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Preliminary chapter

Addition, subtraction,

L] L} L]
division
Note: Only nse this chapter if vou cannot add, subtract,
aceuralel) and triehly.

Revision and practice

You must be able to add, subrtract. mul tiply and
divide whole numbers. You learmned these gkilly
in Primary School. You will use them through-
ol Secondary Schooland in later Tife.
This Chaprer contains tests 1o give you prac-
tice in the basic number skills, There are ten
tests m each of the bllowing: ;
addivien wkills (Tests A, page |
subtraction skills (Tests A |, page 2)
multiplication skills | Tests A-], page 3)
division skills (Tests A ], page 4)

Each test is in the column under the test head-

mg. Do each test as follows:

fal Allow ) minutes to do all the test.

bl 'I'ry 1o do every item.

(c) Use the answers in the back of the boak ]

correet the test.

Addition: Revision and practice

Test A TestB

1 3453 247
2 146 3+13
3 7+ 8 9+ 4
4 44+ 4 h+ 531
5 F+94 34+347
6 4+ 3 9+ 98
7 23 4+ 41 B2 417
8 28 53
+ 26 + B4

3 75 27
+ 58 + 93

i 45 3813
-+ 386 <+ 750

-

multiplicatioh, ,h

muttiply and dinde whole mumbiry©

Ll

() I you get an iem wrong, Bnd the line tha
the item was in. Then do all the items in
that line right across the page. For example,
suppase you get item 6 wrongin Test B. Do
all the items 6 in Tests A, B. C, D, and E
If you still get these items WIONE, see your
teacher.

There are many different methods of adding,
subtracting; multiplying and dividing. Use the
method you learned in Primary School, If Yo
lind that vou make too many mistakes, see vour
teacher. Your teacher may show vou another
method,

Do nat do all the tests ar once. There are
enaugh tests to do one every week of the school
year, Your teacher will tell vou when w do the
Lests,

le)

Test C Test D TestE
544 J4+4 3+ 2
=+ 9 1247 4+ 14
G4 7 249 5+7
4342 | + 76 Bl +8
2 +849 5+8+35 96+
66 + 5 7+ 85 35+5
49 + 40 b4 4+ 34 2+
47 a6 Bl

+ 35 + 55 + &
45 68 =

+ 59 + 68 8
430 637 3

+ 858 + 2G5 = 4ES
i



i2

B8 =180 U0 W U b

10

11

12

Subtraction: Revision and practice

@0 =1 N W o LD R

423
+ 3897

312
89
+ 651

Test F

il +8
15+2
8+6
6+ 80
74545
4 + 59
55+ 23

34
4+ 70

36
+ 64

471
+ 963

385
+ 315

961
86
+ 422

Test A
F—2
18 —35
1 —3
14 -6
28 —4
T 49 — 23
62 — 58
33

— 17

B0 3 4
4961

629
502
143
+ 817

Test G

743
4412
B+9
5+4
74+8B+3
46+ 6
34 + 43

92
+ 76

79
+39
704

<+ 727

+ 405

256
165
a1

+ 32

Test B

7—4
14 — 11
20 —5
11—
ag — 8
56 — 42
73 — 65
85

— 36

246
+ 255

153
153

Test C

$—35
15—3
10—38
15—-9
-1
28 — 17
36 — 28

72
— 47

680
+ 361

374
1280
+ 6400

Testl

643
18 +2
4+7
K+
B+9+2
55 4+ 8
23 + 71
94

+ 25

83
+ 38

736
+ 819

435
+ 367

85
75
+ 26

Test D

8—0
19 —15
20— 11
15—35
47 -3
85 — 32
85 — 07

96
—.23

B4
+ 7di

378
344
4 206

Test ]

149
3416
4+8
7422
445+6
b+ 39
30+ 28

36
+ .57

94
+ 97

356
+ 337

809
+ 195

693
631
+ 676

TestE

3-—1
l6—6
10—35
12—=3
65 —2
78 —15
28— 189

— 37



9 271 314 850 25 537
— 43 — 46 — 83 — 3B - 38
10 523 635 748 571 [ - 2
— 265 — 577 — 258 — 374 — 355
11 204 402 500 603 g
— 146 — 273 — 156 — 405 — 1=
12 2037 5503 5662 1080 2005
— 849 — 1597 — 5074 . — 1976 — 129
TestF Test G Test H Testl =« Test ]
1 5—4 B—13 7—5 3—3 9—3
2 17— 10 15 =1 16— 13 19 -4 (8 =11
3 M —a6 10 —19 N—-12 10—7 20— 17
4 15—8 17 —8 16 =7 14 —9 15—68
5 6l —0 47 — 2 88 —6 6 —13 37 -2
6 98 — 65 36— 14 549 — 44 64 — 24 84 — 59
Fi 51 —49 84 — 75 47 — 39 4] — 32 35 —126
3 45 60 93 6l 82
— 29 — 26 — 68 — 4h — 54
9 763 625 211 142 374
— 76 — 86 — 72 — 57 — 85
10 932 614 433 641 - 770
— 298 - 219 — 294 — 368 — 482
11 1405 708 201 306 502
—1198 — 539 — 165 — 287 — 396
Bl
12 5231 6814 7 486 3113 6104
— 506 — 5807 — 2479 — 2066 — 825
Multiplication: Revision and practice
Test A Test B Test C Test D TestE
1 Bx7 9 % 8 Gx9 Toxd ixB
2 2x8x? S x2x6 2x4x8B SxBxi Gx2?2x2
3 4 = 21 43 x 2 S=11 6] = 1 Ix 2
4 9 %13 6 x 14 2% 17 Bx16 5= 18
5 39 % B 78 % 4 63 = 7 69 % 5 Xx9
6 36 = 100 1000 = 52 860 % 10 100 = & 7 x | D00



7 428 x 7 B431 x5
8 3126 = 4 335 = 6
9 43 254
x 52 % 57

10 562 425
x 308 _ x 409

Test G

1 6xB
2 Ix7x3
3 9 % 93
& 4 x 14
- e 4 28 x 7
%_' - vl o4 = 8
. .-__% N o 2369 x 3
s N - 87
‘-l x 71

10 647
x 392

Note: 12 = 6.3 of 12, 42, 6)12 are different ways of writing 12 di de

Test A TestB

1 93 Lof8
- 3124

3 }of72 s
4 5 56 =4
5 196+ 1of 150
6 S &of 440
7 Lo 258 -

TestC

H
43 -6

2190

37 x4
100 x 300
6275 % 5
346 x 8

105
® 47

452
x 219

162 = 6
1018000

1 of 464
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8/1624
43)1 247
109138 586

Test F
F=7
9)45

1]
F]

84 —~ 6
+of 192
405 000

1 D0
2377

a
71910
54)11 232

2619657

3)927
59)18 054
31718 249

Test G
51
63 = 7

2198

1 of 96

5
155 of 1 000

412068
616012

35)7455

702]28 080

4J2032
322752
980153 900

Test H

i
]

1ol49
36 =2

i3

51135
10}62 000
894 = 6
3)618
48741 952
57279152

51535
92710 580
37317087

Test I

1of3

1]
L]

Lof 76
4)68

234 =9

1000
1 Mo

Lof 1 165
614224
3713478
425115725




Chapter 1
Number systems

Cﬂunt_ing

It is most likely that mathematics began when

people started 1o ﬂw measure. Counting
and mﬁasunng of everyday life. Nearly
every languag arld contains words for

thiein Fnce s v Help
| g 1] [A I |

cullnic

nes I (Fiirers ol

- Toprls) anfael

frngad | tews ), Fur

. . ] i T T

that he had ‘fourl ik e caltle o tan

tens and three"SgERE, or Copre owentt and

throe” vattle, 1t wolld gepend on 1 1144113

mnd banesaee of hisyeopis. 1 Lt thy
mumber-of caitle wousldibe the sa)

When peopic groupaimbers 1o b s s

that they e wsing @ Base Five oo ol
counting. Must peoplé mse base ten when
{'.l.}l.ltl'lillg.. Fur 1His reasom, base ten s used
internationllv. The numbsees that peaple Use

for counting are called natural pumbers.

Exercise 1a (Oral Discussion)

1 Say the numbers [rom | 1 30 in your mother
(§8) RN T

2 What is the base of counting of vur mother
tﬂng'ur.'f

3 There are many languges in Zmbabwe.
Find the buses of cownting i og@s many lan-
Euages as vou o,

Table 1.1 gives the words lor the numbers

120 in the Neebele, Shom and Clhnga Lin-

guages. Use Tabic L1 o answer questioos

4 -8,

4 Look wy the Neebele numlirs
fa) Wha do 1he

Bustnees brn ubrtienadon

] (]

words for 2 80 BT RC2)

-
Table 1.1
Wdehele Shona Tenga
T s ehaktiniim
2 bl il clinhili
3 dushathy talai chptatu
[ Apmr el g
5 hebfan iy rlhsan
B hevathupw funfaty Sl geitimmr
T Ao chimonor .'ﬁa.umn agibily
B f syt gt e TR chasrnm wplfatu
G iupithizegal fume lombame chasane e
B0 duidFiafraiin JnE iRt
I L1 Ghilciefaem (ke e s phumi el
§2 f e et Jeradicdy gl pembin ek sty
13 bt Banphii gty ikt FT . ra T
b dgtfa e Sane Plbns Refna skt aine
15 Ltk fahlanu et raeshign i iy
16 Aultibam deantiviegint glemi Sfpm il
Rttt arfiimiee
17 wnlutshand £ idurl Wemasani
fexik byl T bl
L8 et i Eutti neseTe e Sl
Jisbtiging o mifvite ezt
19 arlresfusitng frermi tlraT (e
Tetafiiyd it [irye Kt fie [hal il
D0 et e ikl smakaim ide
aiigiehily M

(b} Translate the words for 8 and 18 into
English.
(¢} What does the word for 20 mean?
() Whit base of counting is the Ndebele
language in! '
5 Loak wt the Shona nombery:
(1) What do the words for 2, 12, 20 have in
{.”‘l]’”l‘l[]n.



{b) Euch of the words for the numbers 1 1o
19 begins gumt ne-. What does this mean
in English? -~

(e} What does the word for 20 mean?

(d} What base of counting is the Shona lan-
guage in?

6 Look at the Tonga numbers.

{a) How is the word for 7 made from those
for 2 and 5?

(b} What do the words for 3. 8, 13, 18 have
in common?

(¢} Translate the words for 9, 14, 19 mio
English.

(d} What does the word for 20 mean?

(e] What base of counting is the Tonga lan-
guage in?

7 Do the three languages have anything in

cotnmon?

8 In which language is the structure of the

words for the numbers closest to that of

English?

9 In English the word score means loenty, 17 2
man reaches the age of three score and ten,
how old is he?

10 Why is base ten the most common?

Other bases of counting: seven, sixty,
twenty-four

There are seven days ina week, Suppose that 3
baby is 2 weeks and 5 days old. This means that
it is 2 lots of 7 days and 5 days old, 19 days
altogether.

Example 1

Find the total of 1 week 5 days, 6 days and 3 weeks

4 davs. Gue the answer (a) in weeks and days,

(&) mdays.

la) workmg: wk d
|

6

ks
6 1

method: In the days column,

(346 +4) days = 15 davs

=2 x 7days + | day
= 2 weeks + 1 day

Write down | davand earrv. 2 weeks:
amseer: frweeks and 1 dav

=t = Tdivs 4+ | day
=42 davs + 1 day

= &3 ditys

b bowk 1o

Example 2 'y
{oday 15 Wednesday. What day r}j\" the week will 1t be
w Bl davys’ frmer

Change 160 davs 1o davs and weeks.
160d = 160 = 7wk = 22wk 6d
Adter 22 weeks it will be Wednesday again,
Count a lnrther 6 dave on from Wednesday:
Thursdav, Friday, Sarurday,
Sunday, Menday, 7ueiday
[t will be Tuesduy in 160 days time.

There are bid sevonds in 2 minote and 60 min-
utes i an hoor

Example 3
Find the samber iy siviingdy. 1 3 min 49,
MNumiber af seconids in S min=73 x 6l
= |80
Mumbir ol seconds in 3 min 49 = 805 + 495
= Mg

Example 4

Aeld Hhe folloemg times fogetier. (Ciine the ansuer in:
hotrs and mirutes, <
3h 0mim, 20 2man, 28 min, | W Y5 min

warking: |

{ i

3 40

2025

D

| 15
8 8 .

methad: Tn the minttes columm:
(40 + 25 + 28 -+ 35 min
= |28 min
= 2 % 60 min 4+ 8 min
= 2h <+ Bmin
Write down 8 min and rarrvy 2he

arwer: B h B min



Example 5
Find the difference betwween 6 days 3 hours and 2

days 13 hours.

working: d h
6 3
-2 13
3 14
method: In the hours column, it is impossible

tosubtract 13 h from 3 h. Borrow | day, i.e. 24 h,
from the days column then subtract in the usual

way:
d h d b d h
6 3 5 3+ 5 27
i - =X 13 -2 13
3 14

answer. 3 days 14 hours

Exercise 1b
1 Ababyis3 weeks and 4 daysold. What is jts
age in days?
2 During a dry season it did not ram o 128
days. How many weeks and days is this?
3 Add the following.

{a) wkd (b) wkd il
44 1 5
1 2 26
(e} wkd (d) wkd
1 4 31
14 26

4 Suppose today 1s Thursday.
What day of the week will it be after
(a) 20 days, (b} 50 days,
(e) 70 days, (d) 100 days?
5 Find the number of seconds in the following
times.
fa) 2min (b} 10min54s
{c) 3min22s (d} 1h
6 Find the number of minutesin the following.
{a) 240s (b) 5h
{¢) 2h34min (d} 1day
7 Find the number of hours in the following.
(a) 420 min (b) 2days
{c) 3d 11h (d) 1week

B Add the following.

(a) min s (b) min s
1 42 74 5
37 2 55
(e} h min id) h min 5
2 12 1 34 28
1 44 45 50
(e} d h (fi d h min
4 14 3 153 40
1 22 2 8 40

9 Do the following subtractions.

(a) min s (b) wk d
15 10 5 3
—8 25 -6
fe) & h (d) hmin s
6 11 3 24 8
—4 17 ~1 50 28

10 Find out why there are

{a) 7daysina week,

{b) 24 hours in a day,
{c] 60 seconds in a minute,
(d) 60 minutes in an hour.

Symbols for numbers

As civilizations developed, spoken languages
were written down using symbels. Symbols
are letters and marks which represent sounds
and ideas. Numbers were also written down,
We use the word namerals for number sym-
bols. For example, M and #7° are the numerals
for #wo in Arabie and Chinese. We use the
numeral 2 for iwo.



marks were probably the first numerals,
en made tally marks to represent the
rs of animals they had. The tally marks
scratched on stones or sometimes cut on

|rFig_ |.]J

We still use the ally system. It is very uselul
when counting a large number of objects, We
wsually group tally marks in fivess hence
BT T lr means three flues and fwo, or sey-
enizen. Notice that the hifth tally is marked across
the other four:  |lll =4, 4 =3.

Exercise 1c (Oral)
What numbers do the following tally marks
represent?

1 TN 2 M 3 it
CEOcomre gy
T g b
] ﬂﬁam_rm 12 S |

; M 11
I"' ik

. The place-value system

~ The tally system is inconvenient when numbers
| are large or fractional. The most convenient
‘way of representing numbers is to use 4 place-
value system. The base ten place-value system
‘uses tensymbeols: 1,2, 3,4, 5,6, 7. 8, 9 for one
o nine and 0 for zero. These symbols are some-
‘times called digits. Digit comes [rom Digitus,
- which is Latin for finger or toe.
In this system, the numbers of units, tens,
~ Bundreds, ..., are each represented by a single
digit. However, each digit must be written ina
special position or place. For any whole num-
X il::. the units place is at the right-hand end of
the numeral, the tens place is next to the units

place on the left, and so on. For example, the
number 3902 means 3 thousands, § hundreds.
0'tens and 2 units (Fig: 1.2),

thousands
hundreds

lems

| unirs
Y90 Il
Fig. 1.2

As numbers grow we use more places. The
symbaol 0, zero, shows that a place is empty.
Hence ten thousand is 10 000, using twe digits
and five places.

An advantage of the place-value system is
that it can represent [ractions, Just as there are
places for whole numbers such as hundreds,
tens, units, so we can make places for decimal
fractions such as tenths, hundredths, thou-
sandths, and so on, However, it is necessary to
show where the whole numbers end and the
decimal fractions begin. We use a decimal
comma 1o separate the whole numbers from
the decimal [ractions (Fig. 1.3),

niundreds
ey
units ™
decimal comma
tenths
hundeedrhs
thowsandths

oFe 283
Fig. 1.3

In Fig. 1.3, the 2 in the first position afier the
decimal comma shows that there are fee Lemzhs

S is in the second position after the comma: this

stands for nite hundvédths,

Exercise 1d

1 The value of the 5 in 6508 is Gve hundred
What is the value of each of the followiss?
(a) the4in6402 (b) thed in 2084



(c) the 2 in 6402

(e} the 2in 10269
{g) the 9in 10269
(1) the&in 10269
(k) the 0in 10268

{d) the2in 2984
(e) the 9in 2984
(k) the 6in 6402
(i} the 0 in 6402

(I) the ! in 10269

2 What is the value of each of the following?

(a) the8in 1,85
(c) the5in 1,85
{(e) the 6in 5,691
{g) the 11n 1,85
(i) thelin 19,08

(b) the8in 16,08
(d) the5in 5,691
(f) theOin 19,08
(h) the 1 in 5,691
(i) the7in0,072

3 A boy does the sum 352 + 79. He writes:

10

352
+749

26
+ 147

|

Why is it not correct to write the sum like
this? How should he write the sum?
4 The following additions and subtractions
have been set out badlv. Set them out
correctly. (Do not work out the answers.)

(a) 3 107

(b) 6203
- 97
(d) 6 700
_ 34
a5
v

5 Rearrange the digits in the following num-

bers to make (i) the highest possible num-
ber, (ii) the lowest possible number.

{a) 263
(d) 2815

(b) 728
() 2407
6 The following additions and subtractions

(c) 506

have been set out carelessly. Set them out
correctly. (Do not work out the answers.)

(a) 60,91
+ 32

{c) $4.49
+%$56,20

(b) 26,3
- 1,7

(d) 42,5
— 9,65



A set i5 a collection of objects. The members
of a set may have something in common, such
25 the set of mathematical instruments in Fig.
2.1. Each member of this set can be used for
drawing and measuring chapes.

3 P———_

ﬂ.r||-|..ﬁ'$ﬂﬁ?ik.rr|i.r

"

- ruuhmf.f:u.hmﬁulhu-.“nTﬁ;.:L
Fag. 2.7

Alternatively, there may be no obvious con-
mection between the members of a set, Fig. 2.2
sBows a set whose members do not appear o
Bave anything in common.

Frp. 22

A set can be described, or defined, in (wo
ways: either by making a list of its membere, or
by describing the property or rule that connects
its members, For example, il M is the st shown
in Fig. 2.1, then, by listing jts members,

M = {607 set square; 45° set square; pro-
tractor; ruler; compasses; dividers:
or, by using the defining property,
M = {mathematical instruments}

Notice the use of the capiral letter to stand for
the set and the curly brackets to contain the see.
Read M = {mathematical instruments) as M i
the st of marhematical instruments’. 16X is the
set shown in Fig. 2.2, then, by listing its msesn-
bers;

X = {elephant; 2; cooking pot)

Another way of representing 2 set & to show

its members within a boundary as in e 23

11



N

453% geL sguare

Bl" wet square profracror

ritler dividers

CUrnpasies

Fig. 2.3 M = |mathematical instruments}

A diagram like that in Fig: 2.3 is called 2
Venn diagram.

Example 1

Given the vet F = {table; chair; mat}),

(a) pick out ¢ member that is out of place, giving a
possible regron;

(b state a common defining property for the members
af F:

(¢} hence give three more mémbers of F;

(d) draw a Venn diagram to show T

[a) mat: the only one with no legs
or table: people often sit on the other two
orchair: the only word that dees not eon-
tain the leiter {
(b " = {houschold furniture}
or F = {things which cost less than §100}
or F = {words containing the letter a}
(¢} Assuming F = jhousehold furniture. then
other members of the set could be: bed, chest,
cupboard, bookshell, cabinet, and so on.

(d) Fig. 2.4

Noticein parts (a) and (b) that there is more
than one possible correct answer. This shows
the importance of defining sets carefully.

Exercise 2a
Questions 1-4 are suitable for class discussion.
1 In each of the following sets, pick out the
megnber that is out of place. Give reasons.
{a) {Harare; Maputo; Lusaka; Malawi}
{b) {bee; acroplane; wasp; fiy}
(¢ 12;4:6:7; 8¢
{d) {rable; cow; chair; chicken; dog}

12

(e) {(2+ 4); (11 —5); (2 x 3); (24 = 4}}
Use the following list when answering questions
Zand 3. '

engine, cow, driver, petrol, passenger

tractor. soldier, conductor, peace, wheel
2 Write down the members of the given st

which belong to the following sets.

