinpmeter 125

cocfiicients: |6R

206

commiszicn 110

compass [53

congruency 91— 100

CONSIrUCTon, yeometrical |16 |0

conversion graphs 48

coordinatey 12

cubie, mensuration formulae 194

cuboid, mensuration formulae
159

currcncies [39- 140, 194

cvlinder, mensuration lirmula

]

decmal rictions 19

dependent variables 16]

depression, anele of 124

deviation, from the mean 86

diagoenals, of & paraliclogram 99

difference, of squares 172

digits; grouping 18

divection, compass 153

didcount 107, 177

distance-time, graphs 49

divisibiliry, tests 199

division: by tegative numbers e
caleulator 186

drawing; aceurate 116; scale
3440, 123197, 155160

electricity charges 112

elevation, angle of 124

elimination, in simultancous
cquations 163

erpuations: with brackets 26; with
fractions 28 graph of 161; of 4
line 7k quadratic 17%; roots of
L75; seeomd degrie 174;
simultancous, lnear 161 166:
5;.'.]1-1'ng 24-33

examination: practice: | 89196
rubtic [8%

exchange rates 139-140, 198

expansion; of algebriic cxpressions
167, direct, of priclucts 167

FEietorisation [0E=108; by grouping
103; ol large expressions 103: of
guadratic expressions 169

[itetomy; curmumesn 1, 109 : prime |

Fibunacel sequence 5

foreign exchonge 130140, 195

fords 139—140, 1938

formulae 146-152; chunge of
subject m 1500 mensuration 1949,
substttution i 146G

lractions: decimal 19 m eguations
28 with witknowns in
denominator 30: in word
problems 29, 51

frequency 83; polveons 89: (able 28

gramme 197

graphs: Cartesian, of inequalities
0 continoous 42 conversion
W of direct proportion 54:
discontinuous 45 distance—time
49; of equation 161; of
inequalities 59 information fom
=51 of inverse proportion 5%
bine 42-51, A9, 88 of number
patterns 3 seale of 4648,
siatistical A7

greater than 67

grovping: ol digies 18; Getorisation
by 103

HOF 1, 101
hire purchase |08
horieonial 124

image, of shape 92

income e |08

independent variables 161

indices [9-21

incqualities 67-73; graphy of
68-71; solution 71; in word
problems 73

inequality symbuols 67

information, from graphs 48-51

instalments 108



ntegers 7
terest: simple 106, 179

v, calvilasny [
ot ovar 102

ws:of dndiges 192

M o

ngth, units 197

ss thun (7

o cominoons 1 of egquation of
7, wraphs H#4: points on 10

nt graphs, of inequalites G

ne sepment, bisection 116

tre [9E

aps 3040

ass 197

cans arithmetic 81 assumed B
deviation from 86

b Hi

ensuraton 141 - 145; formulae
199; taliles 197—19%

tre 197; cubic 198; square 197
e B2

mey transactions-L 551440, 1958
ple, Jowest commen 2
ltiplicarion: by negarive
numbers 720 caleulator 186
tables: |98

sing: of congruen triangles 4,
large numbiors |7

ural numbers 7

preater than G

less than G

iher patterns | -5 extending 2;
apl ol 5

ibers: large 1 7-18: naweml Fi
egative, division wnd
ultiplivation by 72; prime |
ationnl 7y sets of 7 smal] 19
ware 5 rmngle 5 whole 7

reel pairs 12, 42
i, of graph 11
er's charges 113

% ordired 12, 44
Nelogrum: urea 141,
msuration (ormulae 199
Gpertics At

ams 87, Bl

pic charis B7, #if

plan 35

planc: Cartesian (- 16; peinisim
10

plane shapes, sSmilar $0

plotting, of points 14—15

Plumb-tine 196

potts: of the compass [85: un a
Hre Tk on aplane 10 plotting
1415

Polvion; anglessaf (g, frequeney
Gl

PTtiee examinatinon A9 195

prime factors 1

prime numbers |

prism, right-ttiangalar 109

problem solving 7-4

prodliects, direey expansun of 157

prodie and loss 19, 157

proporton: divect 52, 54, graphical
representation 54, 535;
inverse 52, 55

Guadrany 145
qutdratic expresiitng 167-74:
faetorisstion of 1649

Fak s, hieiasebold 115

ratienal numbers 7

ready rechoner 49, 53, 175176

reciprocals, tbles of 92

rectngle: area 141 mensuration
formulae 199; properties of
HE -1

rhombus, properiies of 92-99

rimgs, areaof 144

moots, of eqeation 173

rubric, examination 189

ruler and compasses | 16122

sitdes tux 111

soale: of drawing $4; of
graph 444

scale drawing 34-41, 123127,
153-160

scoond (97

sectory, arca ol [44

sequience: Fibonaesi 5 number 2

s B0k solition 7|

Shapes: srea of 141 ; buric a1
S 4 randormation 92

S1 =2 157

similirity 74-#0
simplification 102
solids, slmilar 80 4
salution, of inequalities 71
solutitn set 71
snuare numbers 5
square roots 21 25 tabiles o B
204 205
sequares 3, 21230 difference of [ 79:
mensuration [ormuolae 199
perlect 22, |71 propertics
98 09 whbles of 180, 203
Ataristics A1 -00
straight Hne, graphs 42-51, 88
subijret, ol formula 150
substitution: in formuolac 146
i simullaneos equations i
sulstriction, caleuluior 185
surveying Fh8- 160

tubles: frequency B8 mensuratinn
197198, multiplication 198,
ul reciprocals 202; of square
oot 180, 204 -205; of syuarcs
188 203 three-figure $01| —005:
of values 42, 147—148
tax: meome T08; saleq 111
lechnical drawings 3440
tests, of divisibility 1909
e 107
lanme 197
transfornutinn, of shape 42
Lrapeziinm: ares 142 mensurtion
fsrmuulae 1G9
trialand erroe methods 169
trangle numbers §
tnanglestared 1415 congrueni
=44 equiangular 77
equiliieral 96; isoscoles 9
mensuraion formube |59,
sindlar 77

unifs, 81 |97

variables 131

Venn dimrrmms 7-9
vertes, of tHangle 9%
vertical |23

villume |98

water charges 112
whole numbers 7
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word probilems $4- 25 with x-axiy 12

hirackets 29, with fractions 24, x-conrdinate 12

A1 with inequalities 735

with simultaneous yeaxis 12

copuitions 166 y=coomdinate |2
208
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Exercise 1a (p. |)

1 (a) 1;2;3;6:9;18 (b) 243 {¢) 2%x3°

2 (a) 2471428 (b) 227 f(e) %7

3 {a) I:3:11;33 (b) 3: 11 (¢} 3 x 11

4 (a) LAk %9 15:45(b) %35 (a3 x5

5 {a} 1;2,4:8; 16 (b} 2 (e} 2

6 (a) 1;% 1122 (b 21 (e) 221

T (a) 1;2,35610; (b) 2%5{c) 2%3X%X5
15; 30

8 (a) 23,468 (M %3 (2xy
12; 16; 24; 44

9 o) L4618 (b5 (¥ x35

W () LS 469 (B) 23 (o) x3
12; 18; 36

11 {a) ;4 13;49 (bl %13 (o) 313

12 fa) L4784 (b)) 27 2=y
28; 36

13 (a) LR 3ELIE 2% 7l 2xsns
‘2]'.-}:?

14 (a) L2 5 10,25 (h) 25 (¢) 2 x5
E-El'

15 fa) ;'3 70921 63(b) 327 (c) 3 %7
16 (a) 1;2:%:4; G Er thy 2:3  fe) 27 ox 4"
9 ]z.* 18: 24; 36;
2
Exercise 1h (p, 1}
3 2 M2x i
b dhe 4 5x3
59 x 7 6 Pw 13
7:2% %09 8§ 3% %13
9 943 52 10 3% % 31
L3l %13 12 22 x 3 x 37
xercise Ic (p. 2}
1 14 213 3n 48
3 6 6 712 B o4
6 10 18 11 |08 12 63
ercise 1d (p. 2)
16 2 4 330 4 120
165 6 168 7 42 8 60

120 10 180 11 180 12 140

xercise le (p. 3)

{a) 20; 24; 28; 32; 36, 40; 44; 48; 52; 56; 60; 64

68; 72; 76; BD; 84; 88; 92; 96

{h) 30; 36; 42; 48; 34; 60; 66; 72; 78 84; 90
{c) 40; 48; 56; 64 72; 80; 84
(d) 45; 54; 63; 72; 81: %)
3 () 17 20, 23; 26 (b} 26; 31:36; 41
fc) 56: 67; 78: Y (d) B; 4; %; 2
(e} 13;21:28;:36 () 32; 64; 128: 256
tg) 31; 43;57; 73 (h) 26: 37; 50; 65
(1] 3&; 49: 64; 81 () 34: 35:89; 144
123 4 56 7 8
I'36 10152128 36

5 (b ifaisany wholenumber, n® = sum of the firste
7 odd numbers

(#) the wotal column contains square numbers

Exercise 2a (p. 6}
I{a)e (b)) e (¢ e (d ¢
Bl d (b)ID (e) 3 (d) 12 (e D
{f) 12
3 {even primes greater than 21,
{positive numbers less than (1},
{lines of symmetry in a scalene triangle}
there are many more
4 {prime numbers}, {negative numbers},
{lines of symmetry in a direle)
there are many more
5 (a] 2, {3}, {4}, (3}, {3; 4), {3; 5}, {4 5,
131 4; 5}
(b} {=}, (o {xv) (&) @&, {0}, {2}, {0:2)
(d} &, '[fln. {ﬁ'}. fu), (v}, {fie}, {fin}, {£ir),
{osuzh, fos v} {us v}, {F o u), {,fn:r}l
{0 06 0}, {fo 16 1), L1, 003 v
6 (a) {2; 6} C {factors of 18}
(b) {rrees} € {metal objects}
fcj {vehicles} D {huses)
(d) {children} C {humans}
8 {a] and {d) are disjoint
(b) {85; 70; 103; ...)
{c) {Zaire; Zambia)
9 fa) MU L={2 468 10;12 18)
() ML= {6 12}
o) MU E={2 46,2 EU} =g
(d) BN M= {612 18) = M

-’r]ﬁ'l""li.={2;4,ﬁ, 12} =L
(fl LUE={2-4:8 .;E‘D}=
10 (b) ()7, (i) 2
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Exercise 2b (p. 7)

1 {a) {+4; 20} (b {0; +4; 20}
(o) 1—=19:0; +4; 20} (d) ser A

2 {—19;0) 5 (—19}

4 all alzet A except the elements ; + 3 20

5 {0; +4;20)

Exercise 2c (p. 8)

T x=17 ) 29
Fx=2,nl¥) =45 4 25
5 6B1% 69
i | 8 15
Q9 10 5

Exercise 3a (p. 1))
1 R{3), 8{—1), T(24), Ui~ 111, V(D)

2 B(0,2), C(L5), D(—03), E(=0%3), F(l8),
Gi—11)
3
I S L K AN L
L s I P 55 S s = £ I U B
— L =¥ i ] |
Fz‘_g. Al
4
= e
13 T4 KRR

e e

Fip. A2

Exercise 3¢ (p. 13}

1 ;‘fl:j; 1o Bl 3y, G(3; 3, IM2: =1}, Ei3:— 2,
Fi2: =3), GI—1; =3); HO: —1), I[—2 0,
J(=3; 2)

2 (1) U (b F () 1
(d) K (¢) D (1 A
(g} G (h) ] i) E
(i) L (k) H i) B

5 T(=2; 1), U(—3: 1), V(05 4), W(5: 1), X(2: 1),
Y& —1) - A=0; =)

4 (10 7), (14 = 4), (16; —2). (17; =2, (15} — 5).
(13: —3), (11; 0}, (9; —2), (% —7), (6; — 7).
thy =), (=% =4}, (4 ~T), (=% — B