(a) {human beings}

(b) {living things}

(¢} {liquids}

(d) {things normally found on a bus}

3 Give a common defining property for each of
the following sets. There may be more than
one correct answer in each casc.

(a) {tractor; cow}

|b) {petrol; passenger; peace}

(c) {engine; wheel; tractor}

id) {peace}

4 Find three members of each of the following
sets.

(a) {students in your class whose names con-

tain the letter I}

(b) {records in the Top 20}

(e) {even numbers}

(d) {Cabinet Ministers}

(e} {thingson the teacher’s desk}

Fig. 2.3

IF'T is the set shown in Fig. 2.5,
(a) write down T in two different ways;
'h} draw a Venn diagram representing T.

Elements of a set
The members of @ set are often called
elements.

Example 2
List the elements of the setr A = {even numbers less
than 50} and B = {nalural counting numbers;.




A = {even numbers less than 50}
=12, 4,6, 8;...; 48)

B= {natural counting numbers|
={1:3:8:4:, .}

Notice the following:
1 there is a semi-colon berween one element
and the next
2 whenitisimpracticable or impossible to write
down all the elements we use dols, ..., to
show that we have left some out. The dots
stand for ‘and so on’.
The following symbols are used 1o show whether
or not elements belong to a st
€ meaning ‘isa member of* or ‘belongs o'
meanmg ‘is net @ member of* ar
‘does not belong 1o
For example, in Figs 2.1 and 2.2:
protractor € {mathematical instruments}
but cooking pot # imathematical instruments!
are short for *a protractor is an clement of the
setol mathematical instruments’ and ‘a copking
pot does not belong te the set of mathematical
instruments’ respectively.

The number of elements in a set

n(A) s short for the number of elements in ser A,

Example 3
If W = {whole numbers between 2 and 10) ferid
n{W).

If W = {whole numbers between 2 and 10
then W = {3;4; 5; 6; 7. 8; 9}*
Set W contains 7 elements {by counting,
hence nfW) = 7.
* Note: It is ussumed that the numbers 2 and 10
are nel 1ncluded in the set,

Equal sets

Two sets are equal if they contain the same
elements,

Example 4

IS ={by a; d; ¢} which of the follmwing sets are
equal lo 52

(a) P={b;a;d;c;u;d}

Q) =id;a;c; e} .
(e} R = {first four letters of the alphabert}

‘] P contains the same elements as S with
tlements s and d repeated.

Hence P = 5, sinte any clement which is
repeated is counted once only.

eeQbute ﬁ’ 5,

hence Q # 8 ( # means *is not equal o).

(¢) R = {first four letters of alphabet}
R=la;b; e d!}
Hence R = 8, since the elements of R are
simply a rearrangement of those of 5.
Exercise Zb

1 List the clements of the following sets, using
three dots, .. ., if necessary.
{a) {letters of the alphabet)
(b} {odd numbers less than 30}
() {all the even numbers}
{d) {monthsin a year}
2 Write down the next three members of the
[ollowing sets.
(a) {3;7; 11:15;:...}
(b) {2;4;8; 16; .. .}
te) 17; 14 215 28; ...
() P10 2092 45,0
(e {143 9:16;...
3 Make each of the following statements true
by writing € or € in place of the %.
(a) 153-+{3 &9 12; 15; 18:.. 3
(bj 17%{1;2:3;...:7;8:9)
¢} i+ {whole numbers}
(dy I A = {Alcan countries!, then
Zambia < A
le) IF'T = {four-sided shapes}, then
square * T
(F 11 2 §1:%8:5; 70,519}
4 Re.write the following using set notation.
(@] A pencil isa member of the set of writing
instruments,
(b) A peneil is not a member of the éet of
animals.
(c; Bread does not belong to the ser of
vehicles,
(d} 3 does not belong to the set of letters of
the alphabet,
(e; 3 belongs to the set of digits.
if 3isadigit,
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(i) Dreaw the subsers A = {numbers loss
than GF, B = Jodd nnhers

() Write down those elements which an

memhbers of both A and B
9 ¥ = {dws of the weekd apd T = Adavs
bemmninge with T draw o Nenndiegram
sheawing the elemenis of € and T,
0 Gieen® = {12253 0% W N = leven
nunihers b F = {oumbers divishie by 346
= {nutnbers greater than 55,
o) Write down the Tollowing stateimemn
it svbols: .
Fand VO e ol apeater Plin G
() W eadis a number such thata e Nowe |
and e e Gowharise ?
fey IF B 15 oumber such that & X Ll
g Crowhatish 2
alr Bhvass o Nenp diagranm shwossonse £, N
and Oy,

Union and intersection

The union of 1wo sets is a third set which
includes all the elements of the first two. For
example, if A = {1 2: 3Land B={2; 3, 1, 5
6}, then the union of A and B 15 a third set €,
where (G = {1;:2: 5;: 4; 5: 6)-

I ssawbols Ao B = O meaong N oo 13
eejnds 0

MNoviee thar e B =B A

The intersection of rwo sets s o liire] =i
which includes only those elements which are in
both of the first two sets, For e sers Aoamel B
above, the intersection is U3, whiere 1) = 4241,

In svimbols A 2 B = D meaning “A intersects
with B to give I
Noticethar A B =B A

Union amel intersection can be represeoted
an Venn :|i;L_£;:';|1rL~'.
In Fag 2000 a) the shaded region represeits the
union of A and B b Fi 2100b) the shaded
remon represents the merseetion of Aoand B

16

Fro- 240

ta) Al =1 Sl 5o F)
i e B= (2]

Example 6
Write doven thiwmten aud ateesection of the ol
furirs of sels. Represent the oot on a Vi digaran)
w1 = A richay: Saturdas: Sunday,

(2 = [Sundic Monday
thl X="{ries a). Y={uhand
(@l ') = {Fricdiav: SaurdaysSunda:

Manday)
Prei() = {Suwdav)

0

B Frulay

Nl

fs SR EFHS RS

Lis A s !
ENTI R T Ty

i XuY =g

Fra 242

In example Gh), XY =, Two sels
sabtl t be disjoint il their intersection is th
empty set. Hence X and Y are disjoint sets,

Exercise 2¢e
L A= 485 6;8: 9 and B=12%3; &
writy down the sers & o Boand A o 1§
Shove A aned Booo o Voo iz pan,
2 If ¢ = {ferapefroig oranee; pea .1r|-l
D = {grapelmin pear: appler pavsiom
witedown thiesets O 1 and €y L,




‘hat is the union of { January; February
March} and {April; May; June}? What is
their intersection? Represent the two sets

on a Venn dmgmm

Name the intersection of the set of all 8
mp:tal cities in Alrica and the sor ol all
 towns in Zimbabwe.

Fig 2,13 1s.a Venn diagram representing a
universal set € and the subsers A and B.

Fig. 2.13
List the ¢lements of the [ollowing sets.
(a) AUB (b) AAB 10
(c) €nB (dy ALE
6 Which of the following pairs of scis are
chisjoint?

{a) {cven numbers), {odd numbers}

() fhouses in Zimbabwe). {houses in
Fewekwe }

{¢) {rivers of Africa}, {Thames, Missis-
sippi; Zambexi}

(e} Alevtersin pugil b {letiers in teacher |

7 Let € ={studentsin vour class}
B = {studems in the back row}
5 = {?tm.h:mx whose names begin with
5

T = {students taller than the teacher}

Write down the members of the following.

(i) Bms ®) BuS
(] ST (d) SeFT
() BT N TAS
Liet € =“l'.213:-[-;“.-||||}
= {odd numbers} Rl

B = {numbers less than 7}
Write out the membiers ol the fullowing

(ay AwB (b} AmB
(€} Aw (d}y AmE
(¢) €EmB (N €uB

The members of a football ream [orm o

universal setE, where

Rori: Sam: Tendai; Thabo; Tom}
If A = {bovs whose names end in -7 }

E= 1’,'}1115-'5 with 3= lettered names}

T = {hoys whose names begin with T},

list the following sets:

fa) AwB- (b)) AT (¢ BuwT 4

() Avg (e} Bud () TuE

(g) AmB (h) BT (i) AmT

() ARE (k) BAE () TrE

% = {Bab; Farai; Kudzai; Nda; Netsaiz Res:

Given€={a b cdieslN} and X = dai b
Ul Y =1 d: el and 7= {b: d: I}, list
the following scts. Where brackets are
given, do the parts inside the brackes [irse

ta) Xw¥Y (b)) XuZ ¢ YwZ
() XY g XrmZ [ Y&
(g) Xwé h) EuY (i) £wE
(j) EnX (k) Y€ (I EmZ
) XWX (n) YNnY (o) ZUE

(p) XuyuZ) (g} (MUY} UE
{r) Xnl¥nmd) () (XnmY) Z
(1) XmiYwd) () (X Y)

vl Xu(Y nZ) (w) (XUY)NnZ

{
(x) (XNY) (XN
(vl (XuY)n(XwZ)



Chapter 3

Factors and multiples

Factors

H)+-B=5and #) =5 =8.
We say that 8 and 5 are factors of 40.
If'a number can be divided by another number
without remainder, the second number s a
factor of the first.

The numbers 1,2, 4, 5, 8, 10, 20, 40 all divide
mte 40,
They are the sct of factors of 40.

Factors of 40 = {1;:2: 4: 5; 8; 10; 20: 40}

We can write 40 as a product of two factors
in eight ways:

=1 x40=2x20=4x10=3x8

=8 x5=10x4=2Mx2=40x |

Exercise 3a
Write down the set of factors of the following
numbers,

112 2 18 3 20 4 24
528 6 30 7 32 8 48
9 63 10 72

Which members of {2; 3; 4; 5; 6; 7 8: 9} are
factors of the following mumbers?

11 27 12 36 13 54 14 56
15 60 16 90 17 120 18 (44
19 180 20 210
Prime numbers

A prime number has only two factors, iself
and [,
2.3,5,7,11, 13, ... are prime numbers. | has
unly one factor, itselll 1 & not a prime number.
P=4%85 15135,
where P i the set of prime numbers. P is an
infinite sel

L&

Exercise Jb
1 Write down the set of prime numbers

2 Copy the 1-100 number square in Fig. 3

tween 1 and 30,

into yvour exercise hook,

T =] T

] 2] s3] o [TF] 7 PTed 9 @i
M B B E R E R
21 Ul 23 'i: ' T ou |50
20 5T 3% 5 A au |G
11 [Fl 4 [ i a0 50
51 [ 2] =3 [5E 37 54 I
6l ol 6 (75 iy 67 (ieaE 60 fiio
7t 2 73 [T 75 e 77 sl a JEsoi

il
0]

il S TR R T R T R T
7 a3 | a5 el o7 [Sad oo FIo

Fig. 3.1

You are to shade every number which is n
a prime number.
(a) |isnota prime number. Shade the squa
with 11m it
(b} 2 is a prime number. Leave this squas
unshaded, then shade every second nu
ber following 2. This has been done i
Fig. 3.1.
(¢) 3 is a prime number. Leave this squar
unshaded, then shade every third nu
ber following 3.
{dy Carry on with the next unshaded nu
ber, 5, then shade every fifth numb
after 3.
(e} Carry on until you can shade no mo
numbers. This method of finding pn
numbers is called the sieve of Erat
thenes. Fratosthenes was a Greek wh
lived over 2 000 yvears ago.



Prime factors

The prime factors of a number are the factors
~of the number which are prime. It is possible 1o

wTite cvery non-prime number as a product of

its prime factors. For example:

15=%3%5
=0 %2 xwdx]
42=2x3 x 7

In set notation:
prime factors of 15 = {3; 5}
prime factors of 24 = {2; 3}
prime factors of 42 = {2: 3; 7}

Notice that although 24 =2 x 2 % 2 % 3, the

set of prime factors of 24 45 simply {2; 3}. Tt s
nal necessary to repeat the factor 2,
To find the prime factors of 2 number:

(&) Startwith the lowest prime number, 2. Find
out if this will divide into the number, 17t
will not divide, try the next prime number,
3. And soon, trying 5, 7, 11, 13, . .. in turn.

(b) If a prime number will divide, check il it
will divide again before moving on to the
next prime.

Example 1
la] Express 15288 as a product of tts prime _factors.

(&) Hence write down the set of prime facturs of

15288.

(&) 15288 =2 x 7644
=2x 2 x 3822
=2x2x2x 1811
=2%x2x2x3 %637
=2%x2x2x3x 7x91
=2%xqx2x3 xTx7x13
The working can be set out as a continued divi-
sion as follows:
2 | 15288

7644
3822
191]
637
al
13

l

[l

m|-4|u[-:_-:

|

Hence 15288 =2 x 2 x2x 3 x 7 x 7 x 13
{b) Prime factors of 15288 = (25 7; 19)
Exercise 3¢

Use the above method (3 o cxpress the lollow-

ing as products of their prime factors, (b} wrte
down their sets of prime factors.

112 218 3 28 4 30
372 6 B4 7 108 8 105
9 180 10 2164 11 288 12 875
13 500 14 880 b [ 5312 16 17325

In Example | we saw that

15288 =2 x 2x 2% 3x 7 x7x 14
In index form 15286 =129 x 3 x 7% x |3,
The use of mdex form saves space and can help
to prevent errors in counting and copying.

Exercise 3d

1 Write the following in index form.
fa) TxTaed (b B 3% % 3% 3
fe) 2x 2 fd} 10 % 10 x 10 % 10
e, 6xGxExExBxE xS
1) 8% BxBxBxBxBxBxBxExH
(8) 4 X 4x4dXxhxIxixHxixhHx5
(hi M x 1l x17x17xt7%17% 17 %17

2 Re-write your answers to Exercise 3eia) in
index form where possible.

3 Express the following as a product of pEimes
in index form.

i) 24 (b) 48 il 63
id) a2 el 1356 ] 441
(g) 360 {h) 625 (i) 512
(j) 720 (k) 729 (11000
‘m)'1 232 (m) 1404 ] 225
(p) 7290

4 Write down the set of prime factors of each
number given in question 3,

‘Cemmuon faciors

Let Fra be the set of [zctors ol 12, then
Fig={1;2: 3: 4;: 6: 19}
and Fay=11: 3 7; 21}
Fsa=1{1:3; 11; 33}
Notice that | dnd 3 are common o all three
sets. | and 3 are common factors of 12, 2§
and 33. Il C is the set of common factors, then
E = Flgﬁ !"_:11 i -.F_g;]
=11, 35!



There may be more than two common factors
of a set of numbers. For example.

Fuz = {1;2; 4; 7; 14; 28}

Fia=1{1;2:56:7, 14; 21; 42}

Fn =1{1; 2; 5; 7; 10; 14; 35; 70}

FassrFanFo={1;2;7; 14}

Notice that since 2 and 7 are common prime
factorsof 28,42 and 70, then 14 (=2 x 7) must
also be a gommon factor of these numbers.
| is 2 common factor of all numbers.

Exercise 3e
Find the common factors; other than 1, of the
following,

1 10 and 14 2 15and 24

3 2l and 28 4 Gand 15

5 8and 18 6 27 and 30

7 6and 12 8 10and 20

9 30 and 36 10 9 and 18
11 8 and 100 12 24 and 40
13 14, 24 and 38 14 21, 35 and 56
15 27,36 and 35 16 44, 66 and 88

17 15,60 and 75 18 48, 60 and 72

Highest common factor (HCF)

{1; 2; 7; 14} 15 the set of common factors of 28,
42 and 70. 14 is the greatest element of the set.
We say that 14 is the highest common factor
of 28, 42 and 70. HCF is short for highest com-

mon factor,

Example 2
Find the HCF of 18, 24 and 42.

Compare the sets of factors of the given
numbers,
Fis=1{1;2;3;6;9; 18}
Fau=1{1;2: 3: 4 6; 8; 12; 24}
Fea=1{1;2;3;6; 7; 14;21; 42}
By inspection, HCF = 6.

Alternatively: Express the numbers as products of
prime factors and multiply the common prime
factors together to give the HCF:

8=2x3x3
24 =2x2x2x3
492 =2%3x7

The common prime factors are 2 and 3.
HCF=2x 3=6.

20

3
Find the HCF of 216, 288 and 360.

The given numbers are Iargc Express each
number as a product of prime factors.
working:

2| 216 2)288 2| 360
EE 2| 144 2| 180
2_54 21 72 2| %0
3| 27 2| 36 3| e
3| o 2| 18 3| 15
3_—3 3] 8 5] 5
T 3| 3 1
R

In index motation,

216 =22 x 3?

ZB8 = 2% x 32

6= x3 x5
28 i3 the greatest power of 2 contained by all
three numbers.
Hence the HCF contains 23.
3% is the greatest power of 3 contained by all
three numbers.
Hence the HCF also contains 32

Ao [P 7) 223

288 = (2% x 3%) x 2%

360 = (2*x 3%) x5
HCF=2x32=8Bx9=T72

Exercise 3f
1 Find the HCF of the following. Leave the
answers in prime factors.

(a) 2x 3 =3 x5
2x2x3x3IxH
Ix3x5x7

(b) 22 x3 x5;
2x2x3x3I xT;
2x3xFIxT

(c) 2x3x3 x5
2x2x2xd;
2x2xFx3x7T

(d) 2x2x2x3FIx3IxT;
2x2?2x3x3 x5
2 %3 x3x3x7




e 3l x 5o
3xGxdx T
Pk Pxw3x bl

Find the HUF of the following. Leave the
answers in prime factors and use index nota-
LICHL,

fa) PP x T (h) 2% % 33% 5:
28 seFs Bn 2T % 3 x B
PEE S LI Dy 3hox TR

(el 2% x5 % 3%

FaSxE
2% Gaxhlae 7

(e} ‘2% x50 % ¥

TR RG;

P oxHEe T

3 Find the HCF of the following.

(&) 9, 15 and 24 (b] 18,24 and 32
el 12,30 and 42 (d1 24, 40 and 64

gy 2%x 5% % 5%
0 - e e
D3 % 93 % 5 % 7

(e 35, 50 and 63 T 30,45 and 75
() 42, 70 and 56 (hi 36, 72 and 63
(i} 63,42 and 21 (i) 144,216 and 36()

(k) 280, 105and 175 (T)
(m} 160. 96 and 224
[0} 288, 180 and 108

126, 234 and 90
i) 189,270 and 108
{p) 324,432 and 540

Multiples
Common multiples

Fach number in the se1 {6; 12; 18; 24; 30; ., }
has 6asa factor.
We say that the set contains multiples of 6.
Multples of 6 = {6; 12; 18; 24; 30; .. .}
In the same way,
multiples of 4 = {4; 8; 12; 16; 20; 24; ., .}

Exercise 3g (Oral)

Give five multiples of each of the following,
12 23 35 47 5 8
69 710 811 912 1020

Let M be the ser of multiples of 6, then
Ms = 1{6: 12; 18; 24; 30; .. )
and My = (4; 8; 12; 16; 20; 24; . . .}
Notice that 12 and 24 are in both séts. 12 and
14 arc common multiples of 6 and 4. ITK is
the set of common multiples, then:
K= Maf‘lMg
=(12;94;. )

Exercise 3h (Oral)

Give three common multiples of thc following
numbiers,

1 3and4

4 2 Jand b

33and7
6 2, 5and 7

2 2and 5
5 3. 4and s

Lowest common multiple (LCM)

30, 60 and 90 are all common multiples of 6, 10
and 15. 30 is the lowest number that 5, 10 and
|5 will divide into. We say that 30 is the lowest
common multiple of 6, |00 and 15, LCM 5
short for lowest common multiple.

Example 4
Find the LOM of 8,9 and 12.

B=2%2%2

Any multiple of 8 must contain 2 x 2 x 2.
9=3x3

Any multipte of % must contain 3 x 3.

12=3»x2:3

Any mulupleof 12 must contain 2 % 2 = 3.

The lowest product contaiming all three is
2R 2%2x IXG.

The LCM of B, 8 and [2is
2E2X2XIxI=72"%

Example 5
ind the LOM of 24, 28, 36 and 50.
In indices 24 =29 % 3
=01 w7
36.= 2* w32
al =2 = 5

The prime facmm are 2, 8, 5, and 7. The LCM
contuing the highest powers of 2,3, 5 and 7 that
appear in the [actorized numbers.

LEM = 23 x 32 x 52 x 7 = 12600

W find the LCM of a set of numbers:
(a) express the numbers as a product of prime
[actors;
{b) find the lowest preduct of lactors which
contamns all of the prime factors of the
numbers.

Exercise 3i
1 Make two |- 100 number squares like thar of
Fig. 5.1.

(2} On the first number square; shade all the
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multiples of 2 using shading like this: /7,
Then shade all the multiples of 3 using
shading like this\\\,
What can you say ahout those numbers
which have been cross-shaded, Y30 2
Repeat the method of part (a) for
multiples of 3 and 5. Hence find (1) the
LCM of 3 and 5, (i) the 4th common
multiple of 3 and 5.
2 Find the LCM of the following. Leave the
answers in prime factors.

(b)

fa) 2 x %% 3 (B2 % 3 x 3;
2x3x3 x5 2R xR
2x2x5 2w TwI XS5

(¢) 2x2x2x8x3; (d) 3x3x5;
2x3xdI N5 Bx 5xd3xT:
2x2x3x3x5 2x 3 x T

SX5%x7

(e} 23 x5
SxSxT:
2x832x3x3;

IxHxISHT

3 Find the LCM of the llowing. Leave the
answers in prime factors, in index form.
{a) 2x3x5 JExSx ITxJIx5H
(b) 2x 3 x7;, PxIx%E ExFX7

(6} 3% 5= 7% 2xSEEEEEneE T
(d} 2x3 x5 P2xIx i X7
(e 2Py IxXFPXiS
B Fx i PExBNE
4 Find the LCM of the following.
(a) 4and b (b) band B
(&) Band9 {d) 7and8
(e) 8and 12 {f1 9and 12
{g) 2,3,and ¢ (h) 3, 4and6
(i) 4,6and9 {j) 6,8and 12
(k) 8 1Dand 15 {I) 6,8and |0
{m] 10, 12and 15  (n) 5, 6Gand 9

{o} T,Band 12
(q) I 16 and 18
(s) 6,8, 10and 12

(p) 9, 12and 15
(r) 4.5, 6and 9
(t) 9,10,12and 15

Rules for divisibility
Table 3.1 gives some rule: for divisors of whole
numbers.
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Table 3.1
Anywhole numberis exactly divisible by

2 ifis lasi digit is even

3 if the sum of i1s digits is divisible by 3

4 il'its last two digits form a number
divisible by 4

5 ifitslastdigitisSord

6 ifitis even and the sum ofits digits is
divisible by 3

8 ifits last three digits form a number
divisible by 8

9 if the sum of its digits is divisible by 9

10 ifits last digit is O

There is no easy rule for division by 7.
Notice the following:
{a) Ifanumberis divisible by another number,
it is also divisible by the factors of that num-
ber. For example, a number divisible by &
is also divisible by 2 and 4.
If a number is divisible by two or more
numbers, it is also divisible by the LCM of
thoss numbers. For example, 2 number div-
mible by both 6 and 9 is also divisible by 18.
183 the LCM of 6and 5.

{b)

Example 6

Test the following mumbers lo see which are exaetly
divisible 5y 9.

{a) 51066 (B) 9039 {¢) 48681

method: Find the sum of the digits of each
number.
fa) 54+ 1+046+6=18
18 1s divisible by 9.
Hence 51 066 is also divisible by 9.
94 0+3+9=21
21 is not divisible by 9.
Hence 9039 is not divisible by 9.
c}] 4+84+6+84+1=27

27 is divisible by 9.

Hence 48 681 is divisible by 9.

(b



ple 7

tch of the monbers 5, 6 and 8 will divide into 2 328
‘wsthout remainder?

‘a) Test for division by 5

2328 doesnotend in 5 or 0.

2328 is mpt divisible by 5.
b Test for division by 6.

2434+ 24 8=15

13 is divisible by 3 and 2 328 is even.

2 328 is divisible by 6.
‘c) Test for division by 8,

The last three digits of 2 328 form the num-

ber 328.

328 = B =41, henee 328 is divisible by &

2328 iz divisible by 4. .
2328 is divisible by 6 and 8; it is not divisible by
3. [ Notice that since 2 328 is divisible by 6 and
8, it is also divisible by 24. 24 is the LCM of 6
and 8.)

Exercise Jj

1 Find out which of the following numbers are
exactly divisible by 4.

92 138 547 1926
2756 D428 10782 56016

2 TFind out which of the following numbers are
exactly divisible by 3.

184 267 334 917
1287 3506 10523 28 104

3 Find out which of the following numbers are
cxactly divisible by 5.

1756 3042 2872 19176
48225 307138 172744 563362

4 Find out which of the following numbers are
exactly divisible by 9.

253 579 736 2331
hB75 17326 35406 52 BGG

5 Copy and complete Table 3.2. Make 2
1iuk,vf{in a box if the number ar the left of
the box is divisible by the number above the
box. Make a crass, X, if it is not. The first
row of boxes has been done.

6 Wiite down these of the following numbers
which arc exactly divisible by all three of the
numbers 5, 8 and 9.

3825 3960 2720
91848 51840 87 360

Table 3.2 -

divinors
number - T -NENRENEN
fay, 15545 I VS I I
thy a5l
ey BIM
id LI
(TR T
1} 3230
el 512
{hi 47310
(i) k%5
I sl
[kl 7198
(11 838 | [
7 (a) Find out which of the numbers 5, 8 and
9 will divide into 51 768 exactly.

(b} Hence state which of the numbers 36,
10, 45, 72 will alsn divide inte 51 768
exacily,

8 76356 36116 16 869 22374

10

{a) Which of the numbers are divisible by
37

(b} Which of the numbers are divisible by
42

(€] Which of the numbers are divisible by
6?7

(d) Hence state which ol the numbers are
divisible by 12,

(a) A student writes 5044 x 9 =45295.

Explain how the teacher knows that the

student has made a mistake.

Show thut 4] = 19 =2699 is false

without doing the multplication.

In the number 81 34*, the * stands for a

missing digit.

{a&] Find the digit which will make the num-
ber divisible by 9.

(k) Find thedigit which will make the nmm=
ber divisible by B.

{¢) Find the digit which will make the num-
ber divisible by 15.
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Problem solving using HCF and LCM

Example 8

Sgudre paving stonei are wied o cover an area
management 16,5 m by V275 mo If the stones are all
alihe, and only whole wies are used, what i the
greittest iz they can be? How many are there!

methed: Find the HOF of 16,5 m and 12,75 m.

toorking in en 21 1650 3| 1275
3 _BHuS ] _'..'-‘ri
a5 nol  #3
3 05 F I L
1l |

|

16 = 2xdxbx3%1]

1275 =3x8 xdx |7

HOFof 1630 and 1273 =3 2x5x5=73
The greatest paving stones micasure 7
fite Hod i35

Nuruber of piving stones = - afad
s 753% 75
=3 1=¢ 17
= 474

Example 9

N mumber of aranges can be divided into equal heaps,
vach containing 10 or 13 or 2% oranges. Find the
smallest nuwmber of oranges for which this is poisible.

method: Find the LONM of 10, 15 and 94,

warking: = 2x5
15 = %3
Jp =9 XIXRING
LCM: = P x3%x5
= 2%

The smallest number of oranges is 120

Exercise 3k

1 Find the greatest mass that can be tuken
an exact number of imes from 360 g,
Wt gand 672 g

2 Find the ﬁmdﬂf:si miss that can be mea-
sured out in equal amounts of 6 gor 8 g or
g

3 Equal squares, as large as possible. are
ruled off on a rectangular board 54 cm by
78 em. Find the siee of éach square. How
miny squares are Lhere?

4

10

11

12

13

14

15

A piece ol string can be cuk into equal
lemgihs, cither 20 cne or 24 em oor 30 em
long. find the length of the shwrest piece
ul string [or which this is possiblic.

Find the smallest siom of money that is an
exact multiple of $1, 1 Gde and Y6,

A rectangular feld measures 308 m by
228 m. Pence posts are placed along its
sicdes at equal distanees apart, I the posts
dre as [ar apotl as possible. what 15 the
distance between them?

Find the greatest number which when
divided into 179 and 234 will [eave a
remainder of 3 in each case, [Hint: First
subitract 3 from borh numbers.)

Four wooden rods are of lengths 140 em,
238 cm, 168 em and 21 em. They are cut
it pieces which are all of the same
leneth. Find the greatest lenmh possible
For these preces iF nosvoad 2 felt wver,
Mccvertmn mass ol soene can e divided inoo
cqual heaps. Each heap contains either
27 g 45 g, 30 g or 20 . Find the smillest
mass ol sugar for which this is possible.
Find the smallest number of sweets that
can be put into bags which all contain
cither 9, 15, 20 or 24 sweets, with none left
CVET.

A rrL‘Im'Lg'lltm' prece ol gronnd measures
A6 m by S0 e e as o marked ol exactly
it equad sgquare plots, Find the areatest
area of a plot in m".

Three drums-are beaten at intervals of § §,
155 and Yy respectively, They start togetli-
er. How long will 1 be until they nest
sound tovether?

Four cars go round 2 racing track in | min
12 L min 20 s | min 90 s and | min 485
respectively, They start together, Fow long
will it he until they all pass the starting
point together again? - -
A rectangular Deld measures: 158 m by
78 m. Poles are placed end 1w end 1o tence
the field. The poles are all the same lingth
and thev do not overlip. Find their great-
esi [Jussllulr_ lengtle

Find the greatest snumber which when
elivieled o 1250 aned 1 OG0 Leaves renun-
ders of 26 and 28 regpectively.




The SI system of units is an internationally
sgreed method of measuring quantities such as
Jength, mass, capacity and time. SI is short for
Le Systeme Internationel J'Unités (International
System ol Units). Nearly every country in the
world uses the 51 system.

Except for the measurement of time, the 81
system uses decimal multiples 1o build up
tables connecting the units for each quantity.
The basic quantities are length. mass, capacity
and tme. Other quantities, such as area,
volume, speed and density, can be expressed in
terms of the basic quantities.

Length

The metre is the basic unit of length. The
metre was first taken as one ten millionth part
of the distance between the North Pole and the
Equator. In Table 4.1, Greek prefixes are used
for multiples of a mewe (distances greater
than a metre). Latin prefixes are used for sub-
multiples of a metre (distance less than a
metre).

Table 4.1
i length abbreviation | relationship
' to basic unit
| kilometre I km 1 (300 m
| hectometre | hm 100 m
| decaemetre | dam 10m
| metre lm I m
| decimetre | dm 0,1 m
| centimetre l em 0,0l m
I mm 0,000 m |

| | millimetre

Measurement of quantities

Notice that the value of each unit is ten times
that of the unit just below it. | km = 10 hm,
I em = H) mm, ¢te. Compare this with the
decimal place-value system in which the value of
a digit is ten times the value of the same digit in
the next place to it on the right.

Using a ruler

Exampile 1
Use a ruler to measure the line Lin Fig. 4.1.

{

Fig 4.1

Give the length of [ in cm and in mm.

Fig. 4.2 shows the line ! and part of a ruler
beside it.

Fig. 4.2

One end of the line is opposite 6,8 cm on the
ruler.
The other end is opposite 2 em.
Lengthof! =68 cm—2em

=48cm

= 48 mm

Lock at the ruler in Fig. 4.2 The lunger

marks are numbered 0, 1, 2, ... The distance
between two consccutive long marks is | cm.
The distance between two consecutive short
marks ix 1 mm,

b



il

Notice the methed of subtraction in Example
[. This method has two advantages:
1 Itis often more convenient 1o Measure near
the centre ol the ruler.
(27 It avoids possible confusion with the Oem
and | em marks,

Exercise da
1 Measure the lines in Fig. 4.3, Give cach
length first in em and then in mm.

Lef

Fig. 4.3

2 Measure the lines in Fig. 4.4, Give cach
length first in mm and then in em.

Fig. 4.4

3 Measure the length and breadth of (a) this
textbook, () vour exercise hook, Then copy
and complete Table 4.2,
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Table 4.2 -
length | breadth
Cm mm | CITi| [T
(a) textbook
b exercise book

4 Measure the length and width of the class-
room in metres. Convert the result 1o {a) om,

(b} mm.
5 Use a ruler to draw straight lines of the fol-
lowing lengths:
{a) 6cm (b) 90 mim fe) 7,5em
(d) 45mm (¢) 2,7cm {fy 112mm

Exchange exercise books with a friend and
use 2 ruler to check the accuracy of each
other’s work.

In practice, the hectometre, decametre and
decimetre are not used very often. The centi-
metre is useful for measuring short lengths but
industry usually gives such lengths in milli-
metres, This leaves the kilometre, the metre and
the millimetre as the most common units:

| km = 1000m

lm = 1000mm

The advantage of a decimal system of
measurement is that it is easy o write down
compound guantities as decimals withoul doing -
any caleulation.

Example 2
l.metre and 67 centimetres = 1,67 m
= |67 cm
= | BT mm
=}, 1 67 km
4 km and 18 metres = 4,018 km
=4 (IBm
= 4 (18000 mm
Exercise 4b

Questions 1 6 are suitable for oral work.
1 Express the lengths given in Table 4.3 in
{a) km, (b) m, (¢) mm.




6 Express the following in metres.

? {aj 1000 mm (b) 2008 mm
| T2 | on | o | (c) 7000 mm (d) 6800 mm
1 {¢) 4100 mm (H 1400mm
5 7 {(g) 3726 mm (k) 9504 mm
2 : (if 8119 mm (i3 600 mm
b 4 0 8 (k) 300 mm (1) 200 mm
2 (m} 51 mm (n) 60 mm
_ . ST i (o) 3 mm
2 Express the following in metres. 7 Find the value of the following:
(a) 5km (b} 5km {c) Hkm (a) 95,7cm+ 83mm+ 263 m
(d) 2km {e) 6km (0 1) km (answer in m)
{g) 9km  (h) I3km (i) 7km (b) 1758 m + | 347 m—2,895 km
(1) 4km (k) 39km (1) 42km (answer in m)
(m) 68km (n) 8.0km (0) 59km (¢) 213,6mx9
(p) 104km (q) 27km (r) 93km (answer in km)
(s) 125km (1) 1,6km % (d) 69,3 m=+ 36
Express the following in metres. (answer in em)
fa) 3.85km (B) EH‘_} km B A farmer walks round a field with five sides
() 8,39 km (d) 6.03 km of lengths 376 m; 285 m. 493 m. 329 m and
(e) 914 km (f) 1,07 km 117 m. How far, in km, does he walk alto-
(g) 4.124 km {h) 2.993 km gether?
(1) 7.625km (G} 3.704 km 9 There are 35 bricks in a pile, Each one is
(k) 3,009 km (1) 2,058 km 7,6 cm thick. How high is the pile? (Answer
(m) 9kmand 400 m (n) 4 km and 620 m in metres.)
(0) 3kmand315m (p) | kmand 82 m 10 There are 40 books in a pile. If cach book is
(q) S5kmand 50 km (r) 6kmand 108m 8,5 cm thick, how high is the pile in
(s} 7Tkmand8m (1) lkmand4m metres?
(u) Skmand I m . 11 In Fig. 4.5 a pile of six books, each 6,7 cm
Express the following in kilometres. thick; are stacked underneath a table.
fa) 5000 m (b) B 000 m
(¢} 10000 m {(d) 1500 m §
(e) 2400m (f) 9500 m A
(g) 6520m (h) 4350 m I
{1} 7330 m (}}I T4 m : ; 7icm
(k) 1375 m () 5822 m
{m) 2 (56 m (n) 9040 m
(o} 4007 m (p) Skmand4l6m l
(q) 7Tkmand302m (r) 6kmand 847 m T
(s) 10 km and 300 m L
(t) 8kmand420m (u) | kmand 440 m If the table is 73 cm high, what is the
(v) 9kmand 25m  (w) 3 kmand 5 m distance, h, between the table and the top
(x) 2km and 9m of the books?

5 Express the following in metres. 12 A piece of writing paper, 29,7 cm long, is
{a) 173em (b) 458em (c) 843 cm ruled into 33 equal spaces. What is the
(d) 130em (&) 105em () 280em distance between each line in mm?

(g) 10lem (h) 100em (1) 9Y9cm 13 An iron rod 15 3,028 m long. It is cut ingo
() S%em (k) 0em () 8em four pieces of equal length. Find the length
{m) 19em (n) 3em (o) 30em of each piece in cm.
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1% A ball of string contains 13 metres. Lengths
of 2,3m, 1,8m, 95¢m and 2,37 m are cut
off. The remainder is divided into equal
pieces each 32 cm long. How many of these
equal pieces are there?

15 Five lengths of railway line, each 8,95m
long; are placed in line. Find the total length
of the line in metres if there are gaps of 5 mm
between the ends of the rails.

Mass

The gramme is the basic unit of mass. A
gramme is the mass of | cubic centimetre of
water at a temperature of 4°C. This is a very
small unit, For this reason, the kilogramme
(1000 grammes) has become the standard unit
of mass.

The prefixes are the same as those for lengths,
The abbreviations follow those for length but
are based on g, the abbreviation of gramme. See
Table 4.4.

Table 4.4

mass labbreviation relationship
to basic unit

I kilogramme Lkg 1000g

1 hectogramme 1hg 100g

1 decagramme | dag 10g

I gramme lg lg

I decigramme ldg 0,lg

1 centigramme leg 0.0l g

I milligramme I mg 0,001 g

The kilogramme, the gramme and the milli-
gramme are the only units used for practical
purposes. A further unit is used for large masses,
the tonne ().

| tonne = 1 000 kg

lkg =1000g

lg = 1000 mg
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Capacity

The litre is the basic unit of capacity. A litre 2
the space occupied by | kg of water at stand
temperature and pressure. Only the kilolitr
litre and millilitre-are used for practical an
scientific purposes.

Table 4.5

.capacity | abbreviation| relationship
to basic unit
1 kilolitre Tké 1000¢&
I litre 1€ 4
| millilitre I mé 0,001 &
Example 3

A bucket holds 18 £ of waler. It takes 60 cups to il the
bucket. How many mf of water does each cup hold?

60 cups hold 18 litres of water
60 cups hold 18 x 1 000 m£ of water

I cup holds l%@ mé of water

= 300 m€
Each cup holds 300 m¢ of water.

Exercise 4c

1 Add the following and give the answers in
kilogrammes.
{a) 2,3kg; 5,8keg; 2,1 kg
(b) 785g; 97¢:605¢
{c) 574g; 1,706kg; 605¢g
{d) 2,81t 450kg; 1,371

2 Add the following and give the answers in
litres.
{=) 3,7 litres; 2,4 litres; 1,8 litres
(b) 400 mE; 800 mE; B0 mé
{c) 1,588 litres; 475 m¢E; 2,014 litres
(d) 2k&;2,3kE; 850 litres

3 Find the value of the following.
{a) 2432+ 1875mt — 3,025¢

{(answer in litres)
(b) 574g + 8,706 kg — 6,25kg
{answer in kg)

{e) 7,43 g x 36 (answer in kg)
{d) 6,723 & <~ 9 (answer in mi)




4 A garage had 582 litres of petrol left in its
« tanks when it took delivery of 3,865 k€ of

petrol. How much petrol did 1t then have
~ altogether?

5 A lorry is filled with 7,1 tonnes of sand.

= During the journey 210kg of sand either
falls off or blows away. What mass of sand,
in tonnes, is delivered- at the end of the jour-
ney?

§ A sheet of paper has a mass of 4,38 g. What
is the mass, in kg, of a packet of 500 sheets of
the paper?

7 Six identical text-books have a total mass of
1,704 kg. What i5 the mass of one of the
books in grammes?

8 Fouridentical tins of biscuits have a mass of
1,14 kg. What is the mass of three of the tins?

9 An unstretched elastic string is 48 cm long.
It stretches 15mm for cvery 30g of mass
that the string supports. Find the total
length of the string when it supports 1,5 kg.

18-A wirc is bent to form a rectangle 104 mm
by 76 mm. 1 cm of the wire hasamassof | g.
Find the mass of the rectangle.

Time

The second is the basic unit of time. Units of
tame do not follow the decimal system.

Table 4.6

time abbreviation | relatiomship
to basic unit
1 second 1s 1s
i minute 1 mmn Bls
i hour lh 36005
=60min

The clock in Fig. 4.6 shows the time as §.12. A
person reading the time will know whether it is
morning or evening, i.c. whether the clock
shows 8.12am or 8.12 pm. Ordinary 12-hour
clocks are satisfactory for most purposes.

Long train journeys often take more than 12
hours. Journeys by aeroplane often cross into

Fig. 4.6

differing time zones. To avoid confusion when
reading timetables, railways and airlines use the
24-hour clock.

Fig. 4.7
24-hour clock

Fig. 4¢.7(a) shows the time 8.12am on a 24-
hour clock. Fig. 4.7(b) shows the time 8.12 pm
on a 24-hour clock. This appears as 12 minutes
past 20 o’clock. This is written as 2012 and s=a
as fwenty-twelve howrs. 8.12 am is written as G812
and said as O-eight-twelve hours. Table £7 pwes
some ordinary times expressed in terms of the
24-hour clock.
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Table 4.8

Table 4.7
24.hour clock

ordinary
time digits | words
1.30 pm 1330 | thirteen-thirty
3.54am 0354 | O-three-fiftyfour
3534 pm 1354 | fifteen-fiftyfour
midday 1200 twelve-hundred
midnight 2400 | twentyfour-hundred
[2.15am 0015 | -hundred-fifteen

Notice that all times on the 24-hour clock
are given using 4 digits and no points. It is
sometimes possible to see 24-hour clocks as in
Fig. 4.7. However, in airports it is more com-
mon to see digital clocks as in Fig. 4.8,

GERS

=

I
I

Fig. 4.8
Exercise 4d
1 How many minutes in
(@ 23h, () lih, () ik,

(d) 180s () 1507

2 How many seconds in
¥

(a) 5min, (b) 13min, (¢} 1ih,
(d) zh, (e) 3h?
3 A motorist took 3 h 1] min for a certain

journey. Another motorist took 3 h 54 min
for the same journey., What is the
~ difference in their times?