5 (a} (% 7) (b} {3:3)
feb (9:1) (d) (6 1)
le) (3;2) (f) (1;3)
{m) (22 (hy (2;7)

() {4 4 () (3 6)

for every point, the r-courdinawe = 2

210

6 fa) (0:2), (1a2), (2020, (9 . {4 20 {5:.2) 16 2
~ for every point, the p-coordinate = 2
(hd (05 1), (1520, (2030 {340, {45 5), (3:6}, (6; 7

[or every point, the wcoordinate is 1 more
than the r-coordidate y

Exercise 3d (p. 16)
2 the points jein to form a star shape (Fig, A3)

1 &

Fig. A%

Fig, A4

3 a horse’s head
4 (b)) W unit, 9 unir, & unirs, 9 unit®
5 {a] parallelogram, X(—1; ()
(hy B, X. D), E lic in 2 straizhe line
{r) square, Y{24 &)
6 (a) (6; 36), (7; 49), (8; 64), (9; 81, (10; 1y
e} (d) see Fig. A4
(o) approximate values: 7003; 42; £.3; 9,5

Exercise 4a (p. 17)

1 (a}) million

2 (a) 40 (VK 000 em”
3 | million

4 just over |11 days
5 (d) (therearcover 314 million seconds inas

(B) billion
() 1 millien



Exercise 4b (p, 1#)
I 1 000 O

3 721 568 397

5 8000 (MK
78215

9 108412

1T 100 O 000

Exercise 4c (p. 18)
1 {a} 32000 000

(e} 5000 000 000
(e) %2 100 000 000
(@) 400 000 000

(1) 700 000 wnnes
(k) 150 000

ia] 8 million tonnes
(b} %6 million

(e} 2 billing

it $3.7 billion
(&) &7, 4 miltion
(f) S1% million

(i) § millign

ercise 4d (p. 19}
(.06

5
(D0 4+
0,003
0,0 7
LAV 3
000 2a
075 6
1h65

0.2

0,7
0,003 3
0,

0,003
hO7e

ercise de (p. 20)

i 108 (¢) n

() 0,2 million litres
ih] 4 billion ur 300 million
i1 0.3 millivn tonnes

{a) (b) 107

(g) 24a® (h) 20x'®
{n) m" {":j- al?
(e) &'3
(h) 15 x 107 (5

2 50244
4 2312400
& 3 000 000 000
B 14682 (155
10 12345
12 987 B34

{hy 130 000 000 km
{d) 3300 Doo
(4 200 000 lirres
(h) %1 250 (W0

(i) $750 000

(1 8380 000 000

(ki 0898 million barrels
(11 049 billion or 490 million

2 0.0

4 0,000 008
6 (000 06
8 0,000 1
10 (.15

12 0,002 6
14 0,084
16 2.7

I8 (A2
20 (.M

22 0,006 2
24 (1040 2
26 09

28 0,72

30 00072

[e) a?
(r 10°
1) 6
(c) "
() =

150

Execrcis;: 4f (p, 200

I a) ot by 10°

fdy 107 e} &

(] 3:1;'1 {h) 24°
2 {a) & (b) &

(d) o (¢) 107

() 2% {h) 4&*
Exercise 4g (p, 21}

I 5 2 Tohma

4 x? 5 l

ﬂ.l
7 L 8 s
T
10 #* 11 i
13 § 4 5
16 Ga 17 24
%

Exercise 4h (p. 22

115 2 14 3 18
b 27 6 ) 730
9 50 10 70 11 24
13 27 14 25 15 35
17 42 IB 45 19 43

21 35 22 6 23 63
25 56 26 6 27 75
20 84 30 58

Exercise 4i (p. 23)

I & 26 315
52 6 2 75
83 19 3 B i
Exercise 4j (p. 23)

13 213

45 (=% 51

7i 8 (=1
10 11 14
I3 13 4 13
Exercise 5a (p. 24)

1 x=6 2x=4¢g

4 r=2 By=3
ie=13 §ie2=35
10 5= 3.4 Il r =34
Exercise 5b (p, 24}
1 {_u} 2y th) Gn

(d) 29— 5 (&) a—3

(e) o
(1w -
{e) °

(F) a®

(i) 2x 109

3 oo
6 |

9 -ﬂli-
12 L

e

15 §

18 18a

4 2]
8 40
12 28
16 4
20 534
24 o)
28 8l

4 1]
8 15
2 14

GO o
e
Fo

=
[ R
I n
LY O e e
ok

i(r) Bm + 4

411



Exercise 5h (p. 29)

(g} 3hcents (h) 3t — 7 (i} 2k — % cents
(] 2&+ 23 goals
2 (4] 4xem (b} 3g + 4 metres
(c) Bcem (d] 8& metres
(&) 24 4+ 20 metres (fy Btem
Exercise 5e (p. 25)
129 213 35
4 40 5 I7 66
7 0c 85 9 19 e
10 56; 79 gonls 11 8n 12 3m,6m
13 153 em 14 |5 n.:'rm 15 3m
16 3cm
Exercise 5d (p. 26)
1e=2 2a=-3 3b=-—4
4=} 5 q=—] 6y=1
Tn=-—4 Bm=1%2 9 g=35
10 =4 11 o= 2 12 ¢ =]
13 y=—1 14 =3 15 m= —4
16§ x=—1 17°h=3 18 o= 4%
19 /=2 20 e=4 21 =31
22 x =1 28 x==-12 24 n=13%
Exercise 5e (p. 26)
1 +=4 2x=4 3 a=5h
4 =10 51¢=-10 6x=3
Ti=8 8 &6=-9 9 f=—1
10 vx==3 11 = - 14 12 =2
1% ¢i=13 14 d=173 1h %=1
16 x = =12 17 y =15 18 y=—&
19 » =24 2 x=-—3 2L =14
22 y =12 283 v =-3 24 n =13
Exegcise 5f {p. 27)
i9 215 34
4 7:8 5 1515 6 164 m
T 72kg B 17 93
10 30c 11 166 12 18c
Exercise 5g (p. 28)
1 =15 2 &2=74 3 a=236
4 49=~0 5 =10 6x=2
T x=14 Ba=19 Qa=-13
Wy=1 11 n=75 12 o =13
13 =12 14 x=—3 15 x=8
16 = =2 17 ==1 18 x = — 14
19 x= 12 20 x =4 21 m=106
22 x =13 23 x=37 24 1=13
25 4 =10 26 4=1 2T m =1
28 2 = 5 28 4 =15 30 x =4

212

115 2 32 37 -
43 5 4 42 E[a}'c+’*} (hy 12
7 36c, 45c 8 (alix (b) kx (2 $9%
9 (a) ‘]'%d (B} 3 (c] =230
o 4
W0 (a] 3—3vears (b} y+4vears {(c} 17vears
Exercise 5i (p. 30)
1lax=5 2r=9 Im=4
4 y= 3% 5¢=14 6 n=—
7 1=3§ 8 =1} 9 p= 4
10 = 14 11:=E§ 12 y=—2
13 b=46h 14 y=35 15 r=8§
16 ¢=14 17 =15 18 ;= —1
1B z=4 20 r= 54 21 t=1%
22 1 =13 23,=7 24 d=65
25 7=13 26 »= 14 27 k=7
28 x=9 29 x =4 30 x=1}
Exercise 5 (p. 32)
1(s) 2ig (b) 20 fish
i
2 (a) SF?Q (b} 7 watches
3 (a) %hmm: ib) 54
4 B2 hooks
5 35 mangues
6 48 km/h }
7fa) 180 (b L (ur Hj (el %eents
X 4x ¥
38 524
9w - (¢} 6 kmdh
D 45 km/h
11 (af B2 e 1 E—:kg (e} 40 cranges
12 28 I'|:ﬁh
Exercise 5k (p. 33)
1 3 Zx=73 3,=H
4 =734 Fr=-=-5 6 r=—
7x=—9 B k=2 9 a=1
10 x=1# Hx=? 12 a =10
18 =7 4 4=—48 15 e==§
16 « = |24 17 n= 44 18 d = — |
19 o =1 20 x=16
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Exercise 6a (p. 35)

1 (a}
2 fa)
id)
3
[
3 (a)
{d)
(g
4 (a)

(h}

1:3 (B} 1:2 {c} 35

9 cm (bl 4cm {¢) 4cm
Tdcm  fe) Hem {f) 15 em
+5om (k) 7.5 em i} 153 cm
43 cm

B0 m (b) 55 m fe] 10m
i3m (e} B20'm (f) 186m
430 km  (h) 7.4 km (i) 2.36'm
huilding: 1 emoto 1 m

running track: [ cm o 20m

window: | em to ) em

roumdabout: | em w10 m

w=amd= lm b= 190 cm d=3m

Exercise 6b (p. 38)

1 iam

2 6B m 5 210m

6 AC=122m XK =108m PH = 85 m,

Qay
T 64m

7.8m

8 121§° 9 B9m

10 PC=37m
11 AD = 1244y
12 approximately 47 m

Exercise 6¢ (p. 4

1 [a)
(e}
g

2 fa)
(b

(el

id]
le)
iF)
(g)

(hi

()

gl
3 ia)
{d)
)
()
(a)
i)
(e}
id)

()

e

360 ke (B 650 km
220 km  {e) 190km
H0km (hl 60 km
Bowswana Road, Morambique Road

Al trunk road, Airport Road

dambia Road, Awunia Cresoent, AG trunk

Toad

Zambia Road, Azania Crescent
Mozambigue Road, Azania Crescent
Azaniit Crescent, Mozumbique Road
Botswana Road, Namibia Avenue, Al

Airport Road

Azania Crescent then as (g}

Muozambique Road then as (g)

Butswana Rouad, Azania Crescent

1500 m (b) 2400 m (¢} 2730 m

Falm (e) 1000 m () 1.750'm

2600 m (h) 100m (i) 1530m

2100 m

(i) | S
i) 3250 m
i1y 1400 m
(1) 1650 m
(1) 34800 m

) 210 km
(300 km

(ii] 2.750m
(i) 7 500 m
iy 2000 m
(i) 2730 m
(i) 4 2500 m

Exercise 6d (p. 41)

I {a) 8 (b)) brown
(e} vellow and green
i blue fe) lve (L)
(f) 2 (g) *lem
2 {a) 6 (b} living room
(el Kitchen (d) 3
{e] living room AR
(g} bedrogm 3 (k) living room, kitchen
(1] cupboards (i) Bm;4m
k) 5dm: 3 m i [28m*

Exercise 7a (p. 43)

I (a) 830, $17.50, 845, $41. $13, $35,50
(bl 7m, Bm, 42m, 1.8m, 25m, 93 m

2 (b} (i) 37.5 kmth, (i) 3.8

3 (a)

| time (min) | 0

Ldistance (m)

1 2 3 o+ 3 B

0100 200 300 400 300 B0

(e (1) 370 m, (ii) 3,35 min

4 (a)
length (m) ] 2 3 + 5 B
cost (§) 6 2 18 24 30 36

{eb (i} 82980, (i) 28 m
5 [a)

petrol (litres) | 0 10 20 30 40 30

distance (km) | 0

70 140 210 1280 3.51]]

te) (i) apprex. 155 km, (ii) approx. 33 litres

6 1a)

petrel (litres) | 0 |0 20 40 40 50 &0

cost (§) g 4 & 12 16 20 24
e} (1) B8.60, (i) 37.5 litres

7 ()

sugar (kg) l 2 3 & 5 6 |

cost (§) 0,80 1,80 240 3,20 4,00 4,80

(z) (i) $2,00, (i) 8,75 ke
213




8 () 3 (a)
tme (h) i i g 5 + | week @ 1 2 3 4 & 6]
distamce (m) | 1 -T75 —13 —925 —30 =57 mass (kg) | 3.4 47 40 43 16 %9 52 J