4 A machine uses 850 mé of diesel oil in 1
Ill%it!:;.:tc. How many litres does it use in

jhi

5 Aborehole pumps 7.2 ké of water in 1 hour.
How many litres does it pumpin | s?

6 Acar travels 108 km in an hour at a steady
speed. How many metres does it go in a
minute?

7 A man walks at a rate of 96 paces to the
minute. Each pace is (.625 m long. How
long does he take to walk 5,4 km?

B Copy and complete Table 4.8.

24-hour clock

ordinary '
time digits words

245 pm
J.30am
7.30 pm
Bam

1) pm
12.40) am

9 Express the following in terms of the 24

hour elock,

{a) 2pm (b) 8.30 pm
fc}) 9am {d) 4pm

(e} 3.30pm () 545am
(g} 5.25am (h) 11.55pm

(i) 3to9atnigh
(7). 10 past 6 in the morning
{k} noon
(I} 3 minutes past midnight
10 Express the following 24-hour clock times
as ordinary times.

(a) 0500  (b) 2300 (¢} 1000
(d)! 1930  (e) 0930 (N 0215
(g) 2145  (h) 1415 (i) 1115
() 1819 (k) 0740  (1): 2357

11 Table 4.9 is the Royal Swazi airline time-
table for Mights between Harare and
Manzini (Swaziland).

Table 4.9

MONDAY
L0540
EJF

¥
1330 L
1500 Ar

{a} What do Lv and Ar stand for?

(b) How long does it take to fly from
Manzini to Harare?

{c} How long does it take to fly from
Harare to Manzini?

(d) Find out what ZC540, FJF, Y stand for.




le 4.10 is the Air Zimbabwe timetable
flights between Harare and Nairobi

(Kenya).

4.10

Effective 3rd Aprit 1982 3 | Fri
RHI57
BT
F/Y
HLU{] Iv Harare ar 1630
1345 ar Nairobi v 1445

A pilot flew from Harare to Nairebi and

back on 10 April.

(n) What was the flight number from
Harare to Nairobi?

(b) If the actual journey time is 2 h 45 min,
what time will the pilot’s watch show
when he lands at Nairobi?

(c) What is the difference in local times
between Harare and Nairobi?

(d) How long is the aircraft on the ground
at Nairobi?

(e) What fraction of the time for the total
journey Harare-Nairobi-Harare is the
707 in the air?

Use Table 4.11 to answer questions 13 and 14
Table 4.11 15 a timetable for flights from
Harare to the United Kingdom.

Table 4.11
HARARE-EUROPE/UNITED KINGDOM

RH |KH| BA | RH| BA | RH
1o [ 120 @82 | 120 052 | 180
0P | 70T OT4T | 070 747 | 707

[3on| Wed] Thu | Fri | Sar | Sun| |

T/Y | F/Y |FCM| F/Y [FCM| /Y
[213012225] 2045 | 2225| 2255 2295 Lv HARARE
LT\M
0610 Ar  FRANKFURT
LIFLIR] Iv FRANKFLUHRT
Fri Sun

Thu | 0545 | Sat | 0755 Mon| Ar LONDONHEATHROW

1(&315 0745 0745 | 19745] Ar LONDON/CGATWICK

13 (a) On which day(s) does the ﬂ.lght stop
at Frankfurt?
(b) What is the flight number of Wednes-
day’s plane?
(e) What kind of plane flies on a Sunday?
(d) Onwhich day(s) does the flight arrive
at London/Heathrow?
How long is the plane on the ground
at Frankfurt?
(b) How long does it take to fly from
Frankfurt to London/Gatwick?
(¢} How long does Hight BAOS2 take?
{d) How lnng does flight RH120 take?
15 Table4.12isa \ahunﬂi Railways umetable
for train journeys between Harare and
Bulawayo.

14 (2)

Table 4.12 Harare — Bulawayo
STATIONS  HARARE Dep. 2000
Lochitwir Arr, 2011
Dep. 2021
Morton Arr. 2057
Dep, 2107
Chegutu Arr. 2216
Dep. 2217
Kadoma Arr. 2258
Dep. 2308
Ewekwe Arrs (D43
Diep, 0050
Gweru (M) Are. 0210
Dep. 0305
Somakhula Arr. 0340
Dep. D342
Shangani Arr. M1V
Diep, 0428
Heany Jumction () Arr. 0557
Za Trep, 0603
Mpopoms - Arr, (B4
Dep, (&4
BULAWAYD Arr. 0700

(a) What time does the train depart from
Harare?

(b) What time does the train arrive in
Bulawayo?

(¢) How long does the journey from
Harare to Bulawavo take?

(d) How many times does the train stop
between Harare and Bulawayo!?

(¢) Between which two stations is the
train at midnight?
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Chapter 5

Fractions and pércentages

[
It 1 not always possible to use whole numbers  Fig. 5.3 Four-ninths of the .ﬁ'ﬂ"‘-
to describe quantities (Figs. 5.1, 5.2, 5.3). triangle has been }Zf,_ L

<

The number below the line is called the
denominator. The denominater shows the
number of equal parts the whole has been div-
ided into. The number above the line is called
the mumerator. The nuomeratoer shows the
number of parts in the fraction.

Equivalent fractions

£ e Look at the diagrams and the fractions in Table
Fig. 5.1 1will eat one-thivd of the f{;@r"mw and the 5.1,

rest later
Table 5.1

number of number of fraction
disgram equal parts  paris shaded ahaded

3 1 i
& 2 i
g 3 i
12 4 e
Fig. 5.2 Three-fifths of the men are wearing white % 12 1 i
shirts
W tise £ jons to describe parts of quan- In each diagram the whole has stayed the same
tities, We write the fractions like this: and the same amount has been shaded. @
one-third !  three-fifths 3 four-ninths §
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prcse:m the same

,5 We say that
in this way are
5 cquivalent tof’g oF,

5a (Oral)

the missing numbers.

] - = #_ ___ 100
t‘i—yz‘ TR
'5=3=§.___ — = 2B
¥ TETRT
g8 _N_ - - W
AT & oo %
2 B R SN SRR 5
iTn T 8T T W o
L3
3 . b5 M. - -
"4 B = @mT T o
| AL P e | e
o T R T e T R

Sets of equivalent fracticns can be made by
multiplying the numerator and denominator
5y the same number. For example:

1 _Ux& _ 5
4 4x3 20
I_I1x4_ 28
9 89x4 36
Example 1

Express each of the fractions ;,%,mﬁ with a denomi-
nator of 24, Hence arrange the fractions in ascending

order (i.e. from lowest to highest).

3. 36 _138

4= 4x6 24

3_ 33x3 _15

8 8x3 24

J_Tx2_ 4

12 12x2 24

2_2x8 _16

37 3x8 24 =
The order is ﬁ %%,:—R Le. ,—72' E ;,_-}..

Note : 24 is the LCM of 4, 8, 12 and 3. We say
that 24 is the lowest common denominator
of the set of fractions.

Exercise 5b

1 Find the missing numbers.
() 3 = k) £ =8
& T=%5 (@ i=*
(€) 5=" M a="
(g ¢ = h) i=%
@ == G ==
Wi=a M 3=3

__2 Use the given common denominators to
arrange the fractions in ascending order {i.e.
from lowest to highest).

T4 7 i i

(a) 3.5.73.3 common denominator 12
11 8 :

(b) 3,55 2‘%00 mmon denominator 20
2 71

(c) %,},%,5 common denominator 36

3 Find the lowest common denominator of the
following sets of fractions. Use this to
arrange the fractions in ascending order of
S1ZE.

(a) %rg'riu (b) 1-5:% % (e) srsuu:j

Lowest terms o
The value of a fraction stays the same if both
the numerator and denominator are divided by
the same number. For example.

16 16+ 8 _ 2

% 24+ 8 3
15 _ 15+15 _ 1
&0 ﬁ[l+15 4

When the numerator and denominator have

no common factor, we say that the fraction is in

its lowest terms, or in its !mnplﬁit form.

Thus Eim its lowest Lerms is gH is the simplest

form of 4.

To cxpn:n a fraction in its lowest terms:

(a) look for common factors of the numerator
and denaminator;

{b) divide the numerator and denominator by
their common [actors;

{c) repeat until there are no more common

factors.
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Example 2, .
Exfress (a) }‘—U ired (B % in their lowest term,

(a) by inspection:

2 _92+7_6_6+2 3
N F0+7 10102 "5
or by using prime factors:
42 I xFxT 2% Ix3xT=T
0 2%x5x7 2+ 2x A7+ 7
_Ix3x1l _ 3
T Ix3ax1 B
{b) by inspection:
M0 26+ 82 I8 I3+ i3 1
78 78+ 2 39 39+ 13 3§

After practice, you will be able to leave out
many of the steps shown in the abave example,

Exercise 5c

1 Find the missing numbers.
@ sy @ Befra
© f=iif=t @@t
@ B=g=: O §=1=
(g) #="* () % =3
) = ) 5=
(k) =1 0 5=3

2 Reduce the following fractions to their
lowest terms.

@) 5 b & () &
@w" @i O3
(g) 5 (h) % (i
0 % OF TR

Mixed numbers

Some quantities need whole numbers and
fractions to describe them {Fig. 5.4).

The number three and a half, written 34, is a
mixed number. A mixed number has a whole
number part and a fractional part: 3 'u =3 43

It 15 possible to express a mixed number as a
single fraction:

ol E_ 8§ o]

ot e e

34

6L YeEsl 7
e
;7
39=73

The numerator of the [raction | is greater than
the denominator. This is an example of an
improper fraction. If the numerator is less
than the denominator, the fraction is a proper
fraction. For example, ‘ is 2 proper fraction.

Numbers such as 9, 3-&,2 can all be expressed
as either improper fractions or proper f{rac-
tions:

4§ =
3=

W ira Bl —

Such numbers are called rational numbers,

Example 3
Express 47 as an improper fraction.

L 5 94 R a E )
+ﬁ=4+3=%§+f—=iiﬂ+:§

6 b 6 6
or, more quickly,
4_&_ ¢x6+3 _ 2445 AW
6 b b b
Example 4

Express 2 as a mived number.

19 16+5 16 3 3 3
A e R O — =0 - =0
8§ B B Tg o srmpTAg



. more quickly, Example 7
= |§ = 8 = 2 with remainder 3 : 4+

t the remainder is also divided by 8: The LCM of 6 and 8 is 24,

~8= B = 5 % 53x4 3Ix3 20 9
E B_ :Lﬂ %+§=;x4+3x3=ﬁ+ﬁ
1 Exrslr::amniixﬁiumbcrs, =2ﬂ(+9 =;€E = 1&

@t ®mE @%@ weoH

% % % mu Example 8

G Y Y e 5 — s

(m] 4 (n) ¥ (o) 119 (p) 4 The LCM of 10 and 15 130,

20 7 4 1x3 4x2 21 8

q) ¥ () § (s} 8 (1]
2 Express as improper [ractions.

)i )3t (o6 )4 =i

3 1 i b lat i ;_5 ' i
(e} 9% i 3g g H (h} 7 If the numbers are mixed, express them as im-
(i) 58 (j) 6t (k) 123 1 13% proper fractions.

0 15 10x3 15x2 30 30
_21—8 13

(m)55  (n) 4k (o) 35 (p) 8 Example 9
(q) 478 (r) 9% (s) BF (1) 205 64 — 31
5 5 W 15 T4 32
e —Fo =k — = ==
. . 12 ¢ 12 4 12 1 ]
Addition and subtraction of W wd B B
fractions =03 3" %3
We can only add or ﬁubtrar:'t fractions if they E ple 10
have the same denominators.
3+ 2%
Example 5 P4l iU 0 _u_gGL
2 &5 245 7T
975" "9 39 Exercize e
Simplify the following.
Example 6 1343 251
13_92 _18-2 11 35+ 45—
15 15 15 13 548 6 L+1
If fractions have different denominators: 70 _3 814!
(a) find a common denominator [preferably i o
the lowest); 9 1143 10 13-4
(b) express each fraction as an equivalent frac- 1ol 1_ 8
tion using that denominator; i 12 3%
(c} add or subtract as above. 13 31+ 2 14 2§ + 5§

33



15 5; -2¢ 16 4t -12
17 15 +23+35, 18 5 -2+ 13
19 3; + 72 -6 20 5. -3 +65

Exercise 5f

1 What is the sum of 135 = and 337

2 What is the dJITerence hclw:en 45 and 335?

3 Tind the sum of 23 and 21. and the dil-
ference between this sum and 6.

4 A girl spends § of her pocket money on
Monday and 3 on Wednesday. What frac-
tion of her money is left?

5 A fruit grower uses i of his land for
bananas, % for pineapples, ; for mangoes
and the remainder for oranges. What
fraf_tiun of his land is used for oranges?

6 . ufa class’s timetable is given to English
and 3 to Mathematics. What fraction is lefit
for the other subjects?

7 During a week, a student spr:nds 5 of his
time in bed, ;l of his time in lessons and
tof his time doing homework. What
fraction of his time is left for doing other
things?

8 Awoman goesona Jjourney. She does ¢ ! afit
on a bicycle, 1 5 on & lorry and walks the rest
What fraction of the journey does she
walk? :

9 A boy plays football for 13 hours, listens to
the radie for # hour and than spends
1} hours doing his homework. How much
ume does he spend altogether doing these
things?

10 By hcmlrnm:h is the sum of 25 and 473 less
than 87

Multiplication of fractions
Whole number x fraction

4 % ; means 4 lots of 3 of something. We can
show this in pictures and numbers (Fig. 5.5):

(e (e (s

Fig. 5.5

Similarly, 3 x, (Fig. 5.6):

A+ A+ A=V
% 7% A VA
Fig. 5.6
3 x5 =3 +a+i=5 (=3)
or 3 x§= =3 (=3)
Fraction x whole number

:f,'x 3 means ; of 3 objects. Let the objects be
3 squares (Fig. 5.7).

Fig. 5.7
The 3 squares can be divided into fifths. Two of
the filths are shaded in each square (Fig. 5.8).

i A
I A

Fig. 7.8

The [ifths can be rearranged to make | square
and : of a square altogether (Fig. 5.9).

77
G
7
G
Fig. 5.9
Thusfof3 =1 x3 = I;. Also notice that
—xﬂ 2 =§ = 13 as before.
Exercise bg
Simplify these.
18x3 2 12 x3 35 x5



l'_l x # means 3 of § of something. The pictures in
ll"ig, 5.10 show how to find § of 2 of a rectangle.

[ |

First, shade # of the rectangle.

7/ m
YWl

Then cross-shade § of the shaded part.

)i

Frg. 310

10 small squares represent § of § of the rectangle.
Since the rectangle contained 21 small squares,
then # x 3 = 4. Notice that

To multiply a fraction by a fraction:

{a) multiply the' numerators to make the nu-
merator of the product;

{b) multiply the denominators 1o make the de-
nominator of the product; also,

{c) always change mixed numbers to improper
fractions before multiplying.

Ezxample 11
Stmplify % of 2% x 1L

3ol B ]i=3x

g 3
HE=

=

* divide the numerator and denominator by the
common factors 3, 5 and 8 to simplify.

Exercise 5h

Simplify the following.

1ix}i 2 of

3 Jofi 4 8xz

53xi 61x1

7 xi 8 2of2

9 21 xi 10 14 x 13
11 %3 x} 12 & of 32
13 ol 5 14 5% x 2%
15 2} x & 16 Tri T

17 G 18 ST
19 §of 8] 20 17 < 3%
21 (2)® 22 33 x 4 x 11

23 13 xd 24 Hof 142

Division of fractions

Look at the following working very carefully.

€ -3 9 B
2+-T'I= g=ﬂ="x= =EX'E
§FoExd 1
Thus, 2 +8=2x%
%15 the reciprocal of §; i.c. it is the same fraction

turned upside down.
To divide by a fraction, simply multiply by
its reciprocal.

12
Find the value of 24 = ¢

x y R Ay =
Ri=Uxj=ixi=rz=%=5
Notice that this example shows that it is possible

to get a result which is greater than either of the
given numbers.

We saw before that the value of a fraction is
unchanged il we multiply the numerator and

37



denominator by the same number. This gives
another method of dividing by fractions.

s 1o
§ T =

& Ex28
* 28 is the LCM of the denominators of the two
fractions.

=7
L

— dl — 51
=% =

Example 13
A x 1t

Simplify ——— .

mplify a
Multiplying by the reciprocal:
P& 11 ]

4 =gxg+=g=§xgx§_.=é*!*?i=g
or by equal multiplication;
28 x 13 EE.K§=§ x 3 x 30* = Bxixd g
b

43 3 T x 30
# 30 is the LCM of the denominators 2, 3 and 5.

Exercise 5i
Simplify the following.
1-13 =5 22;=3
51=6 6 3] =4
73+} 8 2}~ |
9651 10 10 =}
11 4+ 7 12 138 = 11
lﬁﬁ—i 14 i‘%ffﬁ
15 =4 16 1} =4
17 22 =14 8 42 - 1}
19 3} = 6% 20 53 + 2f
21 ¥+ 5% 22 § + 2
23 1 =63 24 28 = 8}
25 81 =38 26 7} = 6%
27 93 = 3% 28 7t -+ 4
By BE g . gl
29 10 :‘FHF m 14¥ 5
e :
5 2.5 g0 8% 5%
9% 2 115
53 A1 g R
2% 3
% 1
355%:“.
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1 Find the product of 3% and 28. ~

2 Find the value of 62 divided by LI

3 What is three-quarters of 357

4 Does4tdividedinto imean4d = 1dor i =
417 Find the values of 4 = 1 and 14 + 4}
and say which one is 41 divided into 1%,

5 The mass of each book of an encyclopaedia
is 13 kg. There are 20 books in the encyclo-
paedia. Find the total mass of the encyclo-

a.

6 A tank holds 15 litres of water. The capacity
of 2 cup is & of a litre. How many cups of
water does the tank hold?

7 LP records turn round 333 times every min-
ute. Ifone side of an LP plays for 24 minutes,
how many tmes does it turn round?

8 One lecture at an cvening course lasts 13
hours. If the course lasts 30 hours altogether,
how many lectures are there?

9 Some shop-soiled goods are sold for § of their
original price. What will be the selling price
ol a pen originally costing 85 cents?

10 In a school, § of the students play sports. §
of these play football. What fraction of the
students play football?

11 Tt takes 12m of cloth 1o make a skirt, How
many skirts can be made from 10im of
cloth?

12 A ball always bounces to } of the height from
which it falls. If it falls from a height of 1 m,
how high will it rise after the second bounce?

13 A farmer uses & of a field for: growing
groundnuts. He uses § of the remainder for
growing maize. What [raction of the field is
used for growing maize?

14 Three sisters share some money. The oldest
gets & of the money. The next girl gets
of the remainder. What fraction of the
moncy does the youngest girl get?

Percentages

20% means 7. The symbol % is short for per
cent, Per cent means hundredths. A fraction in
the form 20% is called a percentage.




; 100 100
means i, 0 = 1. So, when we say

want 100% of surmething, we mean we want
of it.

- To express a percentage as a fraction:

write the percentage as a fraction of 100;
reduce the fraction to its lowest terms.

Ix3 k]

Mxd -t

example, 5% = -}% =

B ss the following percentages as fractions in
their lowest terms.
I 5% 2 50% 3 25% 4 40%
5 70% 6 4% 7 35% 8 12%
9 80% 10 75% I1 24% 12 65%
13 64% 14 60% 15 45%
To express a fraction as a percentage make an
- equivalent fraction with a denominator of 100.
For example,
2 2x20 _ 40
5~ Bxa20 100 - W%
176 _ 176+ 3 _ 58 _ .oza
300 300+ 3 100 — +"d

| Notice in the last two examples that § x 100 =

40 and 3% x 100 = 585 . Thus to change a
fraction to a percentage it is quicker and easier
to multiply the fraction by 100. For example,

§=3x 100% =209 = 3719

Exercisa 51 ;

Express the following fractions as percentages.
13 2 3 33 4 3
51 6 + 7 = 8 =
9 10 : 11 = 12 3
13 2 14 15 =

To express one quantity as a fraction
of another

Example 14

Exprese T rin EGS'M'ezﬁﬂcﬁunry"]hcur.

fmin30s _ 450s* _ 9%x50 _ 2 _ 3
lh 3600s  72x50 — 72 B8

ar

7min 30 s
1h

L’

i =
ranin®s 15 e
60 min

(]
G =

T 120 Bx1s

*Notice that both guantities must be in the
same units before fractions can be reduced.

Exercise 5m
What fraction of | minute is 15 seconds?
Express 25 cm as a fraction of 3 m.
What fraction is 500g of 2 kg?
What fraction of 6 weeks is 6 days?
What fraction of $1 s 40c?
Express 40 min as a fraction of | hour.
Express 630 m as a fraction of | km.
What fraction is 4 min 30 s of 12 min?
Express 13 weeks as a fraction of 1 vear.
What fraction is ¢ mm of 10 cm?
Express the first quantity as a fraction of
the second. Give vour answers in their
losvest terms.
(a) 2min 155 7min30s
(b} 35c, $2
(e) 2.25ke 3,75 ke
(d) 75mé, 1 litre
(e} 650 m, 1,95 km
(f) 2weeks, | vear

“lg) 360 mi, 2 litres
(h) 440 m, 1.5 km
(i) $2.25, 82475

(1) 2h 20 min, 5h 15 min

Lol — B - -2 -1 S S EE O S

o i

To express one quantity as a percentage
of another

Make sure that both quantities are in the same
units. Express the first quantity as a fraction of
the second. Multiply the fraction by 100 to
change it to a percentage.

Example 15
A man hamimers a post 2,2 m long into the ground.

66 cm of the post is below ground. What percentage of
the post is above the ground?

Fraction of post below the ground
_ 66em _ 6bem _ 66
~ 22m  220em 220




=

Percentage of post below ground

66 _ Exllxﬁxﬂﬂ%

= — B =
pop X 100% TTx 20
= 30%
Percentage of post above ground

= 100% — 50% = 70%

Exercise 5n

1

Express the first quantity as a percentage
of the second.
(a) 10c,$1

(c) 400g, Ikg
{e) 3mnylem
(z) 45g,75g {h) 25m,1km

{i) 30c 1,50 (i) $1,%250

In an exam a student scored 60 marks out
of a possible 80. What percentage is this?
Three girls are missing from a class of 25
gir]f. What percentage of the class is miss-

(b) 25¢,$1
(d) 800 mé 1 litre
(f) 500 mé, 4 litres

ing;
26 em of wood is cut off a board 130 cm
long. What percentage has been cut of1?

In a box of 200 oranges, 18 are bad. What
percentage 15 bad? What percentage is
good?

10

11

A piece of elastic is 48 cm long. It
stretched to a length of 60 cm. What is
increase in length? What percentage of
original length is the increase?

A motorist buys a 5-litre can of gear
She uses 800 mé What percentage of
has she used and what percent
remains:

The distance between two villages is 8 k
A boy walks from one village to the oth
He walks most of the way but runs the |
480 metres. What percentage of
journey did he run?

A man bought a car for §7 000. He sold i1 2|
vear later for $5 600. What percentage of
his money did he lose?
During a Physics lesson lasting | hour, it
took 9 minutes to set up and clear away
apparatus. What percentage of the lesson
time was used in this way?
A cake has 3 mass of 2,5 kg. It contains 275 g
of fruit. What percentage of fruit is there in
the cake?




Chapter 6

Symbolic expression

Numbers in boxes

144+ 0 = 17. What number in the box will
make this true? You may have secen problems
like this in Primary School. 14 + [ = 17 will
be true if 3 goes in the box: 14 +[31= 17 is true.
rue,

Exercise Ga (Oral)
In each sentence, find the number which makes
it true.

13+2=0 28—7=01
37+7=0 47—-7=0
504+8=0 64—0=0
79+5=0 Bia—11=0
9656+8=0 10 20 — 14 =0
11 O=6+3 120=4-1
130=10+10 4 0=17-7
15 0=6+4+10 16 O =19—13
17 0=4+28 18 O0=14-9
19 0=7+4 20 O0=13-5
213+ 00=5 2s8-O=2
236+0=9 24 10-0O=9
251+0=8 267—0=3
270+ 0=5 28 14— =14
27+0=11 3012—-0=8
31 0+2=5 2 0O0—-1=8
BO+8=9 H[OO-3=1
350 +4=8 3 0 —2=9
3704+7=7 30O0—-6=0
P O+5=12 0 0-5=7
413=2+0 42 8=10—-0
438=3+01 4 10=13—-0
45 0=7+0 46 1=5-—-0
47 15=10+ 0 48 6 = 16— O
49 18=6+ O 50 7=19—0
51 6=0+2 52 5=0-2
538=0+5 54 13=0-3

559=04+7 56 0=0[ -8
57 0=+ 4 58 9=0—10
59 l6=0+9 60 11 =0 -6

Exercise 6b (Oral)
In each sentence there are two or three boxes.
The samé number should go in every box and

make the sentence true.
1 O0+0=4

0

0o

+ +
noooPlose

MWEDD
I+ +
god

I

W 00 =3 e WM
aoa
+ 4 +
oo
+ 44
Il = &
= Ln

=0
i
O
+
0
-+
L

Lnn++

ooood
+ +

ooon
an

o
W
[

e

16 O0=2-0

What is the value of 5 + [? The value depends
on what number goes in the box. I{4 goes in the
box, the value is 9. If 11 goes in the box the
value is 16.

Exercise 6c (Oral)
1 Find the value of the following il 5 goes in
each hox.

(@) O+3 (b)) O+7 (¢) 4+
(@) 7+0 () 6—0 () 10—O
(g O—1 () O—4 (i) 5—-0O

2 Find the value of the following if 8 goes in
each box.
(a) O+ 9
(d) O0—6

O (e 16—-0
Ho+6

4]

(b) 15 +
(e} O+0



@ 1l+0 (Wm9s—-0O @ O-7
3 Find the value of the following if 9 goes in
each box.

fa) O+ 0O {(b) =01

(e} O+ 0 +2 (d) O+4-01—86
fe) O+7+0 M O—3+0
(g 3+ 0+ 0 (h) 26 —0O =0

Letters for numbers

In mathematics we use letters of the alphabet to
stand for numbers instead of boxes. We write
14 + x instead of 14 4+ . Any letter can be
used. Forexample, 14 + a would be just as good
as 14 + x. Capital letters are not used; enly
small letters are used.

When using a letter instead of a number, the
letter canstand for any number ingeneral, Thus
the value of 14 4+ » depends on the valoe of x.
For example,

if x stands for 2; 14 + x has the value 16;
if xstands for 12; 14 + v has the value 26;
if x stands for 5: 14 4 x has the value 19.

When letters and numbers are used together
in this way, the mathematics is called general-
ised arithmetic or algebra. The word alge-
bra comes 1o us from an important book written
around ap830 by Mohammed Musa al Kho-
warizmi, a noted Moaslem marhematician. The
atle of the book was Al-jabr wa'l Mugdbalah.

The statement 4 +x=17 is called an
algebraic semtemnce. It means fourteen plus
a number x makes seventeen, or, fourteen plus
x equals seventeen.

In the next exercise, each letter stands for a
number. The number that the letter stands for
should make the sentence true. For example,
14 4 x = 17 will be true if x stands for 3. We
write this:

Hld+x=17
then x=3
Exercise 6d (Oral)

Each sentence is true. Find the number that
each letter stands for.

42

1lx=2+7 2x=3-10

3y=08435 4y=14—-4
Gz=18+11 6 :=10—8
7a=54+16 Ba=23—-6
9 h=8+18 10 b=24— 149
11 64+3=c¢ 126 —4=

13 124+ 8= HKHIB—-T7T=p%
159+ 7=y 16 17—8=4
17 53+ 8=r 1B 25— 18=r
19 5+ 18=7 20 2] —12=13x
21 2+m=3 27 —m=86
231l 4+n=14 24 5 —n=10
25 224+ 4=30 26 17—d=9
27 19 4+ =30 28 25 —e=15
M B4+ =123 3017 —/=11
31 - 4+4=4 32 z—6=

33+ 12=122 4 ,-1=27
35 v+6=120 36 «— 14=10
37 c+ 11 =30 3 -—15=15
39 4+ 7=2] 40 b — 17 =12
41 =44 a 42 6 =7 —a

43 10=5+r 4 f=13—r
45 17=9+¢ 46 16 =20 —¢
47 26 =12+ ¢ 48 4 =2] —p
49 4 =17 + 50 11 =289 —3
531 4=n+12 32 9=n-3

53 12=m+5 59 16=m—8
35 0=7+7 56 10=7—17
57 28=e+13 SB6=c¢—18
59 22 =44 15 60 21 =d—6

Exercise e (Oral)
Each sentence is true. Find the numbers that
the letters stand for,

1 x+x=4 2y+y=12
Jct+z=14 d4=g+a
S 18=6b+b 6 16=c+o¢
Tet+e+e=3 8 f+f+/=12

D=+ hb+h
12 27 =%F+Ek+k
142 —n=n

Qe+eg+g=130
11 24=1+i+]
13 12—m=m
15 =28
What is the value of £ + 62 The value of x + 6
depends on what x stands for.
Ifx=5%thenx+6=3+6=9
Ifx=8.thenx+6=8+6= 14



ise 6f (Oral)
Find the value of the following when x = 4.

(a) x+35 (b} x+B g x—1
(d} x—4 (8) 94+ x (fy 0+ %
(g) 10 —x (h) 19 —x

Find the value of the following when m = 15.
(a) m+ 1 (b)) m+9 (¢ m—3
(d) m— 14 fe) 54 m (i 134 m
(g) 22—m th) 153 —m

Find the value of the following when g = 7.
fa) a4+ a (b a—a

(e} a+a+6 (d)ya+a+3

(¢} a4+ 544 fl e—24a

(g) 94+a+a (h) 16 +a—a

{i) ll—a+a j) a—8B+a

(k) a— 13 +a ) 2—a+a

Exercise 6g (Oral)
1 A bicycle costs $100 and a radio costs Sx.
They cost $160 altogether. Whatis the value

of x?

2 Esau is g years old. Next year he will be 14
years old, What is the value of a?

3 A bag of sugar has a mass of mkg. The mass
of three bags of sugar is 6kg. What is the
value of m? What would be the total mass of
one bag of sugar and a 5 kg bag of flour?

4 There are two pencils. One is [4cm long.
The other is xem long. Someone puts the
pencils together as shown in Fig. 6.1. If
x = 10, what is the total length of the two
pencils?

C e e ——
- Hem -t

Fig. 6.1

S There are nstudents in a classroom. 12 more
students come into the classroom. Ifn = 22,
how many students are there in the class-
room altogether?

6 A man has 28 goats. He given n of them 1o
his sons and keeps the rest. Tf he keeps 10
goats, what is the value of 57

7 A boy has f cents, He spends 15 cents. If he
now has 32 cents, what is the value of }?

8 A fatheris 42 years old and his son is 3 years
old. If the difference of their ages is 28 vears,
what is the value of 3?

9 A girl has 14 sweets, She eats s of them. Find
how many sweets she has left when n=>35.
What is the value of n when she haz no
sweets left?

10 There are 21 matches leflt in 2 maschbox,
Originally there were m matches in the box
and 27 have been used. What is the value of

m?

Algebra from words

Here is a story in pictures (Fig. 6.2)

Fig. 6.2

Here is the story in words.

(a) John has a bag with some mangoes in it.

(b) He buys two more mangoes.

(c) John now has a bag with some mangoes
and two more mangoes.
Here is the same story with algebraic
symbols.



ta) John has m mangoes.

ib] John buys 2 mangoes.

¢! John now hasm + 2 mangoes.

In this story, m represents the number of man-
goes in the bag. m + 2 represents the number of
mangoes that John has altogether.

Example 1
A by has m mangoes. He sells two of them. How many
mangaes does fie now have?

He sells 2 mangoes, He must have 2 less than he
had before. He now has m — 2 mangoes.

Sometimes a problem may be difficult
because letters are used for numbers. I this
happens, first change the letter to an casy num-
ber, Lise that number instead of the letter. This
will show what has 1o be done with the letter,

Example 2
A girl is 14 years old. How old will she be in x years
time?

Use 2 and 10 instead of

In 2 years time the girl will be 14 + 2 years old
(16 years old).

In 10 years time the girl will be 14 + 10 years
old (24 years old),

S0, in x years ume the girl will be 14 + x years
old.

14 + x will not simplify.

The girl will be 14 4 x years old.

Remember that, in algebra, letters represent
numbers only. If a problem contains units, then
units must show in the working. For example,
the length of rope cannot be 7 or x. The units
arc missing. The rope might be 7 metres long or
x centimetres long. Always use units when
Necessary.

Example 3
How many cents are there in n Dollars?

Use $2 and $5 instead of n Dollars.
Multiply by 100 to change cents to Dollars
$2 =2 x 100 cents = 200 cents
85 = 5 x 100 cents = 500 cents
So, $n=n x 100 cents = 100nr cents

4

Exercise 6h (Oral)
Use the pictures to help you with the algebra.
1 In Fig. 6.3 the man is x years old and h
daughteris 12 yearsald. Together their ag
come to 30 vears. What s the value of &2

2 The height of the blocks in Fig. 6.4 s fom
Ifeach hlock is 20 em thick, find the mumbies
that & stands for.

Fig. 64

3 In Fig. 6.5 cach stamp costs n cents. Find
if the 8 stamps cost §4 altogether.

Fig. 65

4 When new, the box of matches in Fig A6
contained m matches. Find m il 4 are used
and 42 remain,

Fip. 6.6



The herd of eattle in Fig. £.7 is worth x
Diollars. Find x i rach heast tsworth 3340,

6 Use the information in Fig, 6.8 to find the
value of d.

r— i —p

7 In Fig. 6.9 there are ¥ aranges in the bag,
How many oranges are there altogether?

.

8 The telegraph poles in Fig. 6.10 are f metres
apart. How far is the student from the
righi-hand pole?

Fig. 6.9

|,ﬂ
.i] & "1 "5'|
'lldlj" i r'i - _.ﬂ}b‘
— Inm —p
Fig, 6.10

9 The mass of ene of the dictionaries in Fig.
.11 is & grammes. What is the tatal mass
of the books in the picture (a) in grammes,
(b} n kilogramnies?

Fie. 611

10 Eggs cost 1 cents each. Find the total cost

of the eggs in Fig. 6.12 (a) in cents, (b) in
Dinllars.

Fig. 6,12

The following exercises will give you practice
at making algebraic expressions from English
SENIENCeS.

Exercise 6i (Oral)

Lise addition in this exercise.

1

2

6

7

Simba is 13 years old. How old will he be in 8
years from now? How old will he be iny vears.
from now? '

What number is 4 more than 3? What
number 15 4 more than #? What number is 7
more than o7

A larmer has 6 goats and 2 cows. How many
amimals altogether?

Last year the body-mass of a girl was 48 kg.
The increase in her body-mass this vear is
m kz. What is the girl's body-mass this year?
A man has & coconuts: A friend gives him
one more coconut. How many coconuts does
the man have now?

' today is the 6th of Seprember, what will be
the date in n days time? (Assume that the
month will still be September.)

Each side of a square is d centimetres long,
What is the perimeter of the square?

15



8 In a test, Rufaro got 7 marks more than
Nomsa. Nomsa got x» marks. How many
marks did Rularo get! David got y marks
more than Rufare. How many marks did
David get?

Exercise 6j (Oral)

Use subtraction in this ekercise.

1 What number is 2 less than 97 What number
ig 2 less than #? What number is 5 less than
re

2 A woman is 30 years old. What was her age
10 years ago? What was her age y years ago!

3 Abook has x pages. A student reads 30 pages
of the book. How many pages has the
student not read!

4 A boy has m mangoes. If he eats 5 of them,
how many does he have left?

5 A pgirl guesses that a lineis 15 cm long. She
measures the line. She finds that her guéss
is x cm too big. What is the length of the
line?

6 A man bought a diamond for %r. He sold it
for $1 600, What was his profit?

7 A man evcles x km towards a village which is
20 km away. How far does he still have to
cycle?

B Ruth has s Dellars in her savings account.
She uses some of this te buy a dress which
costs £ Dollars, How much does she have left
in her savings?

Exercise 6k (Oral)

Use multiplication in this exercise.

1 How many metres in | kilometre? How
many metres in 4 kilometres? How many
metres inx kilometres?

2 How many days in one week? How many
days in 3 weeks? How many days in w weeks?

3 How manv calendar months are there in x
years?

4 What is the number which is 9 times greater
than 47

b What is the cost of 8 books at $4 each? What
is the cost of ¥ books at §4 each? What is the
cost of 3 books at 3¢ each?

6 A loaf of bread has a mass of x kg, What is its
Miass 1N gramimes’

46

7 A rubber band is x mm long when un
stretched. It is stretched te 3 times 1
unstretched length. What is the stretch
length?

8 What is the cost of 10 boxes of matches at »
cents each?

Exercise 61 (Oral)

Use division in this exercise.

1 How many weeks are there in 14 days? How
many weeks are there in o days?

2 How many metres are there in 3 000 milli-
metres? How many metres are there in £ mm:

3 Six equal blocks have a total mass of & ke
What is the mass of each block?

4 Five pencils cost 50 cents. Tlow much does
one pencil cost? In another shop 5 pencils
cost p cents. How much does one pencil cost
in this shop?

5 A chicken lays & eggs in 9 davs. What is the
average number of eggs it lays in one day?

6 A stick is 140 cm long. The stick is cut into
pieces, each the same length. What is the
length of each piece?

7 What is the number which is one-third as big
asn!

8 Fig. 6.13 shows 3 egual bricks built in a
column, The height of the column is x em.
How thick is each brick?

Fig. 6.13

Exercise 6m

1 A radio programme has x minutes of
talking and 20 minutes of music. How long
is the programme?

2 A teacher has 6 pens, n of them are red,
the rest are blue. How many blue pens
does the teacher have?

3 Find the area, in m?, of a rectangle which
is & m long and 3 m wide,
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How many kilogrammes are there in x
grammes?

A packet of sugar costs 50c. How much
would x packets of sugar cost? Give your
answer, (a) in cents, (b) in Dollars,

A school paid $3800 to buy desks. It
bought 4 desks altogether. What was the
cost of one desk?

Mary has 20 oranges. Napmi has x oranges
less than Mary. How many oranges has
Naomi?

A man walks 3» km on the first day, 12 km
on the second day and 2¢ km on the third
day. How far does he walk in the three
days

Team A scored three times as many points
as Team B. Which team scored most
points? If Team A scored n points, how
many points did Team B score?

A sguare grass mat has a side of length 3
metres. What is the total area of x of these
mats?

Exercise bm

1

Find the difference between x Dollars and
Tx cents. Give vour answer in cents.

n

{1

A rectangle is such that its length is twice
its breadth. If the breadth is  cm, find the
perimeter of the rectangle.

A full matchbox contains x matches. A
man has three full matchboxes and a
matchbox containing v matches. How
many matches does he have altogether?

A child is x years old. Her mother is four
times as old. How old is the mother? What
will be the age of (a) the child, (b} the
mother iny years time?

Find the sum of 2x kg and 3x g. Give your
answer in grammes,

A car cost $¢ when new. It was sold for four-
fifths of its cost price. How much money
was lost on the car?

A man has n cattle. He sells half of them.
He then gives 8 cattle to his daughter’s
husband. How many cattle does he have
left?

How many packets of pins at 13 cents per
packet can I buy far x Dollars?

During a period of x weeks there were |3
days when it didn’t rain. On how many
days did it rain?

A sum of $5 is shared equally between x
girls. One of the girls spends 36c. How
many cents does she have left?



Chapter 7
Properties of solids

(Optional Chapter)

il R

abus Reference . mil

Nearly evervthing that we can see and touch
takes up space. These things are either gases,
liquids or solids. You will study some of the
properties of liquids and gases in science,

Many solids, such as stones and (rees, have
rough and irregular shapes. These uvsually
occur in nature. Other solids, such as tin cans
and houscs, have regular shapes. These arc
usually made by humans.

Fig. 7.1 is a photograph of the conical tower
at Great Zimbabwe. The figure also shows that
the tower, il contnued. would make a4 cone
shape.

Fig 7.1 Conical tower at Great Zimbabive.
The drimeing shaws that the tower, if continied, would
be cone shaped.

(&)

[N




" matchbox, soap packet, shoe box, sugar cube,
empty tin cans, ball, etc.

Cuboid

Look at the matchbox in Fig. 7.4. The name of
its shape is a cubeid.

Fig.7.2 (a) Cuboids (b Cubes (c) Cone shapes
(a1 Cylinders  (¢) Spheres.

Exercise 7a

1 Look at the photographs in Fig. 7.2. Idenuly
as many of the objects as you can.

2 Make a table like the one in Fig. 7.5.

MName of
basic shape

——

l 150 sl e res B ey limder
4 \/

Fiz. 74 (a) Matchbox |
(6) Outline of matchbox: a cuboid.

| No. | Name of object | Freehand drawing

B The cuboid is one of the most common man-
gt e _—  made solids. All solids have surfaces, or faces.

B i Most solids also have edges. Edges meet at a
Fig.73 point called a vertex {Fig. 7.5).

Name at least ten objects in the photographs. “dge /(/ S
Make a freehand sketch of each object and il

name its basic shape. An example is shown in f“ ~ >3
Fie. 7.3, ~ -

g 73 S Yo
\4’,—“'

Note to teachsr:
For the remainder of this chapter, it will be
helplul if a supply of solids is made available: A face may be fiat (plane) or carved. A cuboid

44
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“Bas six plane faces. Each face is in the shape of
& yectangic.