{c) 1) 3.3 h (i) — 11 km

{¢) 37 days (5,3 weeks)

9 (a) 4 {a)
disance (km) | 3 6 O 12 15 | | petrol (kf) 1 2 3 4 5]
time (min) 9 ¢ B g 10 delivery ($) 60 60 B0 60 6O
_ basic ($) 980 560 840 1120 1400
N -
CAUREE LR A total ($) 340 620 900 1180 | 460
10 (a)
Vofeh %1320, (i L34k
time (h) i1 o o2 9% 3 [‘; L (i), appms
& (a
distance (km) 9 B 27 36 45 M
area (m’) i H 14 2
(el () 29 km; (i) 2.2 h i iling ($) 5 5 5 5 3
basic () 8 16 24 32 40
Exercise 7b (p. 45) total (5} 13 21 9 37 45

1 {u)

bz
sl
-

tickets | 0 |

cost ($) 6o 2 4 6 B8 10

2 (a)

pills 1020 30 40 50 60

cost (c) il 160 240 320 4K 480

(d) &1,36
% (a)

| sides 5 4 5 6

angle sum 180 360 540 TIO OO0

4 {a)
tyres T 3 4 5
cost ($) 95 192 288 384 480

Exercise Tc (p. 47)

1 (b () LB, (i) 43 min
2 () (1) 182 mm, (i) 720 g
214

{e) (i) I m, (ii) $26.60

Exercise Td (p. 50)
1 (a) £50 (b) £75 (c) £95 (d) £12,50
‘2 (a) $35 (b) §90 {c) 3115 (d) $52,50

3 (a) 4+ min (b} 300 m
{e) (i) 12530 m, (ii} 1750 m
() 2100 m {e] 14&min

4 (a) 0% (b)) 40%  (c) W% (d) 60%
{e) 33% (0 67% (g} 17% (h) 85%
) 13% () 43% (k) 33% (1) 97%
(m) 25%  (n) 73% (o) 38% (p) BI%

5 (a) M (h) & {c) 9 (d) 2|
(e} 16 in 14 {g) 19 (h) 4

6 (a) (i) 24h {if) 3,2'h

(L) A0 km/h, G2.5 km/ih

() 1860123 _ 6o 5 kimsh

a—1 2

{a) 45 km (M) A: 120km: B: 1375 kem

(e] 374 km (approx.) {d) Az DG h; B: 08 &

8 (a) 1100 (b) 1230 ({¢) %hour (d) 2 km
(e} thour (f) 4km {g) ihour (h) 5k=

9 () 1200 (b) 1230 (e} 2.7km (d) 13

10 (a) 4 km/h (k) 53 km/ih (e) &
id) 12 km/h

=1



Exercise 8a (p. 53)

1 () diceet (b)) direce e Imverse (d) direct
(e} inverse (1) inverse (o) divect (h) inverse

2 {a) dircctly ihl 8214

3 (a) imversely (b) 10 cups

4 (a) |length(m)| 2] 4] 8] (b directly
cost ($) 2754|108

o | |

5 (a) |cost($) | 2| 3 6 | (h mversely
Lnumber I3 |10 | 5 |

6 (a] | mass (g) | 200|125 |50 | (b)) irversely
number | 10| ”"i‘”ﬂ

7 (&) M) pieces (hY 4m

(50 em)

& (u)  time (h) El 5|10 (b 16% km'h
speed a5
L‘lﬂ:l:lfh:l 25110 J

9 {a) |5]:I-EE1:I 1 15 | o (b) 1 h 40 min
(km/h) (1§ h}
time (h) | 31 2] 14
. : .

10 {a) | length{m) |5 | & | a0 {h)y Hm
number ].ﬂ |5 I i

11 72 km 12 30 1321

14 1 GH0) 15 250 16 50 min (3 h)

Exercise 8b (p. 56)

1

2
3
4

(a) 74 vem, 161 ven

{b} %4 vents, 80 cents

(bl 17,3 kmz: 52,5 kny; 63 &m
(b) 2h 1.6 E2h

(a) $10.67; $31.04; SI65
(b} 19,27, 4] litrese.

(a) 9%g 163g

(b) 30 et 82 o

]

i}

T (a)

10

(i)

(e

fa)

e

€]

)

13

0,75

speed
| {(km/h)

time (k) | |

3
time

(¢) 24h

ey ) 4+h

(it} & km/1

_ﬁmc{h‘.*]

]

4

speed
{(km/h})

10

20

_[_
speed

L

| 01 | 0,05

(1125

—

(1) 16 kmth
(i) 5.2 h
i 3.2k

price/ I
item

Bl

n

10

1
n

{1

25
Hie

{1l
LEER

share

($)

n 10

L 1oy
n

025

{i) &
(i) $2,00

]
ek
L=



Exercise 8a (p. 51}
I {a) direct (b} direcr (¢ imverse (d) direci
tel inverse(l) inverse (g) direet (h) inverse

2 (a) directly (by %216
3 (4) inverscely thi 10 cups
4 (a) | length (m)| 2/ 4] 8| (b) dircedy
Lcost () [27]54 108 |
5 (a) [cost®) | 2] 3]6 | ) inversely
number | |5 | il | 5 ]
6 (a) | mass (g) [200[125]50 | (b) inversely
number | 10 1640 |
7 (aj 10 picces (b} im
(50 cm)
Boia) | time (h) | ¢ l 5 |I[!' th 165 km/h
| speed - -
231 [ 5
| (km/h) J N
9 {a) speed 0| 15 | 20 by 1 b 40 min
(km/h) (1% h)
|. time (h) | 3 ] 1%
1_ I i i
10 (1) | length (m) 5 | 3 20 | (b) %m
I number 815 | EJ
11 72 km 12 30 13 24
14 | G380 15 250 L6 50 min (] h)

Exercise 8b (p. i)
1 [a) 74 ven. 161 ven
thy 31 cents; B renis
2 (b) 17.5%km;: 52.5 km: 63 km
30k 2h; LG b L2k
4 (u) 310,67, 851,04; $43.65
(b 1% 27 40 litres
5 (a) Mg 163g
{b} 39 em®, 82 cm”

6 (u 1

7 lal

8 (a)

(el

10 (a)

ic)

i

0,5

0,75

| &) 4

L (i) 8 ken/h

time n:h}j b |

speed

et | 10

2 H

0,1

3

1
|5peed ‘

0,03 | 0,025

(i) 16 km/h
(i) 3.2 h
(i} 3.2 h

price/

2 A
1em

il

1 fl[ij

[ b

L0

Sl | 3

01 | 0,17

(i} 23
(i) He

share
($)

k2
—

n 0] 5

e

1 1oy
n

(i) 8
{ii) $2,29



Revision exercise 1 (p. 58)
1 {a) 4[;48; 55 62: ...
{c] 48; 9G; 192 384 ...
214
3a) 1,2,3,4, 6,8, 12,14
4 left hand end 133, 91
right hand end 73, 111
5 98, €3, 36, 17, 18, 19,20, 21, 44, 75
95, 60, 35, 14,3, 2,0, 24, 47, 78
88, b5, 30, 13, 14, 15, 16, 17, 58, 67
6 iz} 4750000 (L) 860 000 (c) 22 500 000 000
7 {a) 1,75  (b) 63
B
9

{b) 26; 33; 41 50; ..
(d) 30;42: 58, 7& ..

HCF: 42, LCM:420

3 and 8 only 10 2,54

Revision test 1 (p. 58)

1D 2B 3O 4 E BC

6 [a) {4+ 12 =(n+ 11 (b} 1001 0HK
71206=2" %3, VI2e=2"x3 =19
8 (n) 5250000 (b) 989 OO0 000

g 330,33

10 fa) 10 (B} 150

Revision exercise 2 (p. 539)
I {a) (i) {2; 3; 4, 5 6 8}, (i) (2: 8}
(b} emprv 561
(e} fiy 4, (i) 1, (i) 5
{a) {0} (b {=1: =% =8 =4 ...}
(¢} any common fruction would do

L]

4 28

Bla) x==4% (b)) n=—4 ) d=7
{d) m=14} (e) a=1 (fla=6

6 (o) =2 (b)) x=3 (c) =9 (d) a=44

7 544 561

8 14 16

9 {a) =123 fh) = 24 {¢) m=3
{d) =24 (e)] x=754 if) ¢=—3

10 (a) 2 (b) v =4

Revision test 2 {p, 59)

1E 2E 88 4D 5¢€

6 fa) {5:6;7; 89} (b {9}
(c) 15:6; 10; 15} (dy {10}

Bila) x=—6 (hla=21 |c¢)a=—=10
fd) f =33 (e) m=4 [f} 3=-=2
(g} x=4 (h) w =28 [i) y=12
) ¢=65

9 0 yr; 3vr

10 (a) s=+ {b} x=3
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Revision exercise 3 (p. 60)

1 -
il
¢ o E E BTF ®BH A
R T T S L i D I
— |0 - 0o 5 i
Fig. A5

2 P(3; 4, Qi0: 31, R(); 2), 8(3; 0y T{2; =1,

un; =2, V(=2 —=4),
=51, Y% 3, Z(—44)

3 E, F,C, B, G, A, H, D respectively
4 (b) paralielogram fey &)
5 (¢) CUP
6 (a) 119cm (b} 4,17 h el 12.5h
7 (a) 50 km (b] 40 min
fe) {3) TDkmth, (i) 100kmih
8(at [ 0 45 00 135 180 |
|v/180 135 90 45 0O

(e} (1) ¥ = 140, (ii) x= 32
10 {a) $280 (approx.] (b) S153

Revision test 3 (p. 62)
1C 2E 3€C 44 50
6 100 < =250

Wi—4s = 1),

Tola) (21) (b) 90° {e) rhombus
8 (a) | ame (h) L 2104 18}
distance
3 46 749 141
m | :
9 {a) 6,9km {h) 1,67h (1 h 40 min)
10 a) (i) £2.00 (i) £20

fe) {i) E16,00 (i) &70,00

Revision exercise 4 (p. 63)

1 26 km 2 79em 3 25
4 225 km 5 35m 6 525 km
7 56 min

B (a) mversely (b) 66 buckers
9 2.6 hours
10 jaj 5225000, 3618730

(b) 6400 m®, 6§ 890 m*




Revision test 4 (p. 63)

1E 2C 3B 4B 5
6 15 cm 7 (a) 48¢cm (b i5m
8 7% rm 9 4 10 3 houss

General revision test A {p: B4
I E 2D 3 E 4 B b
6 A T B C 9 E 10
11 (&) 45 (b 50
12 (a) § 3 5 6
n a0 |18 13
1/ 0,033 0,056 0,067
ey (i} HY (it} $3.75
13 4 hammer
14 (n) %127

L
B

(b) %3800 ic) %63

15 (a) =10 (b)) e=8 (c) 3

16 (2} 74%am (b} 45 min (e} 16 lam/h
(d) 6 min (e} 44 ki

17 (a) k=286 (b) b= -9 (¢) =4

18 (a} 210 (k) 0082 (e} 13.3

19 (a) 0,000003 (L) 0,001  {e) 21000 000
] THO 00

Exercise 9a (p. 67)

1 (a} 6=<]] (h] =1 % =35
le) 00> —94 (d) =3 +3
(e) x> 12 (£} y< =2
{g) +=4 th) a=<4
(i} 15<# (4l =15

2 {a] true (b)) true
(el [alge id} false
o) false () rue
() falge th) troe

3 (a) = (b)) = [e} < id} =
ie] =< (0 2= (z) < th) ==

Exercise 9b (p. i)

1 {a) k=<3 (b} m < 50
fe) x=>35 (d} <25
fe] n-<-24 ) m<20
(g} &< 100 (hj > 120

2 fa) h<1, (b) ¢ < 800
S = (d} g > 60

el p>=28 (E) ‘= 35

(g) =&
3 mo> 28 4 3>7
x¥ =13 6 x <4

5
7 (u) length = 6 om,
(a) length < 7 em,

(h} perimeter > 24 cm
(e} arca < 49 ot

xercise 9¢c (p. 69)
|::1_J a= 12 ) =3
(ci + =138 id} 7= 24

el w36 i) » =190 -
2 (a)i=7 b} 5= |40

(el & = 160 () p=35

ic) d =06 (Fl &= 100

3x<2y=27
de=<12.6=12 g<§
5 (a) dreumference = 6. (b)) area = G

Exercise 9d (p. 64)

1fa) »<13 fb]x:}_?
(c) x= —2 (d x=3
(€) x> —4 () 1= —4
2
] e IIJ:"‘_-—Q_
| =4
e ——p di—
—N ]
L — (0 ——p

Fig. A6

Exercise e (p. 70)

2 (a) {(ey) =1} (b) {f) s> —1)
() {2 :x< =2) (d) {(x:) -'J*-'i}

4 (a) {(sy)ix<5) N {(ny):y= 7}

(B {0 - x}—S}J"!{[rv} ¥ =4}

Exﬂusegf{p 72]

1 (a) x<35 (b =3
e x=<@ {d} >3
(¢} x=—6 () x<—5
g} »<3 (b} x=9
{i) =4 (j) x>=2
(k) x= -2 M x=2
(m) &= 4 {n) =2
D) ®#=—75 (plx= —7
lg) x=>=5t r) x= —3§

22 567 .} {(by {2:1;0;...}
(&) {=3 —4 —=5;-...}

(d)y {=30 =8 — e

(e 10 =1 =2 ..} i) (=2 =1:0;.:)
(g B4 ...} (h) {4;5;6; ...}

@ =9 =3=08...)

) {—4 -5 -6 . }

(k) {10y —1;...)

() =5 —4=3..}

(m) {—1:—2,—3;  _}

n) {4 5:6;...}

o) {10,
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(p) ity S—=as

@ {=% —+ ,.,}

() 1% ?- }'
Exercise 9g (p. 73)
1 v+ —4 2.9>=2
S m=—3 4 d=-—48
5 y=—4 6 -=4¢
Ta<2 Bn=-—1
gr=-2 10 ¢t =—14
Exercise Oh (p. 73)

1 x>>8 2y 107
Sn=18 4 567

5 I;(;—-1,—-12 6 x < P80
719 Bx=12

9 h<4
10 x hasa value between 3 and 6
11 b has 2 value from 1 to 17
12 4 1% (a) 5 (L} 7
14 over 2 h 15 over 21 kin/h

Exercise l@a (p. 76)

2
3

e i R

the ratios in parts {(a) and (b) should be the
same

the angles in one trangle are equal to the angles
in the aother

ine each case the rada is 5:2

{a) all angles = 90°

AB 4 PQ _ 8
S W PP L L) P :
{b) BC T OR 1 the ratios are different
{a} it is unkikely that they will be similar
it is unlikely that these cuboids will be stmilar
(a), {d) similar

(bl (e, (&) not similar

Exercise 10b (p. 78)
1 {a} ACBA, 1M 6 cm, ¢.em

(h) AEFD, 37° 8m, 10 m, 53°
(e} AHEKG, 58%, 35°, B61°

=——IDE:-—~:=-—_U,B
PQ 107 R 58
i)
C 6 QR 9
CAC 3R . PR 587
h) — = == 58 = == T30 =) E]
® =% R4

() BB_63 1 PR_98_ .,

AC ?a “BROEF
377, 537, 90° in bpth triangles; the ranghes are
similar
I3t m, Ym
124 cm, 5om
AXOP, 54 m, 3m
10 cm, 3% cm
AORH, 4 em, 44 cm
104 m, 1im

£

S 0 =1

Exercise 10c (p. 30)
I the reciangles in sét (b) are similar
2 iem

AR 1 WX _4

3 ne BC- 7 XY 9 ; the ratios are different
4 10 ¢m long, 17} cm wide

5 l8em

6 all cubes are similar

7 65 cm

8 |lBm “idr, m long

9 18cmor2em

10 rrue: ¢a), (c}, {d), () false: (h), (e, (g)

Exercise 11a {p. 81)

I {a) 11 (b) 9 fe) 3 {d) 8
fe) & () 4 (g} 7 th) 12
(i) 4 () 4.3

2 (a) 4,5 cm {b) 58,20 (e} 4.8kg
fd) 34 (e} 0,63

3 38.31 4 3 5 36 6 25°C

7 (a) 13 mm (bl 3 mm

8 27 goals 9 28 vears

10 approximately 13 men

11 (a) 22 marks (b) 35%

12 {a) ML7{3) hours
(b} advertisement {ii) is accurate; advertise
ment (i) is not accurate since some batieriss
do not last [0 hours.

Exercise 11b (p. 83)

; (al (b)) (e (d) e}
mode 7 3 12 7 o
median 4 b I 7 io
mean 1] fid 1] 6,3 1




4 (n) size 7

{h) size 74

2 5

{a) (b} ) i) fe}
mode 4 5 0 7 6 .
median 34 G 3 7 44 @ @ w
mean 31 i q 8 44 E# . w
3 {a) 17 students  (h) grade B (e) grade C @ Hﬁd

g o
5 mode s | km; median is 2 km; mean is 2.5 km ﬁ‘ ﬁ'
6 (a) 15 girls € L {0
{h} modal age is 16 years and median age is' 16
":,l'lﬂi'-".‘i
(e} meanis 1575 years .
e
?’f“f i
Exercise 11¢ (p. 85) Fig A7
1 mean 2 median 3 mode
4 (a) &7 F (b 4 333
{e) #4481 {d} 543
{e] 0,35; 11,35: 0 {f}y 156,4; 135.8; 135.8 6
5 (a) STLI9  (b) $69.%7 6 83.09ke
7 (a) LI3kg (b} 1kg 8 23 yr 3 mo
8 5Yke 0 82 c/ke IT 323 mm
12 56000 13 12,5;12.8:9.]
14 44 km/h 15 50 ki 16 64 km/h
17 46 km/h 18 61.4
19 (a) 24 (b) 4 (c) 4 {d) 3.5
20 {a) Rudo 58, Sula 67, Tembo 61, Urban ag,
Vera 4]
{b) Eng. 32, Hist, 52, Maths 49, Sei. 51
(e} Eng 52 Hisw 60, Maths 49, Sci_ 48
Exercise 11d (p. 87)
1 {a) 130,2 (b) 37,9 tc) $11,85
e} | hbmin  (¢) 6.2
2 () 226 (b) 124 (¢} 33,5
(d) 14.1 (e) $3.81
Exercise lle (p. #9)
1 (a) bicycles bl miotor bikes 4
() 85 i) 28 beg AR
2 () 3900 m th) & 200 m -
(¢) Blanc (d) 1800 m | age (years) 12 13 4 15 15 |
5 (ny 1 (b) 25% (¢} 25 min = |
4 (2) 37.5°C0 (b) 40,5°C () 5 {d) 0500 frequency d & & 3 8




7 3 (a) AC=PR, A = P-, f'= R{sw
R (b AC = RP, BC =P, Rfus}
ol Koy le] not congruent
HoH 'mﬂ ....... (d) A=Q B=P C=R(8Ss)
SRR BEHEE i (e} AB=PR, B= I-?_L—L_JRHS‘.
EE L DD FEBY - EE D =E) [f}l not necessarilty congruent
LT ".tib*;___"'. L1 {g] not congruent
| Lo 1Lt CaBas aa (h) AB = RQ, AC=RP, A =R (454)
e 3aiiy BRR BRARRIBER . EER Ee2s, () AB=0P 4 =0 B =P (s49)
dSOURS deuadnbg” 5 i 12 SIRY RLSND ) = PR, AC = PQ, B = R (445)
B Igics nemmunny (b o == § o1 SESS SERaY
e i ;;;;};;—-i—— foo Aun: Exercise 12c (p. 96 )
St L o 1 (a) a= ¥ (b d= 65"
R R E LS TE N SE F A (e) w= 124 (d) m = 517
A A () n =72 i) o= lsor
TS B2 S N O N H {g) u= 28" ih) &= 63"
£3 8 B W A E S ARG S, =159 b=1370
SeOu NE NIl uE B e I i F DORE BESS (i m=70° {j) »=70"
| w2 1S = k-S| EEEEEE A8 H='.I'UD r{_—jﬂ"
:B1{8! 5 TS':%:_!'_._II;. 2 70° 3 61° 4 314°
[} HASS ML dhesh kasid 5 1P 6 1274° 7 78
[T - - P 8 §2° 9 106° 10 a0°
13 308 14 20°, B0°, 80" 15 60°
Fig. AY 16 37° 17 30° 18 115°
8 Exercise 12e (p. 100}
149
2 (a) ABCD, QAPC, AYCX
(b) AQAX = APCY, AABY = ACDX,
AQBC = APDA
3 8em 4 4em
B 132°.48% 1397, 48°
6 325cm
7 thombus, rectangle 8 224
Exercise 13a (p. 101)
Fig. A0 1 2% + 2y 2 35 — 5a
3 Sn+ 27 4 160 — 8h
Exercise 12a (p. 92) 5 —5r— 157 6 —12p + 4¢
2 {a) square, square, triangle, kite, quadrilateral T —2m — 2n 8 —3a-+ 3%
9 —4p— g 10 — 214 + 14
Exercise 12b (p. 94) 11 18%k + 27r 12 42r — 61
I {a) AXNAZ (RHS) (h) ABYZ (845) 13 »* + 2x 14 3% —
fe) AYXC (555 (d) AZDX (A4AS) 15 a” + ab 16 3s% — 29
fe) AXEZ (845) {f)] AGHF (845) 17 2ps + 3pt 18 5 — 3mm
(g) AJZY (AS4) {h) AXLK (§4S8) 19 10a® — 16ab 20 3% + 27x
(i} ANMZ (845) i) ATYS {A4AS5) 21 454 — Hps 22 - 122" + 42ab
2 (a)} congruent (454} (b] congruent (SAS) 23 Gab — 120 24 e’ + 20k

(e} not congruent (d} congruent (555

le} not necessarily congruent Exercise 13b (p. 101)

(f} congruent (RASY (g} not congruent 15 2 3 3 mp 4 Sx
(h) not necessarily congruent 5 4e 6 134 7 ab B Sdr
(1) congruent (545) i) congruent (AAS) S 8 10 Zax 113 12 24
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Exercise 13¢ (p. 102)

I 3(a+ z) 2 3H2x— 51)
S mplTn—1) 4 5x(y+ 3

5 4a(3 + 24) 6 136(a — 2)
7 ab(h — a) 8 Gde(2d — ¢)
9 Bp g+ 3, 10 Zax(ix + 7a)
11 3(3xy + Bpyg) 12 24(154 — 14x)
I3 Smia — 44) 14 4*(5¢ — 34)
15 mrir =+ i) I6 (7d — 1)
17 34(11h — ¢} 18 3(3pg + 41)
19 b(a — 2 20 3d(h + 5k)
21 x{x+ 9y) 22 2aln +
23 alm+ 1 24 Gayi4x — 1)
Exercise 13d (p. 102)