An edge is a line where two faces meet. Edges
may be straight or curved. A cubeid has 12
siraight edges.

A vertex is a point or corner where three or
more edges meet. The plural of vertex is
vertices. A cuboid has eight vertices.

Planes of symmetry

Any cuboid can be cut through the middle ta
give two parts, cach one the same as the other

(Fig. 7.6).

Fig. 76

If one part is placed against a mirror as in Fig.
7.7, its reflection looks like the other part.

Fig. 7.7

The mirror in Fig. 7.7 is « plane of symmetry
of the cuboid. Everv cuboid has at least three

planes of symmetry (Figs 7.7 and 7.8).

Drawing cuboids =

Fig. 7.9 shows four ways of drawing cuboids.
{a) ih)

1

RN

(€} plan (d)

+—clevations

Fig. 7.9 Ways of drawing a cuboid:

(@} isvmetric pmjsman {(b) skeleton view

(¢) engineer's drawing {d) net

In each case it is impossible to show the solid as
it really is. However, a skeleton view is very
useful since it shows all the edges. Fig. 7.10
shows how to draw a skeleton view. Notice that
some edges are hidden from view. We usually
shiow these as broken lines.

fa)

il

Fig. 7.10  How to draw

a skeleton view of a

cuboid:

(@) draw liwe reclangles '
(&) join corner to corner

(€] go over the drawing,

make the hidden edges

braken.




Net of a cuboid

Get a tray from a matchbox. Cut the edges as
shown in Fig. 7.11. Flatten the shape. The flat
shape is called the met of the open cuboid.

(i)

bl

=)
Fig. 711 Cutting ¢ matchbox tray to get the net of

an open cubord:  (a) thisis an open cuboid
(&) cut along the edges shown  (¢) this is the net of
the open cuboid.

The shape of the net depends where you make
the cuts. You should be able to make the nets

shown in Fig. 7.12 from a matchbex tray,

Notice in both cases that the net is made up of
five rectangles. The net of a closed cuboid would

contain six rectangles.

Cube

A cabe 153 cuboid in which all six [Gees are
squares (Fig. 7.13).

fal I

)

Fig. 713 Cubes: (a) sometric projection

(b skeleton miee ) net.
Exercise 7b
1 Write down five everyday objects which are
cuboids,

2 The solids in Fig. 7.14 are made by placing
cuboids together. How many cuboids are in
eachsohd?

faj (b el

Fig. 7.12

1d)

Fig.7.14

3 How many planes of symmetry has cach
solid in Fig. 7.147
4 Diraw a skeleton view of 2 cobesd and a

cube.

a1



5 What shape is the face of a cuboid?

6 What shape is the face of & cube?

7 Thecuboid in Fig. 7.15 1s made by building
up four layers of cubes,

cribaiel

Fip. 7.15

(&) How many cubes are in one layer?

(b} How manv cubes are in the whole
cuboid?

[T the outside of the cuboid is painted red:

|¢) How many cubes have three red faces?

{d) How many cubes have only two red
faces?

{t) How many cubes have only one red
face?

() How many cubes have no red faces?

8 Which of the diagrams in Fig. 7.16 can be
folded to make a cuboid? (It may help if you
copy the shapes on o paper and try to fold
them.)

Lal 1]

—

il {eld

il i

Vig. 7.16
52

¢ Use squared paper to draw ag many diffe
ent nets of cubes as you can. Fig. 7.17 giv
two examples. ¢

Fig. 7.17

180 Draw the net of a cube of edge 5 ¢m on sti
card. Use clear sticky tape to make the cube
from its net.

11 How many planes of symmetry has a eube?

12 A cuboid is made from wire so that it is
15cm long, 12cm wide and 8ecm high
What length of wire is needed? (Make 2
sketeh,)

13 A piece of wire of length 66 cm is used 1o
make a skeleton cube. No wire is wasted and
the largest possible cube is made. What will
be the length of one of the edges of the cube?

14 InFig. 7.18,

i) how many faces can you see?
{b) how many edges can you see?
(el how many vertices can you sec?

Fig. 7.18

15 Copy and complete Table 7.1.




Table 7.1
oumber of | oumber of | oomber ul“
vertices faces edges
cuboid
cube
Cylinder

Look at the tin of milk-powder in Fig. 7.19. The
name of its shape is a eylinder.

Fig. 7.19 (a) Tinof milk powder
(b Qutlme of tin: cylmder

A cvlinder has two plane faces and one curved
fuce. It has two curved edges and no vertices,
The two plane faces are both circles,

Drawing cylinders

Fig. 7.20 shows two ways of drawing a cvlinder.

(&} ihl
pan

O

—rlevatans

Fig. 7.20 Cylinder: (a) skeleton view
(6] enginesr’s drawing.

A skeleton view of a cylinder is drawn in much
the same way as that of a cuboid. This is shown

in Fig, 7.21.
- ()

3

Fig. 721 How lo draw o skeleton visw of o
olinder:  |a) draw two flattened circles (ellipres)
(&) foint the ellipses by two straight lines, as shown
(¢] make the hidden edge as a broken line.

lal ()

hve

3
i
i

mm ——————

\-‘"
-
g
iy
A
o
K

Fig. 7.22  Cylinder: some planes of symmetry

Fig. 7.22 shows that a cylinder can have an
uncountable number of planes of symmetry.
T'his 15 because a eircle can have as many:lines
a5 SYMUIMeiry as we care to draw,

Fig. 7.23 shows how a cylinder can be eut to
give its net. The net is made up of two circles

and one rectangle.
() @
H

Fig. 7.23  How to cut a colinder to give 15 net
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Prism

Fig. 7.24 gives some examples of prisms.

b (E]
' T

Fig. 7.2¢ (a) Triangular prism
(&) Hexagonal prism ¢y I-shaped prism

{a)

Notice that the base and top faces of a prism are
always the same shape and size. The names of
the prisms come from the shape of their base
~and top faces. The side faces of right prisms are
always rectangles.

The cuboid is a rectangular prism and the
cylinder can be thought of as a special prism.

Exercise Te¢
1 Write down five everyday oljects which are
cylinders.
2 Write down five evervday objects which are
prisms.
3 The solids in Fig. 7.25 each include cylin-
ders. How manv cvlinders are in each selid?

4 How many planes of symmetry, has ea
solid in Fig. 7.25?

5 How many planes of symmetry has
I-shaped prism in Fig. 7.247

6 Draw a skeleton view of a eylinder and
triangular prism.

7 What is the shape of the plane faces of
cylinder?

8 What is the shape of the end faces of a
angular prism? What is the shape of
other faces of a triangular prism?

9 Name the solids which have the nets sho
in Fig. 7.26.

Fig. 7.26

10 If the nets in Fig. 7.26 were folded to make
the solids, how many planes of symmetrs
would each solid have?

11 How many faces, edges and vertices does &
triangular prism have?

12 Sketch three different nets of a triangular
prism.

13 A right prismis such that its top and bottom
faces are equilateral triangles of'side 8 em. It
takes 90cm of wire to make a skeleton
model of the prism. What is the height of
the prism?

14 Fig. 7.27 shows two views of a triangular
prism. How many vertices, faces and edges
can you see in each view? Copy and com-
plete Table 7.2.

i il

Fig. 7.27



7.2
oumber of | number of | number of
vertices seen| facesseen | edges seen

Copy and complete Table 7.3 for the prisms
given in Fig. 7.24. Include faces, edges and
vertices which cannot be seen.

e 7.3

romber of
edges

namber of
] prism

mangular

hexagonal
I-shaped

Cone

A mound
7.28).

of rice is often cone-shaped (Fig.

Fig. 7.28

(g} A cone-shaped mound of ree
(B Oubline of mound. cone

Cones are quite commeon shapes but they are
usually part of bigger objects. Two examples
are shown in Fig. 7.29.

J’T I -r""l-—._
A ‘ﬂ"}
(’a L A\

(@] The roof of a round howse

Fig. 7.29
(b) The sharp end of @ round pencil.

Fig. 7.30 shows how a cone can be cut to give its
net. The figure also shows that the base of 2
cone is circular,

A4

Fig, 730 How to cut a cone fo give ifs net

Pyramid

The names of pyramids come from the shapes
of their base faces (Fig. 7.31).

Y.

Fig, 7.31 |a) Triangular-based fyramid | tetrakedron )
(8) Sguare-based pryramad

(¢} Hexagonal-based pyramid
Noter Tetraliedron means four faces.

A pyramid with an p-sided base will base =
triangular faces meeting at a commeon posnt.

23



l-ulh called the vertex ol the
pyramid. Notice, however, that a pyramid has
other vertices around its base,

Fig. 7.32 gives two nets of a square-based
pyramid. The nets show that a square-hased
pyramid has [our triangular faces.

Fig. 7.3
A right pyramid is one in which the vertex is
above the centre of the base. Fig. 7.33 shows

that a right square-based pyramid has four
planes of symmetry.

fig. 7.33  Planes of symmelry in a right square-
based pryramid

Exercise 7d

1 Write down five everyday objects which are
wholly or partly cone-shaped.

2 Write down five everyday objects which are
wholly or partly pyramid-shaped.

3 The solids in Fig. 7.54 include either cones
or pyramids. How many cones or pyramids
can you see in each solid?

56

1h ik}

Fig. 7.34

4 How many planes of symmetry do the sol
in parts (aj, (c) and (d} of Fig. 7.34 hav

5 Draw a skeleton view of a cone and
sgquare-based pyramid.

6 The faces of a pyramid are all triangu
Whart kind of pyramid is it? Whar 15 ¢
special name for such a pyramid?

7 Fig. 7.35 shows the bottom part of a cos
{compare with Fig. 7.1). How many plan
of symmetry has this solid?

Fip. 7.35

8 Bkewch a pyramid which could have fiv
planes of symmetry.
9 A pvram1d has a total of six triangular fac
How many faces does it have altogether®
What is the shape ol its other face?
10 Name the solids which have the nets shoy

in Fig. 7.36.

fal
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Fig. 7.56
11 1f a pyramid is made [rom the net shown in
Fig. 7.37, which edge will join to
(a) DE, (b) EF (¢} AB. (d) HG?
(¢) Which letters will be at the vertex of
the pyvramid?

Fig: 737
12 Fig. 7.38 shows a tower made from a cube
and a pyramid. If cach edge is 3 em long,

what length of wire will be needed 10 make
a skeleton model of the wower?

Fig. 7.38

13 Fig. 7.39 shows a view of a square-based
pyramid.

Fig. 7.39

How many vertices, faces and edges can
vou see in this view of the pyramid?

14 Copy and complete Table 7.4,

Table. 7.4

number of I

edges

sumber of | mamber-of
faces I

solid vErtices

trigngular
pyramid |

| Sgirare
[ pyramad
[

hesagpnal |

P

triangruliare

prism |

]

solid in

Fiu 758
e | |

15 Assolid has / plane [aces and ¢ vertices, Use
vour results in Tables 7.1, 7.3, 7.4 to write
down an expression in fand ¢ for the num-
ber of edges that the solid has,

Sphere

Nearly every ball is sphere-shaped (Fig. 7.41)),

(et}

Fig. 740 i) A denris ball

(b} Outline of a ball: a sphere

Anv plane cut through the centre of a sphere
will give two parts which are identical 1o cach
other. Half a sphere 15 called a hemisphere

(Fig. 7.41).



6 Name twosolids which have five plane faces
7 I the net shown in Fig. 7.43 is folded
make z cuboid, which edge will join to

(a) AB, (b} CD, (¢} FG, (d) KL?

& o

Frg 741

Exercise Je A ¥

1 Write down five evervday objects each of

which is either a sphere or contains part of . M H

a spherein its shape. '

2 State which shapes make up the solids in
Fig. 7:42..

Fig. 743

Which points will join te
(e) point A, () point D?
8 Name two solids which have no vertices.
9 Sketch four differcnt nets of a square-bas
pyramid.
10 Name the solids which have the following
shapes for all of their faces.
‘a) triangle (b) rectangle (¢} square.

Naming vertices, edges and faces

We use capital letters of the alphabet to na
the vertices of a solid. The left-hand edgein Fig
7.44 is edge AD. The top face is face ABFE.

E
o A
v E
Fig. 7.42
3 How many planes of symmetry do the solids D
in Fig. 7.42 have? G
4 Which of the (ollowing solids will roll
smoothlyv? ;
(a) cube b eone Fu /8% G
(¢c) sphere  {d] square-based pyramid
(e] cuboid () cylinder Exercise 7f
5 A skeleton square-based pyramid is made 1 Fig. 7.43 shows the cuboid ABCDEFGH.
from wire. All its edges are the same length, (a) Faces ABCD and ABGF meet along
I 40 cm of wire is used, find the length of which edge?
the edge of each pyramid. (Make a skerch (b} Faces BCHG and ABGF meet along
of the pyramid. | which edge?
30
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(c) Which edges meet at vertex G?
(d) Which edges meet at vertex E?
(e) Along which edge do faces CDEH and
EFGH meet?
(f} At which vertex do edges AF and FG
) meet?
Fig. 7.46 shows a triangular prism ABCDEF.

A G

Fig. 746 E

Name the vertices or edges where the follow-
ing intersect:

(a} edge AE and edge EF ,

(b) edge CD, edge DE and edge DF
le) edge BF and face ABC

(d) face ACDE and edge DF

(e] face ACDE and face ABC

(f) face BCDF and face ABFE

3 Fig. 7.47 is a skeleton view of a right square-

based pyvramid.

Fig. 7.47

(a) What is the shape of face VDA?

{b) What is the true shape of face ABCD?
{c)] How many edges meet at the vertex V?
Name the vertices or edges where the follow-
ing meet.

(d] edge AB and edge VB

le] edge VB and face AVD

(f) face AVB and face DVC

(g) face ABCD and face DVC

VAC is a plane of symmetry of the pyramid.
(h} Name another plane of symmetry.



Chapter 8

Simplifying algebraic expressions

Coefficients

In arithmetic 3 % 4 is a short way of writing
4 L 4 + 4. Similarly, inalgebra, 3 x aisashon
way of wriling ¢ +a + &, 3 % a is usually
shortened to 3a. Say this as ‘three o',
Ja=3xa=a+a+u
Notice the difference between 34 in arith-
mietic and 32 in algebra. 34 means 3 tens and 4
or 30 + 4. 34 does not mean 3 x 4. In algebra,
3a always means 3 X a.

“Exercise Ba

Write the following in the shortest possible way.
let+a+ta

2 xt+xtx

3p4+p

4 r+r4+r+rtr

S idi+t+t+t+t+e+t
6mt+mt+m+m

T ezt zd+stgtr+rtz+ Itz
8yt

Qcrte+ie4 e+t

10 k+E+E+E44

Exercise 8b (Orzl)

1 What do the bllowing mean in arithmetic?
(a) 3x4 (b)34 (c) 3x6 (d) 36
el 2x9 (f) 29 (g) 3x1 (h)3l
) 77 (j) 98

2 What do the following mean in algebra?
(a) 3a (b} Sx {e) 2y (d} 4n
(e} 3m (f) &d (gl 2f  (h) 10¢
(1) Tr (3} B

32, x + 1, 7 —r, Ty are all examples of alge-
braic expressions. In the expression 3a, the 3
is called the coefficient of . The 3 shows that
threea'shave beenadded together. Forexample,
(a) in 73,7 is the cocfficient of y; seven y's have
been added together;

60

(1)

(b} in x, there is only one x; x is the same

the coefficient of x 15 1.

Noter it 1s usual to write x not Lk,
CoeHicients are not always whole numi

Coefficients can also be fractions. In arith

L % 12 or % are short ways of writing Lofl

12 + 3. In algebra ja nr%are short ways of

ingfofaora-+3.
In the expression 3, the coefficient of £
a

wisw - . @ .
lg = g 50 the coefficient of a in i alsi

example,
¢} in 3x, % is the coefficient ol x;
2a 2g

d1 in—=. # is the cocfficient of 4 | sinee o
4 3 L | 3

(e} in 3 L is the coefficient of 2.

Exercise 8¢ (Oral)
What is the coefficient of x in each of the i
ing?
i3z 2 7x 3 4y
4 Bx 5 15« 6 9x
7 18« B 2:x 9 x
10 10x 11 iy 12 jx
13 ix 14 ix 15 #x
16 2 17 x. 18 2x
10 5
19 3x 20 3x
4 5

Grouping positive and nega
terms

Expressions such as 3z, x, 8x, | 2%, fx are
terms in x. We can add terms in x t



<+ Zx means 3 x's add 2 x%s. This gives 5 x7s
wether, Thus: 3x + 2x = 5x; 5x uses less
e, or is simpler, than 3x + 2x. Thus two
s in x have been simplified to one term
x.

We can also subtract terms. 7y — 4y means
7's take away 4 #'s. This leave 3 »'s. Thus
— 4y = 3y; again, two terms have been sim-
ified to one term.

Exercise Bd (Oral)

Simplify the following.

1 2a+ 3a 2 S5x— 3x 3 4b+ 4b
4 6y — 2y D4 +¢ 6 7z—2z

T p+2p B BE—Tk 9 4q+ bg
Waim—2m 11 rtr 12 3n — 5n
13 3d — 44 14 x + 9x 15 20x — 22

It is possible wo simplify expressions which con-
tain many terms. For example, the expression,
3a — Ba + 5a + 92 — 22 means: add 3a, 5z and
9a together, take away 8q and 2a. This gives 17a
take away 10a. The result is 7a. We can write
this as follows.
3a — 8a + 5a + 9a — 2a

=3a+5a+ 9% —8a—2¢

= 1Ta— 10a

= fa
The first line in this example is important. We
have grouped all the terms witha + sign before
them together, and all the terms witha — sign
before them together. This method is called
grouping positive and negative terms. [t is
usually the best way of simplifying big expres-
sions.

Example 1 -
Stmplify 3m — Bm — 2m 4+ 16m — 4m.

3m—8m — 2m + 16m — 4m
= %m + ltim — Bm — 2m — 4m

= 19m — l4m
= m
Exercise 8e
1 Simplify the following.
(@) 4o+ 3a (b) 56 — 25
(€} Be+r¢ id) 124 — 7d
{e} 1le+ Be (f) 20f— 16f
lg) 5+ 9 (h) 13k — 4

(i) 1Bf + 7 (P 21— 20k

[k} Bm 4 17m (1) 22r — 8n

(m) p + 5p (n) 7g— 7g

lo) 2r—r (p) 12s —24

(q) 22t 4 Bt (r) 21 — 12u

{8 3Jv+4040 U w4 dw 4 4w
(u) Bx + x4+ 3x (v] Dy 4+ 13y 4+ 2y
(Wiz+92+ 2 (x) daz + 5a + a

2 Simplify the following. Set out your work as
in Example 1 above.
(a) 106 + b — 3b

: {B) 3¢ + 5¢ — Be
() | 7d + 4d — Bd

(d) 166+ 12¢ — 13¢
(e} 6F—2f+'3f () 4g—Tg 4+ 10g
(g) 20— 15+ 68 (h) 27— 9 + 9
(i) 11&— 16K+ 9% (i) Bm —3m — 2m
(k) 9n —35n—3n ILIL: 17p—8p —2p
{m) 13¢g —4g — 4¢q (n) 22r — l4r — 8r
fo) Gy +r+ 25+ 44 (pl 3t +6r+t+1¢
gl A+ w4 6w — T
ir] 9o+ 2p+ 30— Br
(8] Bar + 4w — 3w — 2w
ft] 12x + 32— 5x — 2
(u) 3p—5+ 1y —4
(v) Tz—2e+Tc—22
fw) Ha+3a—2a+4a
(x) 46+ 25 — 9b + 8b
(y) 206 —9¢c — ¢+ 2¢
-tz 12d—5d — 34 + 44
3 Simplify the following. Set out your work as
in Example | above.
(a) 22¢ — ¢ — Be — 4¢
(b} 12f = 5f=3f—4f
(c) Gg+ 50— 2g—4g—2g
d) Th+h+ 3k —26— 4k
&) =1y +6—-T71+4
(f] 13k — 5k — Ok + 6k — &
g) dm— 22m + 13m + 10m — 3m
(h} l4n 4+ 2n —6r— 12n 4 7n
(] p—15p—5p— 2+ 25¢
(j) " 2¢—20g + 11¢ + 8¢ + 5¢

Grouping like and unlike

terms

What is the sum of 5 potatoes and 8 potatoes®
13 potatoes. Similarly, in algebra, 59 = 88 =
13p. What is the sum of 3 potatoes and 7
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torches? All that can be said is that there is a
mixture of potatocs and torches: Similarly, m
algebra, it is impossible to simplify 3p + 78 3p
and 8p are like terms. Their sum is 13f. 3
and 7/ are unlike terms. Theirsum is 3p + 71
Notice that:
3 potatoes+8 torches+6 potatoes+3 torches
= § potawes + 13 torches,
Just as real things can be grouped, so, in
algebra, like terms can be grouped:
3p + Bt + 6p + 5t = 3p + 6p + Bt + 5t
=0p 4 13t

Example 2
Simplify Th — 4 — 3+ 11,

Notice that terms in 4 and number terms are
unlike,
Th—d =3+ 1l =Th— 3+ 11 —4
=4k 4+ 7

9
Example 3
Simplify 8x — Gy — 9y — 2x,

Bx— By — Y — =8x— L — 61—
= bx— 15y

Example 4
Simplify 10r — 3r — 8 — 4r.