1 3400 2 1922

3 2700 4 5930

5 123 6 44

T 13 400 8 &70

9 3 10 530

11 31 12 1 400

13 27 oo 14 |23

15 17400 16 #(R? — ;176

17 27e(r+ &); 66O I8 wri(h + 4 H); 396
Exercise 13e (p. 103}

L w3 +u—u) 2 a2 = 3zx—)
JefF—=u+6) 4 pitm—3n —5)
5 (m+ ljfa+ #) 6 (n+ 2)(a—4)

T xla— b+ %) 8 {a— b){ox—2¥)
I (Su— )3+ 2) 10 miu— o+ m)
11 {38+ £ — 44) 12 a(fa+ 6 —¢)

13 x(4x — 3y — 27 14 d*3d — ¢ + 4/)

15 a{#u + v) 16 Za{x — 33}

17 (3u + 22)(3 — 4) 18 (4a — bji3x + 2y}
19 (20 — 76)(h — 3k) 20 m(5m— 2)

21 a%{2a — 3h) 22 4xfx— 1)

23 (Im — 4n)(2d — 3¢) 24 (x —difa+ 26— 5
25 (2m +allp+q—r1)

26 (4 + £)(2r — 3) 27 (u+ o)(4x + 3)

28 (h— )24+ 3¢) 29 (a4 28){a+ 26—3)
30 (3m — 2n)(3m — 2n + 5p)

31 2{2u = 3rMm — 3m) 32 (x+ 2y)(a + x + 27)
33 (2x + ) (3x— 22 —3)

S8 (/- g)lde—f+g

35 3{a — 3b)(=+ !:} 36 5(5m + 2n){a + &)
37 (x+ 3y)im—=+1)

38 (2a - S&J{r-i-i--l]

39 (7x — 22)(1 + 3= — 25}

40 (2a - u.li_l-?l_-—:lj

Exercise 13f (p. 1088
1 (x+ y)la+ 38 2 e+ )7 + 1)
3 (x+3)(x+1) =g+ s

5 (a— 9){a + 3) 6
7 (x = 2){5x + 3) 8
9 (26— 3)(a + 1) 10

Exercise 13g (p. 104)

1 {a+e)(d —m) 2
3 (= y)(2a — 3b) 4
5 (a—6)5 - 6
7 (e~ 3)(a — 3) 8
9 x=6){x-1 10
Exercise 13h (p. 1(4)

1 {a+ 8)(6+ m) 2
3 (3+y)5—23) 4
5 (a+x)(x—3) 6
7 (x=3)x—5) 8
9 (2 = b)(3 + ¢) 10

Exercise 13i (p. 105)

1 {m+an)ix+y) 2
S (u+u)(h— i) 4
3 la+ 2im+ n) (]
7 no factors 8
9 (m=ajla+1) 10
Il {2 + 1)(a? + 1) 12
13 (¥ — 3 }{3s + 5¢) 14
15 (A —2m)(k+ 32) 16
17 (g4 4)(2% - 37) 18
19 no faciors 20

21 (¢ —21)(3c— 24) 22
23 (a+28)(b—2) 24
25 (4u—o)(20 + 3w) 26
27 Bx+ 2y)» —a) 28
29 no factors 30
31 (mu+ v){nu —z) 32
33 (B2 —c)(b—3d) 34
35 Zalm + 4)(u—2) 36
37 2{2a + b){(x + 25} 38
39 no factors 40
41 (5w = 1)(2e+ 1) 42
43 (v +a)(2x—131) 44
45 (d + 20)(2dx — 33)

Exercise 14a (p. 106)

1 $20 2 528
4 58 5 518
7 %30 B 548
10 %75 11 542
13 518 14 $132

Exercise 14b (p, 106)
1 (a) $7 (b) $26
(d) $22000 (e) $735

(Fm— 12+ n}
{a—cj(d+d)
{dm = 13(1 + 2nf)

(3% + 2)(3 — x)
= Ti{x — 2)
(g + 4r)(3p — )
(25 + 5)(p — 1)
(3E+ 1)(1 — k)

g+ q)(r+3)

(@ — &)e + d)
(d—mlla+ ¢
(22 + 33)(4 + 56)
(t + 3531 + 92}

(x —¥lla + &)
{e —#)(a — )

(e = d)}{x + 25)
{a — 2x)(b — 2y)
no factors

(o4 &) (2m — 3n)
{ex + ) (x4 3)
no factors

(F + 2¢)(2h = &)
Ok + 28)( = 3m)
(£ — 2n)(y + 3n)

na factaors
{m—2ni{n + 3p)
Ja—ulld+ )

(2¢ + 3d)(4e — 1)
Sfm = mjfx — )
(2a — 5) (36 + 24)
fam + 2)(bm — 3)
(Tm — x)(3n + ¥)
(B¢ — 3m){m + 2n)
(a + m){am — n)

(I = 3aj(l + 3x}

3 518
6 514
9 $105
12 %50
15 $37.50

(c) &1 080
(f) &1 042,75
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Exercise 13¢c (. 102)

I 5la + 2] 2 3(2x — 5y)

Fomp{in—1) 4 S5x{y+ 3

5 4ai{3 + 2a) 6 136ia — )

Toablh — a) B Sde(2d — &)

9 8p (g + 3p) 10 2ax(5x + Ta)
11 3{3xy + 8pq) 12 2a(15d — [4x)
13 3m(a — 45) 14 a%(3a — 34)
15 mr(r + 4] 16 d{7d — 1)

17 34(115 — ¢) 18 3(3pg + 41}
19 bla—12) 20 34(h + 34
21 xix + 9y) 22 2a{a + 3)

2% a(m+1) 24 Gy (4x — 1)
Exercise 13d (p. 102}

1 3400 2122

3 2700 4 6930

5 125 6 44

7 13400 8 670
9 3 10 530
11 30 12 1400
13 27 000 14 |24
15 17 400 16 7(R* - ) 176
17 277 (r+ £); 6RO I8 mri(h + LH): 396

Exercise 13e (p. 103)

1 a3 +u—1u) 2 a2 =—3z—1)
33 —-u+4+8) 4 pitm— 3z — 3
5 (m+ ljfa+ &) ﬁ{n+2}|:cr_—b:l
T xla— b+ %) B {a— bHox—2¥)

9 (Gu—e) 384+ 2k 10 mip—o+ ml
11 4{3h+ &k = 44) 12 agfm-i-.ﬁ'—r]
I3 #{4e — 39 = 22} 14 4534 — e + 1)
15 a{du + z) 16 2a(x — 3y)
17 (3u+ 20)(3 — «) 18 (4a = b)(3x + 2y)
19 (22— 7h)(h — 3k) 20 m(5m — 2)
21 a%2a — 34 22 4xfx — 1)
23 (3m — 4n)(2d = 3¢) 24 (x — y)(a + 26— B
25 Cm+ajiptg—r)
26 (& + A)2r—3) 27 (v + v)id4x + 5)
28 (b — 24+ 3¢} 29 (a+ ){a+ 2—3)
30 (3m — 2n}(3m — 2n + 3p)
31 2(2u — 3p}{m — 3n) 32 (x+ 2y)(a + x + 2y)
83 (24 )3 — 2x— )
34 (f—g)(4e— [+ g}
35 3{a — 3b)(a+ 2v) 36 5(3m + 2n)(a + &)
37 (x+ 3ylm—n<+ 1) '
3B Qa—38)e+d—1)
39 (Tu — 20}l + Tu— 24)
40 (2w — 7a)(2u— Fo— 1)

Exercise 13f (p, 104
1 [ +yile+54) 2 @+ 247+ x)
3 la4+3)x+D 4 {p+r)lg+ 5

5 (a—9)(a+ 3 6
7 (x— 2)(5x + 3) 8
9 (26— 3){a + 1) 10

Exercise 13g (p. 104)

1 (a+o)ibh—m) 2
3 (2= )2 = 3p) 4
5(a=5){5—-¢ 6
7 (e~ 3)(a — 3) 8
8 (x—=6G)x—1) 10
Exercise 13h (p. 104)

1 {a+ 8)(6 +m) 2
33435 —=x) 4
& (a+x)x—y) 6
7 (x—3){x - 5) 8
9 (e —4)(3+¢) 10

Exercise 13i (p. 103)

I (me+ m)(x -+ 3}

F utoyh—4#)

S (a+2bim+n

7 no factprs

9 (m—ala+1) 10
Il (2 + 1j{a® + 1) 12
I3 {x —y}{3s + 51) 14
I5 (h—2m)(k + 320 16
17 (g + h)(2% — 31) 18
19 no factors 20
21 (&= 2/)(3 — 24) 22
23 (a+20)(b—2) 24
25 (4u — o)(20 4+ Sw) 26
27 3x+ D)y —a) 28
29 no factors 30
31 {mu+ o)(nu— o) 32
33 (3a—¢)(b—34) 34
35 Zelm+n)(u—0) 35
37 2(2a + b)(x + 2y} 38
38 no factors 40
41 (5a— 1)(2z2+ 1) 42
43 (o +a)(2x—5 44
45 (d + 2x)(2dx — 3y)

00 @ e ko

Exercise 14a (p. 106)

1 $20 2 528
4 %8 5 14
7 830 8 $48
10 %73 11 %42
13 %18 14 5132

Exercise 14b (p. 106)
1 (a) &F (b %26
(d) $22000 (e) $735

(4m — 1)(2 + n)
(& — c)(b + o)
(3m— 111 + 201

{3z + 233 — )
(x— 7)(x — 2)
(g + 4r}(3p — )
{2e + 5¢)(p — 1)
(3k + 1)(1 — &)

(& + qi(r+3)

& — b)le+ o)
(d=mlla + &)
(2 + 37) (4 + 58)
{f+ 3a(1 + 22)

(x—w)la + &)
(e —b)(n - ¢)
(c— d){x + 2y)
(@ — 2x)(b — 2y)
no factors

Lh+ k) (2m — 3n)
{ax + y){bx + y)
no factors

(f+ 2¢)(2h — k)
(h+ 28000 — 3m)
{x = 2Zn}{y + 3n)

no factors
(m=2niin+ 3p)
He—wu)b+ o)

(2¢ + 3d)(4e = 1)
S{m — n){x — )
{2a — 3¢){3b + 24)
fam + 2)(bm — 3)
(Fm— 2)(3n + 5)
{22 = 3m}(m + Zn}
la +mj(am — n)
(1= 5a)(1 + 3z)

3 $18
6 $14
9 5103
12 330
15 $37.50

(e} %1 090
(f) $1042.75
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2 (a) $44  (b) $2 (c) 80

3 (a} %5 th} $1,25 (c} Gt%

4 (a) $3020 (h) $251.67 (10 nearest ¢

5 {a) 50 (b) B3 54 fc] $147.50

Exercise Ide¢ (p. 107)

I {a) $387 (h) $245 (c) 399360
{d) $69 (e} $23.96

2 5103 3 5127.16

4 &60c 5 33

6 £11,50, $3.50 (258%)

Exercise 14d (p. 108)
1 5103,50

2 (a) $210, (b) $630, (c) $52.50

3 (a) $128.80, (h) $16,30
4 $200,%0
5 %717.66
6 315360

Exercise 14e (p. 104]
1 (a) {i) &520,

(b) (i) $1 120,

() (i) $800,

(d) (i} $2 520,

{e) (i} $488,

() (i) $1 469,72,
2 %1 07410

3 (a) $6000 (b) $748
(d] $8 239,80
4 (a) 85800 (b) $437

5 6 29] .65

Exercise 14f (p. 110)

1 (a) (1) BOc
(b (i} $1.50
fe) (i) 30e
(e} (i) 18c
fe) (i} 45¢

2 (a} (i} 45c proht
(b (i} 45c profit
fe) (i) 836 loss
(d} {i}) 336 profit
(o) (1) 63c loss

3 17%

5 2331%

7 %240

9 theson [T4%:)
(father's profit = 7%)

11 $18.75, $24

13 $45,60

15 3%
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(i) 680

{ii) $1 400
(i) $1 020
(it} $3 000
(i) $HEH)

(i) I 806,60

() “BRGO,20

{¢] $386.58

fif) 54,80
(i) 11,50
(i) $3.45
(i) $1,26
(1) $1.20
(o) 5%
(i) 5%
(if) 10%
(it} 378%:
fii} 15%
4 5247
6 53

B 2772
10 12%, $2.61

12 20%
14 20%

Exercise 14g (p. 110)

I %1198 2 $523.80
3 857 4 89558

5 3568 6 $370.26
7 831632 8 $306,60

9 $b.363.76 10 542680

Exercise 14h (p. I11)

1 (a) $9,00  (b) $27,00
(d) $21,38 (c) $24,75
2 (a) $9,83  (b) 814,75
(d' $35.00 (o) $11.50

Exercise 141 (p. 114

2 53348

3 %3056

5 $9,11

6 $32.95

7 (a) $29.95 (h) $29.10
8 514797
9 517359
10 $312,89 [ie $32,35 (water)
+ $74,23 (electricigy)
+ F206.31 [rates) |

Exercise 15a (p. 117)
2 (a) M is the mid-peint of AC

(b} PM is the perpendicular bisector of AC

3 (e) the 3 folds meet at a point

{f) ecach fold iz a perpendicular bisector of ane

of the sides of AABC

4 (b) the 5 perpendicular biscotars meet at a

point

5 (b) both perpendicular bisectors meet at the

centre of the circle
6 (b} a diameter
(e} asguare
7 (d) MN = $AC
8 (c) Tlem

Exercise 15b (p. 118)
2 (a) BAR = CAR
(h) the bisecrar of BAC
3 (e} the 3 folds meel at a point
4 (d) the 5 hisectors meet at a point

5 [d) in isusceles AXYZ the bisector of ¥ is
same line as the perpendicular bisector 8

X7
6 (c) |
7 (&) 2.7 cm, 3,5 cm
B (d] ocragom
(e} 37 mm

(¢) $32,63

(¢} $17.21

{c) $34.50



Exercise 15¢ (p. 120)
3 (b) 117 mm
4 (b) 12,7 cm
5 (L) 7.8em

6 (c) AC passes through the centre of the circle,

e it s oa diameter
7 (b) 5,7 cm
8 (h) 6,9cm

Exercise 15d (p. 121)
4 (d) 5em

5 789 cem, 13,1 em

6 (b 7.3 cm, 9.5 cm
7 (k) 9] mm, 33 mm
8 (k) 7.4 ¢cm

Exercise 15e (p. 121)
1 (k) 71 mm

2 {d) 4.7 cm; ves

3 {c) 69 mm
4 (d) yes

5 (b) yes
{¢}] 8.8cm
c) each 59 mm
¢) 6,6 em

d) 57 mm

b) 532 mm

b) 5.8 em

b} 7.9 cm

(e} 21

oo -3,

(
(
(
10 {
11 §
12
Exercise 16a (p. 123)
1 {a) horizonta)

{t) vertieal

(e} neither

(b wertical
id) horizontal
i(f) wertical
(g} horizontal (h} vertical
{i} neither (i) horizontal
2 (a) seat of chiir, shelves, book on tahle, top and
bottom edges of door, top of door frame,
sel square on table
ib] light cord, Nag-pole, table legs, drawer
fronts; left- and right-hand edges of notice
hoard
{c) door handle; light switch, support bracket
for shelves, chair legs, broom handle

Exercise 16b (p. 125)

I (a} 307 (b} 40F [¢} 25° (d} ¥5°
2 (a) 10°(h) 10°

3 (a) 15" (b} 15°

4 {a) 45° (b) 28°

5 52°

Exercise 16d (p. 127)

1 8im 2 %8m 375m
4 Gm 5 30 m 6 3m
7 12m & 350 cm 9 95m
10 2 400 m
Revision exercise 5 (p. 128)
1 95+ 3y < 50
3 (a) x<b (b) x<—3 (¢) x<2 (d) =3
4 (2} 9(a—3) (b) r(3 — 8¢)

) I4x(3x — 29)
5 (a) {m+ nifa—3)
(e} {p= 2233z — 5a)
6 () (3 + 2x)(» — b)

(d) 3ab(l4a— 175)
(B} (&2 — 7(a4+4)

by {e = ti{d — o)

7 3700

9(a) (203 4...} (b) (-8 -7 —6:...}
(e] {7089} (d) (=12 — 1% —14...)

10 2= 1=1]

Revision test 5 (p. 128)

1B 2C 38D 4B 58

6 (a) {2:1;0;.. ) {b) {—6; —3; —4;...}
(¢) (%3:12:...) ({10 =1 =2...)

7 {a) 38— Sa <0 (b} 7: 8: %10

8 (a) 7(x —4) () m(5 + Ba)

(e} G963z + 45)
9 (a) a{fa+ b

(c) (g — ri(p + &)
10 {a) wrir+ 24

{d) 7pgi5p — 24}
(b} fa— #)(3x = y)
(d) [x+ »i{3 + &)
{by 176

Revision exercise 6 (p. 129)

1 26em

2 {a) Wem (b} 1l§ecm

3 4em 4 4cm, 25 cm
5 (a) 14 (b) 54 em

7 [a) NABG (b1 BAS

) ACMG= ABMG, AAMC = AAMB
8 (a] ABC = 71° {hj MGB = 5

e} AGC = |25°
9 ACG = 2¢°

Revision test 6 (p, 130)

1E 2E 3B 48
5B

6 AOXY, XY =10em

7 11°

9 BDE = BED = a3°

10 2% — 18P

Revision exercise 7 (p. 131)
1 6%
2 [a) 36916

() 8 736 fe) $1 820
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4 {a) 50 (b} 22% vears

years
9,63 (2238} vears

mHJ___ ez

u.
Agea
Fig. A1l
T2
B (=) 23 fh) 22 fe) 224
g 319248
10 (a) 290 (k) 28°C {e) 2B°C
{d) (i) +3°C [ii) —4°C

Revision test 7 (p. 131)
1D
2B 3 A 4 C 5D
6 (a) $85  (h) $595 (c) $49.58
7 %120; 8234
8 28°C

9 ja) assumed mean = 15.0; true mean = 13,1
(b) (1) + 12 mo (i) =14 mo
10 38 points

Exercise 17a (p. 136)

1 (a) $675,04 (b) $290 (e} $385,04
2

Revision exercise 8 (p. 132)

2 parallelogrum P
3 (hyand o)t em

4 6,9¢m F
5 Alls a diameter (= 14 amn)

6 5.6m

T2 m

B 1539m

g 11°

10 130 cm

Revision test 8 (p. 132)

1 E 2 A - 3 4 0
5B

6 #° 7 G4 cm 827 m
9 27 m 10 115m
General revision test B (p. 133)

1B 2B

3D 4 C

5C 6D

T E 8 L

9D 10 ¢

11 543,33

12 27m

B4 (a) (13 — 2x) (k) ala+ &)
o) fx 4+ 3(e—19) {d) (3x+ 2p)(2e — &)

15 (a) $42 (b} the mode, $33, 15 more repre
sentative since 77% of the workforee (3., 18
out of 153} receive this wage

16 width 111 cm, height 6} cm

17 th) AM =54m

18:%a) {1;28; .} (b {4: 5; 6:...}
(€) {2 1.} {d) {8:5:%...}

19 P=30° PR = 7,3¢m 20 9m

CASH RECEIVED | CASH SPENT
Date Details | $ | Date |  Detils
01/06/01 Brought Pward’ | 77597 00601 |  Fixed costs 290,00
0106/ | Sales 704,30 | Balance cf. | 190,25
AT | 480,27 00641 | | 480,27
0791 Brought {"ward | 190,27

| |

{a) Balance in hand = &1 190,27
{b) Profic = ${1 190,27 = 775,97}
= 44,50
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f - TR

3

CASH RECEIVED CASH SPENT

_

Date 8 Date Details L

01 et 4 13060 U3 Oex Stationery F0.an

05 et 2 025,00 03 Ol Textbooks 854,00

15 Chee 43180 14 Ot Muterials 3 640,00

18 et 330,20 14 'Ot Coop advanes 2 200,00

18 Ot 3 000,00 300t Eles, bill 51,60
Balance el | 799,10

31 Oct 9 946,60 31 Qct 9 946,60

=
01 Nowv Brought Mward 1 799,20
Builanee in hand = %1 799,20 & Pi576 7 8h14 117,65
4 5177 million 5 1987/88 6 Taxes 8 [a) 5534 by E160.20

7 [a) Government grants
(b)) Coods and services

8 Yes

9 %1 385 million

10 Yes: for the four years it contributed 3,8%:;
3,8%7 9.5% and 3.8% rfespectively

11 #5% '

12 (u) 1988/8% ($803 million)
(hh T985/BG (8506 million)

Exercise 17b (p. 138)
1 82.50 2 8 Seprember 3 $100
4 77,29
5 'The account wias overdrawn by $4,71
{Nore that 4108 — 45,800 = —4.71;
6 (a) $417,19 (b)) $212.88
(e) 204,31 = halance of the account ar the
end of the maonth
T $365,16 on 7 September
8 $1530.00 un & December
9 31 December and 30 June cuch year
10 811287 11 §151,48
12 %$452.79 (i.e, $1 285,08 — $832,29)

Exercise 17c (p. 140)

1 P20 (b) R26 {c) Me7 000
(d) ! 320 yenu (e} £5 (f1 USSI0

2 (a) 7520 S840 () 7825
id) Z34D 7 (T) 28400

3 7%3.33 5 DM243,24

9 It rises by 751,20
10 (a) £8317.46 (b)) 7532258 (c) 25512

Exercise 18a (p. 141)

1 (a) 1,26m* (h) 32m? (e} 84 cm®
fdl 314 om?
2 (a) l0m* (h) 54cm’
3 (a) ZTm? (b} 28 m* (e} 28 m?
(d} 28 m” .
4 (3) 36am® (b} 1998 em™ (¢} 51,6 em®
(d) 2325 cm®
5 fa) LBBmS (b} $2520
6 384 cm® 7 508 mm* (3,08 emi?)
8 550 min (9 h 10 min) 9 4 200
10 (a) 251 (k) 2 566 em?
Exercise 18b (p. 143)
1 (a) 15em” (b} 26 em® () 40 em?
(d) 374 em® (e) 5,31 em?
2{a)5 (b)4 (e} ()T (&)
Exercise 18c (p. 143)
1 {a) 280  (B) 120 (o) 298 (d) B30
{e) 952 (F) 232  ({g) 120 (k) 240
2 (a) 135 (k) 587,75
3 1 320 tiles 4 $2,16
5 187 6 14
7 1132 tiles 8 1395
9 11 sheets 10 $12,08
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Exercise 18d (p. 145)

6 (a) $29.50

(b) 146 km

7 (2} 1h 13 min(b) 2,6 kg

B (a) B150
9 (a} 38 litres
10 {(a) 440 cm®

(b} %1 195
(b) 44 h
(b} 16 cm

()
()