Notice that there are three terms in r.
Wr—38r—8 —4r=10r—3r— 4 — 8
=1r—7r—8
=3r—8

Exercise 8f
Simplify the following. Set your work out as in
the examples above.

12x+3x+7 2 6x—3x+12
3 x4+ 6x4 8 4 10x —4x+1
54+ x—12 6 Tx—2x—2y
7 oy4 Ted 2y B 3y +9% —x
9 9y + 4x + By 10 15— 2x + 10x
11 l4+x2+x 12 45 —Bx + 1x
13 3¢+ 8y 4+ 3x 14 10x 43— 4«
13 [0x—5+ ix 16 2x + 11y —2x
17 x4+ 2 + G IB 5 — B — 4=
19 69+ 7y + 12z 20 8H-—-D—x
21 14x+ 1443 22 Bx+ 11 —12

f2

23 Ty —3x+ % 24 14— O —
25 g+ 2+ 3+ 10 26 8a—5a+14—-6
27 3x+8c 4+ — Y -

28 11x—2x + 3y + 5y

M d4g —at 25— 4

3 Im+3+2m+1

31 1% + 19 +n— 10

32 12p+3—2p—2

33 2p+ Tt+ 3p+ 3

34 84— 3b—6g + 10k

35 2x—8—3+ 5«

36 20x — 4y —rv— 8z

37 20 L 0x 4 a4+ 3k

38 12n—3p—3p—5p

3/ bc— 10+ i — 1

40 {w—ix—ﬁx-—'.ﬁ

Exercise 8g (Further practice)
Simplify the following where possible.

1 2¢+ 7x 2 6d+d

3 o+ Ba 4 95 + 3b

5 3m 4 G 6 y+D+5
T 44 + 9 + 12k 8 2x + 6y

9 8Bn— Sm 10 144 — bk

11 8¢ 4 5e— Te 12 4¢ — ¢+ 32
13 150 —2 14 194 — 125

15 Sx — l4x + 9x 16 174 — 84 — 34
17 6m — 9m <+ 4m 18 fa + l4e— 21a
19 336 — 276 20 31p — 99
21 28f— 11

4r—9¢ 4+ 15e—T¢

7d + 154 — 9d — 114

Bm — 9w — Sm + 10m

lla — 3n — 61+ Y —3n

dx + 9% — Txr— Gz + He — 3x
3m + Sn+ 4m + bn

Og + 105 — Ja— 4

Bk —3—54+19

x4+ dy—4

Ilx + 9y — 7

15¢ + 26— Ba + 74

5f— 3g— 7f 4+ 9+ 3 — 4y
Tm—9n+6—=5m+ Tt 3
e+ 2 —Tx—4+3x4+6

g — 7o+ 3¢+ BE + 22

G5h 4+ Bk+ 2 — 3k—2h

Gm + Gpn— 1 —bBm+ %

a— M —4a+ 3c+4a+0b

6p — 2g +4r —2p + 35+ 5g
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ise 8h

A carpenter has two planks of wood. One
plank is ¥ cm long, the other plank is 3x em
long. What is the total length of the two
planks?

A shop sells x books at $4 each, » books at
$5 each and » books at $8 each. How many
books are sold? How much money is paid
for the books?

180 prople attend a meeung, There are o

men and n women and the rest are children,
Henwy many children are at the meeting?

A woman carns $135 per week. Each weck
she spends $3x on food and $2x on rent. How
much money is she left with each week?

A man weighs & kg. He gors on a diet and
loses one-tenth of his weight, What is his
weight after going on the diet?

A cooperative farmer has fic sheep and y
goats. She sells 3x goats and Jy sheep. How
matiy animais isshe lelt with?

A man has x matches in a matchbox. On
Moenday he uses one-guarter of them. On
Tuesday he uses 3 more. How many mateti-
s has he used? How many matches has he
left?

8 A girl gets o cents pockel money each
week. She saves her maney for 5 weeks and
buys a present for her mother which costs
7% cents: How much money has she loft?

9 A woman has x eggs in a basket. She sells
one-third of them to another wornan, Two
of the eggs get broken, How many egys are
el in the basker?

10 Table 8.1 shows the numbers of goals for
and against a team during four weeks of 2

maonth:
TbleB.d  for  goals against
Week I | 2
_'WEEkE | _i’.r - 3
Week3 | B = _ |
| Week4 F , '

fa) How many ‘goals for"in the month?
(b} How many ‘goals against” in the month?

Multiplication with algebraic

terms

{a) Just as 5a is short 5 X a, so ab is short for
g X b,

(b) Justasd x5 =3 x 13 = 15

spg X b =b®a=ab

It is usual 1o write the letters in alphabetical
order, but ba would be just as correct as ab.

(¢} Just as 3% is short for 3 x 5, so a' is short
fora » gand ¥isshort fore ¥ » X ox

(d) 4x + 4x + 4 =1

Ixdr =1
and
S+ B 4 B + 5= 1
4 %3 =1k

Thus: 4 = 48 = 4 x 3 = 1

The terms 3, 4 and x can be multiplied in any
arder:
I x =4 %I =3 ¥4 =4rx3
=¢xXaXFI=axxx3%4= 1%
It is usual to write the numbers before the
letters.

Examples 5
Table 8.2
simplify working result
FroaB= P e x3=0x Xy
= fH X x = fw
Fxy=3x2xy=10xy =l
Jaox Gh= T ®a x 3 xh
= 7x3xaxh
= 9] % gb =2lah
fy € dr= h ® oy ¥ d ®ww
=G d¥rxx
= U4 % a2 = Iz
Hx bab= 5 X G ¥ ab
= 3 % ab = Aikah
Bah x Ta= A Xaxhx7xa
=8 x T ®axaxh
= 0 x gl X b = H6ad
y X llap= 3 % 1 X x Xy
=11 Xy Xy
= 11 x pt = ]lxp?




Exercise Bi

Simplify the following.

1 5xa 2 x x4 3 %Xy
4 y xa 5axa 6 | xa
T 2ax3 8 3x2a 9 32 x2
10 2 x 3a I 4xx7 12 5 x Bn
13 2 x »* 14 3" x 4 15 16 x 22°
16 4ab x5 17 7 x5pg 18 9ab x 3
19 6x x x 20y x 8y i1 3x x x
22 phx 2y 23 Bax b 24 mx Tn
25 4ax3a 26 5ax7n 27 3xx l0x
B 9nx4n 29 10gx5p 4a x 5b -
31 4abxTa 32 3bhwllab 33 203 x 9

34 6y x 5y 35 l4pgx p 36 3a x 8ab

Division with algebraic terms

In algebra, letters stand for numbers. just as
fractions can be reduced to their lowest terms
by equal division of the numerator and de-
norminator, so a letter can be divided by the
same letter. For example x + x =1, just as
3=3=1L

Examples 6
Tahle 8.3
simplify working result
e 7x2a 1X%2a =9
¥ T T 1
e xx SxIx
Lol 36y = 3 = 3
il % 1 19
o
tofy doesnotsimplify =3yorZ
oy  does not simplify yorg
5 b
f:rem!il~.'—.:1*=:—-——>¢':“lc
a
_Sx]lxb
N i
=5=b = 5

bry Bxxxy Ixaxl
2y 2xy 1% 1
=3 X =
rxx 1xXx
¥y =
x 1
. 24 x x* X ¥
IxBxax]
Ix1x1 —OX*%
Exercise 8j
Simplify the following.
1 % 2 12212 3 1pf2
32
418 =6 5 Lof 15x Ef
7 $al 32« % 9 1x 35
10 $ x x i1 {ofd 12 x % 3
13 28ab = 4 14 16xy = x 15 30pg -
16 17mn+n 17 22kl =11 18 6Gab -
19 £+~ d 20 ¢ -4 211{
&
n e 23 6x = x 24 2
x ¢
y 22 2 5
x T ox xt
122 18a* 26x*
B B T3 2x
33mn 42y Sdab
3 Sm o 1y G4
72a% 48x% 40pg*
:H Ba 12xy 2 8pq

Order of operations

What is the value of 17 — 5 x 27 Ifwe do
traction first, the value is 24 as follows:
17-5x2={17T—50x2=12 % 2=



If we do multiplication first, the value is 7 as
follows:
17—5%x2=17—(5%2)=17—=10=7

To avoid confusion, remember the following
rules:

fa) Il there are no brackets, do muliiplication
and division before addition and subtraction.
(b) If there are brackets, simplify the terms
nside the brackets first.

These rules are sometimes called rules of
_ e, where ‘precedence’ means ‘order’.
- The rules of precedence show that the value of
17 =5 x 2is 7.

Example 7

Findthevaluegf 16 x 2 -3 + 14 + 7.

6x2-3+ 14+ T7T=32-3 + 2
=34 -3 = 3l

8

Simplify 7 % 3a — (32 + 5a) % 2.
7% 30 - (30 + 5a) %2 =2a-ax?
= 2la—164 = 5a

Exercise Bk
Find the value of the following.

1 1IB=6x2 2 12+ 4+ 2

3 618+ 3 4 4 x5+ 8+ 4
B I8+ 2-3x2 6 7T=x34+27+19
7(5+3+3x5 85 +(3+3) x5
9 4xb6-(7-3)

0 Bx3-17+ 15+ 35

11 28+ 4 + 2 -2 x4

12 6 %2 -2 - 40) + 4

Exercise 81

Simplify the following as far as possible.

I 35 x 2 4 5 2 %0 -3

3 4n + 3 x 10 4 2x 7 -3

B 6+ 2 xbm 6 4ax 3 + 3
713 - x2 8 Zla— 2 x7a
9 3xr + B+ 2 10 n + 120 + 4
115+ 5+ 6 12 7+ & + 5
13 5o + 2la = 7 14 4r - 6+ 3

15 1 —xx 0 16 e x4 - 2 x Ta
17 3o + 4x + 2 1B 4 x 8 + Txx 3
19 bu %5 -3 x 40— 2u

20 24x = b+ x + 1 X b

21 Tx — 3w dx + ex 2

22 o x 2 4+ 5v = 5 - 12

23 Tax 2+ AaxBa-6Gex 9

24 3% By — 4 x 0 —-Te x4
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“Revision exercises and tests

Chapters 1 -8

Revision exercise 1 (Chapters 1, 3)

1

3

66

What is the value of
{a) the5in 233

(¢} the 2in 2403
What is thevalue of
(a) theBin4,62  (b) theBin0238
(¢} thelin3815 (d) thedin 1.057

If today is Wednesday, what day of the
week will it be in (2) 10 days ame, (b) 23
davs time?

In a marathon race, the winner finishes in
2'h 14 min 48 5. The last person finishes in
5 h 6 min 19 s, What is the difference
between their times?

Starting with the number 315,

{a) rearrange its digits to make (i) the
highest possible number, (ii) the lowest
possible number:

(b) subtract the lowest number from the
highest number to give a new three-digit
nwmber,

{c) Take this new three-digit number and
repeat steps {a) and (b).

(d) Repeat (a), (b) and (e} untl vou
notice something happening.

{¢) Will this happen if you start with any
three-digit number?

Express the following as products of their
prime factors,

(a) 18 (b) 26 (c} 45 (d) 7>
Calculate the value of the following.

@ 77m 5 2P x3F(dEx
Find the HCF of 63 and 80.

Find the LOM of 12 and 15.

Find the greatest number which when
divided into 393 and 621 will leave a
remainder of 3 in each case.

(b) the 7in 367
(d) the9in 39377

Rﬂ’?lﬁlﬂn test 1 (Chapters 1, 3)

Revision exercise 2 (Chag

1

The value of the 8in 18 ?H is

A Sunits B 8tens C 8hundreds

D 8 thousands E 8 ten thousands
Today is Monday. In 23 days time it will be
A Sarurday B Sunday C Tuesday
D Wednesday E Thursday

How many minutes is it between 21
minutes past 1 o'clock and 13 minutes past
3 o’clack?

Alll B131 C171 D 191 E 251
The value of 6% is
Al2 B24 C2 D36 EB62

[fM, = {multiples of 8} and

M,; = {multiples of 12}, what is the
smallest element of the set Mg ™ M,?

A2 B4 C24 D4 EB9

(a) Choose any four digits and arrange
them to obtain (i) the largest, (i) the
smallest 4-digit number.

(b) Find (i) the sum of, (i) the di
ference between the largest and smalle
numbers,

(¢) Test whether (i) the sum, (i) t
difference is divisible by 9.

Express the value of the 7 in the num
5397 225 (a) in words, (b) as a comm
fracton.

Express 60 as a product of prime factors.
Find the HCF of 32, 40 and 356.

(a) Find out which of the numbers, 2, 5,

9 will divide into 10 170 exactly. (b) He
state which of the numbers 20, 40, 45,
will also divide into 10 170 exactlhy.

rs 2, 6, 8)

Which of the [ollowihg statements

true?




2

fa) 12 e {2, K6 8;...1

(b) {aibld {fase; el

(c) IfZ = {0}, n(Z) =

{d) {even numbers) & {odd numberst = @
(¢} {12} {23 = {2}

IMa= {x:}': #1, list all the subsets of A

3 Fig. Rl is"a Venn diagram showing the

elements of setsE. A, B,

Fip. Ri

4

10

{a) Find nE).

(b) Find n(A).

{c) Listtheelemenisof A U B.

{d) Listthe elemontsof A M B.

Find the wvalues of the following when
x =

(a) x - | (b) 11 + x

(¢) * + 3 -x (d) fx

Write down the number which is

{#) D morethanm (b} 5lessthanm
{¢) 3 timesm {d] one-fifth of m.
fx = 2 fndthevalue of

{a) Hx (by 3% — 1

€ 17- 5 (d) = -3
Simplify the following.

(#) 62 + Sa (b) 10y + 438
(€} 3n —8Bn '+ Tn (d) 4x x5

(e} 244 + 3 () Salse

Simplify the following.

(a) Brn =54+ 2 (b) 5 -x - G
{c) 3¢ + 4 ~-a + 20

(d) 18 + 6 -4 + 3 x

(&) 3x + 8 %3 —15c+ 5

A boy buys 2 packets each containing x
biscuits. He eats 6 biscuits.
biscuits does he have left?

A trader sells x peneils at 10 cents each, ¢
pens at 20 cents each and 3 rubbers at &

How many

conts each. Hew much money does the
Fesaeler wint altogether?

Revision test 2 (Chapters 2, 6, §)

A4 B 1 i 1] D2 E 13
2.IMY = {3z 126 1 hoahebhniYy = =7 7
Al B A e DA I 20

Wheni = H thesvalue ol 18 = 1 is
Al B A oL 1> I8 F 26
4 The numberwhich s 6 less than wois
Awm—h Bb-—m O H
B Em+ 6
-E,H!{E—lﬂ—ﬂ-i-f:
A — 43 B — C.5
D14 It l
6 P = {1;5:5; 719 and Q = {l;4:% 16}, o
Iist the clemoenis of the se
(ay o Q (=P G

AP N = Jodd numbers greater than 11},
which one of the [DHewing s am e Irmrm ol

'\'J

HIfAC Band B < C, draw u Venn di LT

8

9

1o show the relationship between A, L‘. aned

L1

Simplify the ﬁ:}l!mving’, e

{a), & —da + Ha =

{h]- v — v — By — ’u

Hlmpllh the Tollowing.

(a) 30 x Y% (s} JH ® Han’
(&) Bealb+ 120 () X

H A rrader buys 50 shirts tul ‘*\'L altoget ber.

she sells them all Tor 3 cach. \"':h.il. iy her
profit?

Revision exercise 3 (Chapters 4,5, 7) 4
1 A shell 266 m long is used 1o siore copies
of a-textbook. Each textbeok is 2.8 om
thick. How many books can h: siored on a3

Table R1 is

the shelf?

2 A train is supposed to start from P a0

[1.58 am and to reach C at 149 pmy 15 it
starts + min lace and arrives 18 min late,
how long does the journey take? h [

a timetable of fNights between

Zimbabwe and Mozambique.

67



Table R1

Sat [ Sat

TM202

TM403
737

737

1413
1545

Lw
Ar

Ar
Ev

2115
1945

Maputo

Harare

[se Table R1 to answer questions 3 and 4.

3

10

()
(b)

What is the [ight number from
Maputo to Harare?

What time does the Boeing 737 leave
Harare?

How long is the Boeing 737 on the
ground at Harare?

How long does it take to fy from
Harare to Maputo?

IT the distance between Harare and
Maputo is 900 km, caiculate the
average llying speed of the 737 in
km/h.

Reduce the following to their lowest terms.
(@) % ® £ CF

Simplify the following.
(a) (b)
(c) = iif} {d}
(&) 23+ 51 - 35 (D 433 o+ 112
Express the following percentages as frac-
tions in their lowest terms.

(2) 25% (b) 28% (c) 55% {d) 623 %

In a class } of the students have mathe-
matical instruments. ! of these students
have last their protractors, What fraction
of students in the class have protracters?
How many faces has a triangular prism?
How many of these are rectangular?

All the edges of a triangular-based pyra-

T !
- L

=

onlus Lhita

R s =
LA e —

mid are 10 cm long, A skeleton mudel of

the pyramid is made of wire. What length
of wire is needed?

Revision test 3 (Chapters 4,5, 7)

1

68

5 300 mé expressed in litres is
A 0055 B 053 €53 D5 E 330

.Y

Which one of the following is nof equi-
valent to }?

9 i 15 16 2
'A I B ) C’ 1] D 12 E 42

If 5 is expressed as an improper fraction,

its numerator will be

A8 B2 C13 D3I E 36
Which net in Fig. R2 is the net of a trian-
gular prism?

4 c

&) E

It takes 72 em of wire to make a skeleton
model of a cube. The length of one edge of
the cube is

A fBem B &cm
D 12em E I8em
A motorist travels 108 km in 2 h 15 min. If
she travels al a steady speed, find how far
she goes in | hour.

Simplify the following.

(@) 5L+ 15-33 (b) BfX 12

(c) 62+ 5§

During a l-hour radio programme there
were 1B min of talking; the rest was music.
What percentage of the radio programme
was music?

L 'Bem

9 Fig. RS shows a cuboid ABCDEFGH.
F
A
1
13
H
Fig. B3 &




{(a) Faces ABGF and BCHG meet along
 which edge?

{(b) Which edges meet at the vertex H?

(¢} Edges BG and AB meer at which vertex?

Fig. R4 shows the net of a tnangular based

pyramid.

D Lo 1]

. e

Il the net is folded to make the pyvramid,
(a) which edge will join 10 edge BC?
(b) which point will join to point A?

‘General revision test A (Chapters 1 - §)

1 The value of the 3 in 24,635 is
A 3Jthousandths B 35 hundredihs
C S3tenths D Buniis E 3tens

2 The HCF of 24 and 60 is

A 2 B3 €4 D6 E 12

3 Fig. R5 is a Venn diagram showing the

elements ol the setsE X, Y.

Fig. R5

Kk ¥ =

A {a;d} B {b:c} C {&h

D {a:b;e:d} E {aledie:l}
4 The I.L'Wrﬁbl. cnrnmnn denominator of

57 6 ,H.Tld

A 13 B EDC M B ad E 800

5 4 pages of a 1&paqe newspaper are

missing. The percentage missing is

A}y B4 C I6 D 25 E 75
6 1%% + % =
A4y B% C9 D 120 E l&

7

Ifx
A G

= 3, thevalue of 7x — 2x1s

B3, Cl3 D2 EB538

8 Which one ol the following statemenis

about a cylinderis Malse?

A Aolinder has two vertices,

B A ovlinder has two pline faces.

C  Acgdinder has two curved cdges.

D Acglinder has one curved face.

E  The net of a cvlinder contains a rec-

tangie.

Table R2
Mafekeng D 1400
Gaborone A lgr}‘?
D 1535
Francistown A UE13
D 0733
Pl ; A 0055
G D 1003
BUIHWE{FU A 1245

Table R2 is a railway timetable for the journey
o Mafekeng to Bulawayo, Use 1 to answer
questians 8, 10, 11,

9

10

11

12
13

Which of the five towrs is the train nearest

toat midnight?

AMafekeng B Gaborone € Francistown

D} Plumiree E Bulawayo

How long does the train take to travel from

Gaborone to Plumires?

Aok B 10Ok10min € Nh20min

D 4h E 14h10nmin

(a}) How long does it take to travel from
Mafekeng tb Bulawayo?

(hy If it i 880 km from Malekeng 1o
Bulwwavo, what is the average speed
af the train correct to | <22

Find the sum af 600 mé, 900 mfand 60 mé

Give vour answer in litres.