L (a) 22m? (b) 66 cm? {c) 1485 m?
(d) 5,28 cm?
2
[ length of arc area of sector
fa) 1T ¢m Eﬂ,ﬂ_cmj
(b 44 m 770 m?
{e) 8.8 cm 18,48 cm?®
(d) 13,2 cm 36.98 com”
(e 73 m 51534 m*
3 (a) 105em® (b) 14 cm? e} 10,5 cm?
4 (a) Tom (b) 21 em (¢) 5,25 m(d) 140 m
5 S5em 6 352 em?
7 715 em? 8 16,5 m?
9 104 cm® 10 907 5 em?
Exercise 19a (p. 147) .
1 {a) 309°K (b} 127°C
2 {al 128em (b) 3.3 em
3f3}',1'=? (b} x=4
4 (a) 15m* (b} Bem {c) 18 cm
(d} 2.5m
5 (a) $300 (b) $460
6 (a) 3 amps (b} 3wolts  (¢) 90 ahms
Tia) Ilm (b} 7m
B (a) 60000 kg (b} Fm (¢} km
9 (a) 44 cm (b) 35m () B8m
(d) 0,437 5 m
10 {a) 60 km/h (k) 6] s
Exercise 19b (p. 148)
Ly=4321:0
2d=1,244:5
3y=1,3%579
¥ | =1 i} | 2 HT
3¢ | =4 0 3 B 9
42 +2  +3 +2 +9 + 2
' =1 +2 43 8 411 [
5
x| 0 ] 2 3 : 3
17 17 I 17 17 17 L7
—6x| 0 —6 -12 —18 =24 _30 |
17 1 5 -1 =7 _i3
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Exercise 19¢ (p. 149)
1 (a} y=u0: 40; 160: 360; 640: 1 000
(b) x==24 23, 45 +10

2 (a) y=u; 12; 167 12:0
(b} x= %4 +3: +9. +
3 (a) m= 100; 4; 1: 1
{b) w==x10; 5 +3 +9
4 {a) 14m®  (b) l4cm fe) 3.5m
5 (a) 308Bem®  (b) 14¢m {e) 2 em
B (a) #.l m {b) 64 m (c) 104
(d) 5s (e) 441 m
7 (a) 93 min (hy 5
8 (a) 125m  (b) 5.5m {¢) 50%km
9 (a) 6lem (L) 14
10 {a) | 275 (b} 13 {c] 10
Exercise 19d (p. 151)
Le=3-48 2x=y3+3
Ja=4b—q t=fb—gd y=2
3
5 x=4y Ea=£, £=£
¢ a
7a g ¥ e 8 x=19y
!ilr——-'% 10 m=mp, H=*%
11 =21 12 =22
6 7
i3 o =”',1’” M5 = 18— yj <
l5q=2p,j_l=igl' lﬁr'—-d:'}l,_y=2r
2 B
17 ﬂ'z:urip 18 r_E-?;
19 8= 7 - 973 20 k=t W
! I
By s 111 = 4
! T
¥ v I’
2 b= b= —, b= —
: fnfy ik b

$2 500
63 h




1 A
23 = —_— o =:="ra
"o T om
24 p=2 o
' o
95 p=24 - 24
/ f
26 (=2E L2, 2
! l
1001 - _ ¥
27 R = 28 V=IRR=;
99 f=I=2 . _i—9
2
30 u=p—an a=r 8 ¢=E— %
: T
Exercise 19e ip. 132
1{a) & = ¥ (b} & =7
2 (a) _t_:ﬂr:-,: (h) & = —4+
j b
-4 _ g
3[.%:].‘;--_2“_'rr (k] & =6
0
4 (4) b =:§ (b} b= 15
5 (4) r=E-;—“9 (b} 114 h
1007 :
6 (] P=vit (h) $850
i ) ]ﬂ% (b) 3% vears
§ (a) &= 1007 (b} 34%
P
9 (a) n"——“;; (h) 1.0
10 (&) F= TR 12 volis
(b B= %, 2 300 ohms
Exercise 20a (p. 153}
1 (a) N (b S 2 (&) E (L) W
3 (a) SW (b) NE 4 (a) SE (b NW
5(a) NE (b) SW 6 (a) W (b E

Exercise 20b (. 153)

1 baobab: (40°, bridge: 066°, car: 112° hup 2007,

horehole: 268°%, palm tree: 308°

Exercise 20c (p. 157)
1 (a) 056° (b) 240°
fe] 4227° (1) Dwo®
2 040° 1207 230°, 290°
3 045%, 128°, 2007, 249°, 303°

% N iby N

e} 120°
() 133°

Hr
1608

p

) N X

K muge

Fig AJ2

5 {a) (i) 250° (i) O70°
(hy {i) 150° {ii) 330°
fe) (i) 037, (i) 237°
(d) (1) 000° (1) 180°
(e} (1) 270° (it} O9O°
(ry (i} 319° (i) 139°
fg) (1) 0157 (ii) 195°

Exercise 20d {p. 158)
1 fa) 20m

2 0758 6D m

3 36m

4 358°, 052°

(b) 205 m

(d) '270°
(h) 180°

s

-‘\
H— |18
i

5 061° 4 m {30 m s an acceprable answer from a

good drawing)

Exercise 20e (p. 161

5 km: 037°

3,6 km; 2567

410 km; 284°

22 km; 109°

3760 m; 020°

[a] 145 km

{a) 840 km

3467, 195 km

fa} 2.4 km

0 (a)y 3107 310 km
) 200 km noreh, 240 ki west

(bl 270km
fhl 150 km

D00 =1 S e UMD e

(b) 3367
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Exercise 21a (p, 162)
(b} »

(b) (1% 24)
(bl (—1;9)

G0 =T N L e D e

(d} (—2,2:3.4)

Exercise 21b (p, 164)

lLx=1y=2
Jx=1Ly=0
5.‘:==—-] =2
Ta=—=1yp=—|
9x=lb3‘—14
11 x==-17,y=23
Exercise 21c {p. 164)
1 a=lLy=2
Ba=—=1,4=45
Sxy=3=1
Ta=5h=-2
9k=143=3

11 o= —2, 3= -4
Exercise 21d (p. 163)
1la=4 5=
3a=70,p=-2
5= y==3
Ta=24Lb=|
Bax=0y=-2
11 p=—=1,9=—-2
13 x=—-3,3=0
15 =3, 5=4

IT d==2 =2
19 /=2 =1}

Exercise 21e (p. 166)
1157
3 116
5 10c 45¢
7 3 ¥ 3-cents
3 X 10-cents
8 x=31=2
150 cm?

Exeruse 22a (p. 167}
r: + 5a+56
#—e—5

% — Ay 9

b — 106 + 25
=20

228

L= B L=

(b) (—1:2) (c) 90°
fa) (& —=1)(b) (3 1)

=5c) z=—1
{¢) the lines are parallel
(b} {0; 0,5) and (= 0,3; 0)

o —)
RS oo o e

Lol — T - - Y

-t

S ool

(d) (0: 2} and (= 2: ()

(c) (2; 1%)
x=3y=2
x=Dy=2
x=3, y=—1
=0 y=1i
¥=13py=—12
xe=—08y=—-25
x=35=2
m=—1n=2
r=—l.9==]
x=2 43=32
a=756=5
r=1,p==3
p=3qg==1
=2, 3=—4
r=10, =1
r=3p=—12
h=2,k=11
r=—0 =11
r=12,y=-=5
u=—=2 v=1
r=14 y=13
y=2,z=-4%
39 yr, 1447
43¢, 18c

15c, 19¢
Hvr, 1] yr
x=33=2
+5c—6
d* —34— 18
&+ be + 09

mt — If

d* — 44 — 21

11 4%+ & — 30

g- =9

i — 130+ 36
567 + 14h + 8
24* — |54 — 27
105 = 1lx— 6
me+ Bmn + 1on?
047 — 442

Bs® — 135 — 562

Exm:se 22b (p- 168)
la? +3z4+2
3 +7a+ 12
B —-h—6
TE—Te+ 12

9 2+ e+ 18
11 P2 =8x+7
13 &% + 126 + 36
15 74— 7z — 18
17 &% — 102 +24
19 2° — 20 — 24
2152-3f+2
2% n* 4+ 9+ |
25 L = 8o+ 13
29 h? —5h — 94
29 4% — fg + 0
31 45— 15

Exercise 22¢ (p. 168)

1(a) +9(b) +2 (o)
2@ =1(b) =3 @©
3 [a) +7 (b) =7 (c)
4 (a) +7{b) =53 (g

Exercise 22d (p. 170)
I (x+5)x+1)

3 (a+ 13} {a+ 1N
5(+80+1)

7 {4+ 3)c+3)

9 (n+ 6)n+ 2

1

11 (s + 8i(sr + 2)

Exercise 22e (p. 170)

I f2=3z=-1
3 fz=17e=1)
5 (6—3(h—2)
7 (d— 7){d—2)
9 (p—8)p—3)
11 (/- 4{f—92

[Zm” — 15mn + 3n°

12 p — 8+ 13
4 ¢ —4u— 45

""n' + 7a+ 5

2 — 1le + 15
427+ 4y + |
i

47 + 5up + Bo°
667 + pe — 267
4¢ — 12cd + 947
8c7 — 26 — 457

16
18
20
22
24
26
28
30

2 554 5 +6
4 b2 —p—71
6 4 —b—12
B A4+ Bd+7
10;9—9f+2n
12 — 1y + 1§

14 .**— L 4+ 25
16 a° + 10a + 24
18 7%+ 20— 04
20 & + 36— 18
22 ;¥ — 2 g |
24 [* + 20/ + 90
26 ¢ + Bd — 20

8 of + Gag+ 9

30 e =9

32~ — 44

=4 ([d) =5 (e) + 14
+2 ()0  [e¢) — 10
=3 (d} =38 () — 24
+3 (d) 0 (e} —6

2 (x4 112+ 1
4 b+ 7)( + t
6 {;+'-1-:|Ir{+.f.
B (d+11){d+ 2)

10 (r4+3)r+ 4
12 (0 4+ 40 + 4]

2 [5—3){y—1)
4 (a—Tla—1)
6 (e — Bic— ll

B (n=15j(n—12)
10 (g — 7)(g — 3)
12 {x - 3)(x — 3)




Exercise 22f (p. 170)
1 (x+58){x— 1)

3 (x4 Ti(x—1)

5 (a4 2(n—1)
Tda—=1Ls+ 1)
{x —3Hx + 3}
11 G+ 6)(s=1)
15 (o - 3]{u iy
15 (z+35)(z —4)
17 {z + ?}[x— 7)

L=]

Exerc:se 22g (p. 171}
1 2%+ 8o+ Iﬁ

3 95+ [0e + (2
51+ 2m+ m?

T 9% + 6y + 3°

9 2557 — 10kt + 47
11 46t + 12ad + 942
13 497 — 28¢f + 4%
15 1+24p + 1443°
17 ¢ — l6ed + 64a°

Exercise 22h (p. 171)

ercise 22j (p. 172)
[ T
(Zm = nj{2m +n)
(1 —ab)fl + ab)
[2d + 3e}(2d — 3e)
Hgt e — 1)
{3k — 445k + 4}
(pg — 3)(pg + 3)
(9 — )9 + w)
H2y + zH2y — 2)
{2+ 7d){2c — Td)
(Ba + 7h)(6a — T4)
[xpF 2 er =2

Coll B~ TR 5 U TR T TN B ST I

2 {a—3)a+ 1)
4 (b—T)b+ 1)
B (r=3ir+1)
8 (y+13)(y—1)
10 (v + 15)(x — 1)
12 {#—a)e + 1%
14 (v + 3)(v —2)
16 (¢ — 10)(c + 2)
I8 (x+2)x—2)

- 4 + 4p?
10 ¢ + 8pg + 164°
12 957 — 30he + 25:2
14 100x% — 20% + |
16 92% + 42ah + 494°
18 8Iu® + |8up + p?

110201 2 980! 3 10600
4 9604 51002000 6 998 001
7 1010025 8 992 016 9 990 025
10 5184 11 6889 12 6 241
Exercise 22i (p. 171)

1 (a+ 5/ 2 (h+4)

3 (¢+3)2 4 (d + 10)?

5 (m—3)° 6 (n—6)°

7 [x=2)° 8 (y—1)?

9 (;+8)? 10 (£ — 7)°
11 {2 — §)2 12 (9 + 4}°
15 (& + 3" 14 (3a —5)°
15 (1 - a)? 16 (5n — Euf
17 (32 — 45)* 18 {11 — y)*

2 (1 +)(1 =)

4 {u+ 40) (e — 4v)

B (33— 2)(3+ %)

8 3(1 - il + 1)
10 (2 + 5)(24 — 5)
12 {(Fm — n){7m + n)
14 (5 4+ w5 — ur)
16 (10x + 1)(10x— 1)
I8 (4h — &4k + &)
20 (¢ + 20 — 2N
22 5(r = 3dYc + 34)
24 (10 —w) (10 + w)

Exercise 22k (p. 173)

1 9200 2 13600
3 2d8 4 9 a0n

5 10 A0H} 6 400

T 2 G6iH 8 224

9 1008 000 10 984 ({0
11 1256 mm? 12 26,4 ¢m?

Exercise 227 (p. 173)

1 3, =5 221 3 -2 —6 450
5-3%4 65-3 70, -1 8 -5 -3
90,—3 00,4 11 —24 12 0, -6
13 0,7 14 0, -3 156, —4 16 —5,3
17 2, -2 18 —5,5 19 9 twice 20 — | twice
Exercise 22m (p. 174)

15,4 24 -4 83 —8 —34 -3}
53, -2 635 73— % 8 3

9 — 1 3 0 —24 4 11 —34, 4

12 1 twice 13 —fewice 1% —j

15 — § twice 16 0, 13 17 -3, %

18 2% twice 19 0, — 44 20 0, -3

Exercise 22n (p. 174)

G 0 2 —2 -3 32 -1
41,-3 525 6 0,4
70 -5 8 -3, —4 92 —4
10 1 twice 11 1,4 12 09

13 £3 14 +5 15 —1,9
165, —7 17 3 twice 18 — 4 rwice
19 04 20 +2 21 6,9

22 -3, 18 23 0, -4 24 -], -3
25 4, —8 26 +34 27 9, — 10
28 9, -8 29 13, -3 30 3, —a0

Exercise 23a (p. 173)

1 {a) $6,48 {b) $17,28
{e) $22,32 (d) $36,00
(el 545,36 (f) %51 84
(g) $61,92 (h) $69,84
(i) %60,00 (j) %99.36

2 $30,24 3 58,20

4 555 5 %137.28

Exercise 23b (p. 176)

1 (a) %4320 (b) $144,00
(c) $5 760 (d) $230,40
(e) $54) {f] %806
lg] 56,98 (h) B4 104
(i) $2.38 () $304
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2 (a) $144 (b} %216 (c) $360 Exercise 23¢ (p. 180}

(d} $576 (e} $720 (f) $108 1 (a) 1,96 (b) 529 (c) 462
{z} $180 (h) $244.80 (i) $129.60 {d} 51.8 {e) 24,0 () 740
(i) 310368 (k) $11880 (1) $153.50 (g} 31,7 (h) 82,4 (i) 9,99

3 5662.40 4 %4520 {30 3,53 (k) 52.6 iy 906

5 81 515,60 6 $29.85 2 (a) 374 (b) 861 {e) 1020

7 $41,59 8 $125 660 (d) 225 {e) 841 (f) 1940

10 (a) 8174 {d) $288 {g) 4970 (h) 424 (i) 3930
(b) $152 (e} $405 (i) 3380 (k) 6610 {1} 8260
{e} 854 (f) $165 3 (a) 2,99 (b) 7,90 (c) 6190
{g) H$480 (h) $1 170 (d) 2710 (¢} 9310 (N 2460

11 {a) $81.60 (F) $43 {g) 401000  (h) 648000 (i) 92400
(b} $228.80 {z) $302,08 4 (a) 16 900 (b) 168000  (c) 757 000
(c) $12,04 (R} $308.76 (d) 254 000 {e) 7290000 () 69700000
(d) $424.80 (i} S800,80 5 yes, in general (N,3)% = N % (N + 1) + 0,25
(e} 311904 i) $1673,52

12 {u}l 53,?2 l[l.‘}} $2]5,?5 E:ﬂ‘{i&eESf ﬂP lﬂl}

1 (a} 3 (b} 949 () 1,67 {d) 599

I t{a) 117 (b} 6,57 {e) 3,15 i 602 () 199 (&) 507 (1) 160
(d) $2,25 () 8360 (1) $549 2 En} 265 H:.:. 837 (c) 265 (d) 83,7
{g) $2,79 (h) 88,55 (i) $5,13 (¢) 1,70 (f) 539 (g) 17.0 (h) 33.9
L} 45,21 (k} 57,65 (1) $432 ) 618 () 195 (k) 6.8 (1) 193

2 [a) 89.8 (b) $1962  (c) $2398 (m) 3,06 (n) 10 (o} 316 (p) 100
o3 (o) 5959 () s81,75 fQ) 141 (1) 210 {s) 919 (1) 269
(e %3052 (h) 850,14 (11 $41.42 g I::.:l\.l 3,05 [h:l 884 f[‘,:l 215 (d) 2,91

(i) 398,10 (k) $17.44 (1 56431

ot o 1

3 (w) $39,13 (b} $5276  (c) $45.50 SRRl e
(d) $19,11 (e} $48,23 () $26,39 4 *L»JT A B e oL i plogm
g) $64.61 (h) $30.05 (i) $7.28 ,—ﬂ = 3,16 and 7 =3 + a difftrence of 0,02
() $99.12 (k) $86,45 () $4368 V) isa guud dpproximation of 7 .

4 (a) $5.40 (b) E?,Eﬂ' (c) $9.00 5 [-:l.J J'J‘i!. = 6,32 (b) m»= = 399 I:(.J me < 4=
(d) $6,93 (¢] %486 ) $8.37 this is because the tables contain round
{g) 33lc (h) 4.59¢ (i) 6.03¢ numbers which are not completely accuraee
(j) 2.97¢ (k} 5.94c () 7,92¢

5 (a) %5668 {(b) $76.30  (c) $83,02 Exercise 24a (p. 183)

(d} %80,66 {e} BIO7.91 (I} %8038 1 Different calculators may give different resul

6 (a) $83,72 (b)) S&0,08 () ®58,24 for many of these key sequences. The mporta
(d) $52,78 {e) 86188 () $69.16 thing is' to get to know how your calculat

7 5107 02 8 %8 087,80 DPErales;

9 $359,70, $327.33 L0 $835 2 For non-seientific calculators with an eight-digs

display:

Exercise 23d (p- 179) (=) 9% 9499 a0 (121 0,000 000 1

1 (a) %123 (b)) 53¢ {c) $8.17 3 Luooks like spes
() $1.87 () 85,13 “—.] L Th 4 Looks like o1,

(g) $2.63 (h) %817 (i} 47¢ 5 {a) 7' 7
(j) 53¢ (k) $3250 (1) %56 7° +4

2 (a) 831,73 (b} $2,16 {c] %116 7 343
{d) $37,75 (¢) $14,28 (1) $33.24 i 2401
(o) $4,90 () B12.50) (i) 583,05 7 16407
(i) $8,77 (k) $13860 (1) $2.25 i 117649

3 5875 4 5868 iy 823543

5 (a) $963 (b) $901 09 e HT64801
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(b) Final digits comprise the repeating sequence
7981
*(c) Final two digits comprise the repeating
sequence
07, 49, 43, 01

Exercise 24b (p. 185)
1 Final agswers:

(a) 9 (b} 4 (c) 28 td) 86
fe} 50 {f) 97 (g) 36 {h) 27
) 243 (i) 155

2 (a) (i), (i), (i), (v), (vii) and (viii) are ncorrect
(b} Correcrions:

i) 13 (i) 67 (iv) 908
(v) 915 (vii) 28  (viii) 84
3 The outcomes are all negarive:
fal =5 (b} =10 (c} —33 (d) —37
(e) —67 (f) —216 (g) —655 (h) —56
4 The hill is correct
5 549,79
Exercise 24¢ (p. 187)
1 {a) 589 (h) 73 (e} 27 (d)] 2 116
(e) 42679 (F) 7 (z) 13 (h) 615
2 (a) (i) 61,1999 (i) 61,20

(b) (i) 1282386 7
(e} (i) 333,423 52

(i} 1282,30
(i) 333,42

{d) (i) 1,850 898 2 (i) 1,83
(e) (i) 8 {ii) B
(f) (i) 28" (it} 28

{g) (i) 983,952 99 (i} 983,95
(h) (i} 65,6255 (i) 63,63
*Some caleulators may give rounding errors in
these cases,
3 (a) (i), (i), (iv), (v), (vi) and (viii) are in-

COTTEC]
{b) Corrections:
1) 45 (iii) 5 628
(iv) 46 (v) 33,333 333
(vi) 3315 (viii) 5,065 1106

1,509 or 15000000 = depending on calculator
{a) 11111111 {caloulator display)
(b} 12345679 (calculator display)
6 31 336 000
7 [b) Age x 365 {e) Ape % 365 ¥ 24
(d) Age X 365 x 24 % 60
() Most caleulators will not cope with thig il
vour age is above 3
8 (a} $1 444,67 per month
(b)) $47.46 per day (365 day year)
9 58,33
10 (1) 917 km (b) 916667 m (c) 152,78 m

L ek

Exercise 24d (p. 188}

1 (b) 68 =+ 17 + 45
(d) 18 x 5468
(g} (6 + 3) x 487

{g} 42+ 3 + 22
{e] (171 — 15) x 18
(h}y {31 — 14) % 100

2 {a) 229 (b) 560 (¢) 70 {d) 21
(e) 784 (f} 7  {(g) 22,961077 (h) 23,32
3 (a) 26 {b) 12 {e] 12
(d) 435 {e) 39948674 (f) 28276
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unior Certificate Practice
xamination in Mathematics

Paper I (p. 189)

1 E 2 B & C 4 B 5

6 B 7. I B C 9 ¢ 10
11 ¢ 12 E 13 C 14 A 15
16 B 17 D 18 D 19 O 20
21 A 22 B 23 D 24 O 25
260 C 27 C 28 B 29 A 30
31l E 3 C 3 B 34 D 35
36 A 37 B 38 E 39 C 440
41 D 42 E. 43 B 44 D 45
46 D 47 E 48 € 49 C 50

Paper II (p. 193)

Section A

1 (a} 28 ib) 163%
o 100

2 (a) —"ﬂ (bl »=-=3

232

DOmDbmE>goEg

3 (k) (i) {o), (H) (& wiore; o mi),
{iii} {m: t;w; a)

th) 8890 m, 2437

| 960 m*

Hlhg

{a) (4 — &)+ &)
(c) 6x% + 232 —

b -

thy o — 6

Bla) x=~—4 (x> 3}
9 15° 81% 81°
10 (a) $205.80 (b) 24 (e} 1,9%

Section B

1Y (&) (1) S10 740, (1) 511 784

Cothy Gy 2 100y (6) 4.2

12 (by (i) 9.5 m. (i) 6,7 m, (q1) 40°

I3 (b) square fe) 4 L} (0 3)
(¢} X{=35;8) or X(% —8)

14 (a).a=54=4 (B = —Fard
fe) () (m — 20y g, {ii) 4(m — 207 + m = 350,

m=:83

15 () (i) 15, (i) 16 yr, (i) 1657, (iv) 15,6t

(ki (i} 1.5 km (i) 7.5 km/h