IfE€={1:2:3;....9LA = {2:4:6;8} and
B = 13;4: 56k
{a) Listthe elementsof A w B,

list theelements of Ay B,
draw a Venn diagram showing the ele-
ments of & Aand B,

(b)
{e]
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14

15

16

17

Si_mpii[}r the following.
(@) lg T % (b) 53 - 4
() 33 x 1 () 37 = 23

A woman gives 'T of a cake to her son, | to
her daughter and | to her husband. What
fraction is left for hersell?

One-sixth of a stick is cut off and then
three-tenths of the temaining picce i
thrown away, What fraction of the original
stick remains’

A student walks for %_'t min and runs for Hl
min. What percentage of the journey time
is spent running?

18 Ifx = 2, find the value of
fay T==& (b} 2x = 3
ey 3w (d) 4+ — 2

19 T buy 7 metres of cloth at $u ‘per melre

How mitch change will Tget from $a0?

20 Express the following times in terms of the
24-hour clock.
(a) G23am () 643 pm

fe) diob pm ()

L0 o midnight



apter 9

Ve use the word angle for amount of turn. For
ample, Fig. 9.1 shows how the hands of a
pck move between 9 o'clock and 1) o'clock.

O etoik halFpust 9

i 7.1

(usirtes Faed 10 e lck

Both hands turn, In one hour the amount
that cach hane tarns s different.

The minute hand makes one complete turn,
one revolution (Fig. 9.2). The angle turned
| revolution.

e 0.2

The hour hand turns lh.rnugh ;of a revolution
{Fig, 9.3). The angle turned =1 - revolution.

ngles (1) Measurement

This example shows that just as we can
measure length, so we can measure angle. To
avoid Tractions, one revolution is divided into
360) equal parts. Each part is called a degree.
We nse the symbol ® for degree.
| rcwllutitm = 560 degrees ar 360°
ln )

= 55 revolution

Angles between lines

Tig. 9.4 shows two lines OA and OB. The lines:
meet it the point O

) A
Fig. 5.4

The angle berween the two lines is the
amount that one line must turm so that it
points the same way as the other line (Fig, 9.5).

B B
i} Ly (8] A,

Fig. 9.5

! el
What is the angle between the hour hand and the
minute hand of a clock al | o'clock?

The angle between the hands is the amount
that one hand must turn to reach the position
of the other (Fig, 9.6). Than‘. 15—,5(1!' a revolution.
Angle between hands =0 f a revolution

= of 360° = 30

71



2 Find the angles between the hour hand and
the minute hand of a clock at the following
times. Give your answers both in revolutions
and in degrees. '

T s {a) 2oclock (b) 3o'dock (c) +o'clock

Fig. 9.6 (d) Ho'clock (¢) Go'cdock (f) 7o'clock

’ (g) 9o'clock (h) 100'clock (i) 11o'clock

Natice, in the above example, that the size of 3 Where does the hour hand of a clock point at

the angle does not depend on the size of the y past 22

hands. At | o’clock the angle between the hour Whatis 1 of 30°?

hand and the minute hand is 30° whether on 4 What is the angle between the hour hand
watch or on a clock (Fig. 9.7). and the minute hand of a clock at £ past 27

4 Find the angles between the hour hand and
the minute hand of a clock at the following
times. Give your answers in degrees.

fa) | past3 (b) § past 1D
() J past (d) _',_ past 12
(¢) § past3 (f)  pasth
5 Where does the hour hand of & clock paint at
Fip. 9.7 ! past2?
'hiat is L :
Again, notice rom Fig. 9.8 that 330° would also i fs 4 of 307
be a correct answer Lo Example 1. The minute What is § of 307
hand would turn through 330° if it went the What is the angle between the hour hand
other way round: 330° + 30° = 3607 and the minute hand of a clock at i past 27
e 6 Find the angles between the hour hand and
Ve the minute hand of a clock at the following
- ™ times, Give your answers in degrees.
[I | () } pastll (b) ; past9 (c) 1109
'y i .
Nz o 87 (d) Lpast12 () }to5 () }past3
Fip 4, :
.94 Naming angles
Fseicise0i When lines OA and OB meet at the point O

(Fig. 9.9}, we say that angle AOB or angle BOA

1 Comtand s e Tabsle G :
1. Coppend oapploteuble 2] is the angle between them. ADB is short [or

angle AOB. Notice that O, the middle letter, 1

Table3) the vertex of the angle, The lines OA and OB
= 1 s s Soriph are the arms ol the angle,
B
o 360° ;
2 a0°
1080° " - Fig.99 " "

1o |l I If OA is lixed and OB can turn, we g
' '. 180° || 1k angles of different sizes. Some of these ha
L = St special names.




 Fig. 9.10, AOB is less than 90°,
B is an acute angle. 0

B
4] A B
0 4
3.0
Fig. 9.11, AOB = 90°,
B is a right angle or gquarter turn.
Fig. 9.14 B

B

The right angle is especially important.
There are many examples where lines meet al
right angles. A right angle is often shown on a
diagram by drawing a small square at the vertex
ol the angle (Fig. 9.15).

oD :

Fig. 9.11

InFig.9.12, ADBisgreater than 90° but less than

180°,
AOB is an obtuse angle. B!
5 Fig. 9.15
Measuring angles
o A We use a protractor to measure the number of

degrees in an angle. There are many kinds of

Fig. 0.12 protractor; two are shown in Fig, 9.16.

In Fis. 913, f’!:ﬁﬂ = 1B0° = 2 right angles, %m\]l:'iyilllvﬂ:luljll|[||”JI|I||:I||'IJ’|P'IIF,5??

AOBisa straight angle or half turn. \@}"

0

Fig. 9.13

In both diagrams in Fig. 9.14,
AﬁB is less than 360" but greater than 1807,
AOB is a reflex angle.




ity
\ i FT e

B0 o sy S Ty
8 P b T o
@ e E S el Ty
;3“:\. o LEA A
e o %
e a" ¥ o '.:;_
TR 2> =
= r'"-r'--
.:‘3,;? ”’}fé' =
——— P ===
£ | 28T =
8o go—
= ‘mo e =
— S - =
. 2 I 3
. \ B
O i E=1
= {.-r'.' Y .éh"-' =
= i 5 %
Z v o T 3
A a i 3
= il i =
W e, S (&)
% s C 0 oy 2 e TN
» e B2 e o 09z T N
g Fengy PLE pge o :
i ) oy I{gl-.'.'-k\v““ I 5. 917
= [ b it
ity
. : .. Example 2
Fig. 9.16 (h) Circular protractor

Measure the size of the obtuse angle POQ in Fig.
9.18. Caleulate the size of refléx angle POQ).

To measure an angle: :

ta) Place the protractor over the angle so that 4
its centre is exactly over the vertex of the angle,

(), and the base line is exactly along one arm of

tlie angle.

(b Count the degrees from the base line to the  Fig, 9.18
other arm of the angle. Maost protractors have:

two rows of numbers. This i3 because you can

rither measure the angle clockwise (as in Fig.

9.17(b}} or anticlockwise (as in Fig. 9.17(a)} “
This can be confusing. In this case the reading
is either 527 or 128°. However, since the angle
is acute, the correct measurement must be 527,

Place the protractor on the angle with its cen
onQanditsbaselineon OPasshowninFig.9.19

h:\:f..-' ,,P \\
b A\
* :.,IIE, t':g g 5
_L"?-'i?:': b b 1"
Fo o) Y- T
= EE1
e s
. obtuse POQ = 125° (by measurement)
{a)

reftex POQ = 360° — 125° = 235°



cise 9b (Oral)

in Fig. 9.20,

fa) name all the acute angles (5 of them),
(b} name all the obtuse angles (3 of them),
ic) name all the reflex angles (8 of them).

A L0

. 9.20

&t

In Fig. 9.21, 12 angles have been marked
using small letters of the alphaber. State
whether each is an acute, right, obtuse,
straight or reflex angle.

I Pk |y T
e i Ijn E#' 5_,(: !* i n
e \EE_“F_M 9%
2
:
k ¥:
f 3 ‘o
2o fe 2
25 &
L
a - - L o
Read the sizes of the angles in Fig. 9.22.
(2 T
7 4 ¥ (f 3 !
ey | I s T ] . .
P N e Ty, 4
; A2 & T
% 5 s
% 5 =
. 3 5




Fig. 9.22

Exercise 9¢

You will need a protractor, a ruler and a sheet
of thin white paper. Place the sheet of paper
over angles 1-10 in Fig. 9.23. Trace the angles
.on to the paper. Measure each angle (maj:c the
arms of the angles longer if necessary).

v
//A

Constructing angles

Example 3
Draw an angle of 47°.

Draw a line and mark a point O on 1t (3
§.24). Place a protractorso that its centre is
O and its base line is exactly over the line
ready drawn. Count round until 477 is reac
Make a mark on the paper opposite 477
9.25). Remove the protractor. Join the ma
O witha ruler (Fig-9.28).

#]

Fig. 9.24

Fig. 9.26

Exercise 9d
1 Use a protractor to construct angles of
(a) 40° (b) 65° (e} 74°
(d} 130° (e) 105° (f) 148
2 Ua: a protractor lo construct reflex ang
(a) 300° (b) 285° (c) 215° (d

{Hint: Subtract the given angles from
get acute or obtuse angles. |

3 Construct a copy of Fig. 9.27 suck
ACD=68". Measure BCD. What d
notice?



.9.27

Makea copy of Fig. 9.28 such that EFG = 90°
and EFH = 25°. Measure HFG. What do you
notice?

[

i F
Fig. 9.28

5 In Fig. 9.29 WOX and YOZ are straight
lines. Make a copy of the diagram such that
ZOX = 53. Measure ZOW, WOY and YOX.
What do you notice?

w z
o
Y X
Fig. 9.29

6 Draw any large triangle. Measure its three
angles. Find the sum of the three angles of the
triangle. What do you notice?

Exercise e

1 Say whether each of the following angles is
acute, cbruse or reflex.
(a) 03° (b) 175° (c) 86°
(d) 191° (e} 347° if) 28"
(g) 79° (h) 112° i) 63°
(1) 1a6° (k) 211° {1y 1&7°
{m) 183° {n) 72° (o) 98°

2 Estimate the sizes of the angles in Fig. 9.30 to
the nearest 10°.

=,/
\»\7/3\

Fig. 8.50

3 Use the method of Exercise 9c to trace the
angles in question 2 on to a piece of paper.
Measure each angle. How good were your
cstimates?

4 Without using a protractor, try to draw angles of
the following sizes.

(a) 90° (b) 45°
(d) 100° (e} 120°

5 Measure the angles you drew in question 4.
How accurate were your drawings?

6 Draw any four-sided shape. A shape with four
sides is called a quadrilateral. Measure the
four angles of the quadrilateral vou have
drawn. Find the sum of the four angles. What
do you notice?

(¢) 80°

7 Draw a triangle such that two of its sides are

10 em long, The third side can be any length:
Measure the three angles of the triangle.
What do you notice? Find the sum of the
three angles. What de you notice?

8 Draw a triangle such that one of its angles is
obtuse. Measure the three angles of the tri-
angle. Find their sum. What do you notice?



Chapter 10

Decimal fractions and percentages

We have seen in Chapter | that the place-value
system can be extended to include decimal
fractinns. In Chapter 4 the SI system makes use
of this, For example 3,54 kg means 3kg + kg
+1iskg or Skg+ kg When using
measuring instruments, such as a ruler, decimal
fractions are used to give intermediate values.

Exercise 10a (Oral)

Each part of Fig. 10.] shows a scale and an
arrow. The reading opposite each arrow is a
decimal number. Find the reading in cach case,
esumating where necessary.

Just as we add, subtract, multiply

whole numbers and [ractions, we can
same with decimal numbers and deci
fions.

Addition and subtraction

Be very careful to set your work out
Umnits must be under units, decimal

under decimal commas, ... and so on
ample, 24,8 + 6,5 15 set out as
24,8 24.8
+ 65 " 65

After you have set out your waork co
and subtract in the same way as y
whole numbers, but remember to w
the decimal comma when you come &

Exercise 10b
Questions 1-5 each contain ten s
Give yourself 10 minutes to do guest
2. Correct your work. If vou make
mistakes, go on to question 6. If you
than 4 mistakes, do questions 3, 4, 5.
1 [5mmn)

(a) 0,2 + 0,6 (b)

(c) 1,3+08 (d)

(e} 2,7+ 328 (f)

(g) 1586 (h)
+5.15

(i) 4,23 + 0,78 + 7,52
(j) 59,25 — 49,17

2 (3 min)
(a) 0,3 + 0.5 (b)
(¢) 1.9+08 (d} 3— 1.6



() 5,4 + 2.7 (F) 0.47 —0.25
{

g/ 6,33 (hy 7,1
+ 4,07 - 3,7
(i) B4+75+31,9 (j) 2508— 1413
3 (Jmn)
{a) 0,1 +0,8 (b) 0,4 —0,1
(e) 06+ 1,7 (d) 2—1.7
(e) 6,1 + 1,9 (f) 0,53 — 0,55
(g) 12,62 (h) 8,2
+ 13,59 —57
fi] 3,67 + 2,74 4+54 -+ 0,23
{(j) 18,33-16,35
4 (5 mun) _
(a) 0,3+02 (b) 0,8 — 0,6
(e) 05409 (d) 3—40,3
(€] 3,5 +456 () 7.5—25
(g) 1345 (h) 0,85
+?;55 —_ nﬁEE

(i) 4,5+ 0,76 + 6,4 + 1,06
(j) 24,11 — 14,07

5 [Smn)
(a) 0,4+ 04 (b) 0,3—0,2
(c) 1.6 + 0,4 d) 2—1.8
(e} 7,5+ 1,7 (f) 9.3 -6,2
(g} 882 (h) 0,53
+ 4,09 — 0,26

(i) 69,3 + 6,93 + 0,693
. (j) 40,5 — 4,05

6 Find thesum of (a) §1,62. 32,52 and $3,42,
(b} $1,12, 64c and 96c.

7 Find the difference between (2) 28,95 m and
| 7,28 m, (b) 3,062 kg and 855 g.

8 A ball of string is 13,5m long when new.
Lengths of 2,3 m, 2,37 m and 95 cm are cut
off. What length of string 15 cut off alto-
gether? How much string is left? (Give both
answers in metres.)

9 A recipe for bread says, "Mix 30 g of yeast,
15 g of sugar and 15 g of salt. Add the mix-
ture to | kg of Aour. Add water and s, A
woman followed the recipe and the total
mass of the mixture was 1,65 kg, What mass
of water did she add?

10 Find the difference between 9,28 and the
sum of 2,31 and 3,92.

Multiplication and division by
powers of 10

Table 10.1 shows what happens when 3,07 is
multiplied by increasing powers of 10.

Table 10.1

3,07 = = 3,07
307x  10=307x 1= 30,7
3,07 = 100 = 3,07 x 1i* = 307,
3,07 x. 1000 = 507 x 1*F= 3070,

3,07 = 10000 = 3,07 = 104 = 30700,

Note that when multiplying by powers of 1
{a) As the power of 10 increases, it is as if the
decimal comma stays where it is and the digits
in the number move to the lelt.
{b) The digits move as many places to the left
as the power of 10 {or as the number of zeros in
the multiplier).
(¢} As each place to the right of the digitz be-
comes empty we fill it with a zero to act as a
place holder,
id} If the fraction to the right of the decimal
comma becomes zero there is no need to write
anvthing after the comima,

Similarly, Table 10.2 shows what happens
when 3,07 is divided by increasing powers of 10.

Table 10.2

307 = | = 3.07
3,07+ 10 =307 + 10* = 0,307
3.07 = 100 = 3,07 = 10® = 0,0307
3.07 = 1000 = 3,07 = 10° = 0,00307

3,07 = 10000 = 3,07 = 10¢ = 0,000 307

Notice that when dividing by powers of 10:
{a) As the power of 10 increases, it is as if the
decimal comma stays where it is and the digits
in the number move to the right.

(b) Thedigits move as many places to the righs
a5 the power of 10 (or as the number of zeros
the divider).

lc) As each place to the left of the digits be-
comes empty we fill it witha zero to act as 2
place holder.

(d} If the number to the lefi of the decsmal
comma hecomes zeTo we write zero there,

9



ie I

Write the following ax decimal numbers.

(a) 0,036 x 10000
(e} 120 = 100000

(6) i
(d) 0,00045 x 100

(a) 0,036 x 10000 = 0,036 x 10% = 360
(b) 1% =23 + 1000 = 23 = 10° = 0,023
(c) 120 = 100000 = 120 = 10° = 0,001 20

= 0,001 2

It is not necessary to write zeres to the right of
a decimal fracton. For example, 0,200000 is

just the same as 0,2.

{(d} 0,000 45 x 100 = 0,000 45 x 10% = 0,045

Exercise 10¢c {Oral)

Give the following as decimal numbers.

12,67 x 10O 2 455 x 10,000
3 8,03 x 1000 4 5,6+ 1000
5 8,11 =10 6 7,04 = 100

7 0,027 x 10000 8 0,36 x 100

9 0,0085 x 1000 10 1%

11 5 12 8

13 0,05 x 1,000 14 650 x 100
15 90 x 100,000 16 4,37 x 10°
17 24,5 % I8 18 0,207 x 10¢
19 4502 = 102 20 20,05 = 107
21 0,0036 = 108 22 5140 = 100000
23 60 = 100 24 300 = 10000
25 0,00026 x 100 26 0,07 x 10

27 0,00008 x 1000 2B 7o

29 o 30 1e

31 Express $6,20 in cents.

32 Express 344c in dollars.

33 Express 2,41 min cm.

34 Express 592 cm in metres.

35 Express 8,24 tonnesin (a) kg, (b) g.
36 Express920kg in (a) tonnes, (b) g.
37 Express 420gin (a) kg, (b} tonnes.
3B Express 504 méin (a) £ (b) ki

39 Express 20.9min (a) mm, (b} km.
40 Express 7050 hitres in {a) k£, (b) mi

Changing fractions to decimals

To express a [raction as a decimal, make an
equivalent fraction with a denominatoer which
is a power of 10.

80

Example 2
Express } as a decimal.

E 3 = 1000 30m_3mﬂ+ﬂ

8 8x1000 8000 8000=8 |

It is usually quicker to divide the nu
the fraction by its denominator, taking
write down the decimal comma as it

2 = 3,000 + 8 = 0,375

2 gives an exact decimal fraction, 0,375.

it is 2 terminating decimal.

Exercise 10d

Express the following as terminating decss
13 21} 3% 43
5% 6% T= 83
94 10 & 11E 125

13 & 14 # 15 i i6 1§
17 33 18 9§ 19 44 2 £

Example 3

Express T as a decimal.

_'[z?‘mn+g ﬂ.???..,

? 9]7,000 ...
=0,777 ... ...

1 is a never ending decimal fraction: 0,777 ...

The digit 7 is repeated as often as we like.

say it is a recurring decimal. We say this &

‘zero comma seven recurring’ and writeitas 0,7,
Many fractions give rise to recurring deci-

mals. For example:

i=(363636... =0,36

0,714285714285 ... = 0,714285

i ;G,IEEEE-E =0,16
Exercise 10e
Express the following as recurring decimals.
13 23 3% 41
5% 53 74 83

9 & 10 4



g decimals to fractions

decimal fraction can be expressed as a
tion with a denominator which is a power
10. For example, 0,3=3 053¢=7,
7 = 5. and soon.

ple 4
ress (0,376 a5 a_fraction in its lowest terms.

376 376 =8 47

0.376= 500 = To00 =8 125

cise 10f

ixpress the [ollowing as fractions in their lowest
5.

1048

2 0.75 302
4 ()45 5 0.44 6 0,54
7 0,36 8 0.66 9 0,84
0,102 11 0,105 12 0,375
13 (.725 14 0,623 15 0,624
Multiplication of decimals
Example 5
Find the product of 38.6 and 1,64,
386 1G4 586 % 164
EE ! i == — e — e
62 164 =0 % Tog 1 000
Use long multiplication to find the numerator:

386
X |64

| 544
23 160
38 600

63 304

38,6 % 1,64 =

63304
1 000
The method in Example 5 can be made shorter
as [ollows:

fa) Multiply the given numbers without
decimal commas.

= 63,304

(b} Count the digits after the decimal commas
in the numbers being multplied.

{c) Place the decimal comma so that the prod-
uct has the same number ol digits after the
COMmma.

le 6
0,25 x 0,009

25 x9=1225
There are five digits after the decimal commas
in the given numbers.

So, 0,25 = 0,009 =0,00225

Exercise 10g (Oral)
Find the following products.
107x8 202x4
302x6 403x89
508=x5 69 x04
7 1 =07 8 7x06
95 %06 10 8 x 0,3
11 0.6 x 0,3 12 04 = (0,7
13 0,1 x 0,6 14 0,3 x 0.4
15 03 » 0,3 16 0,09 x 0.2
17 0,7 = 0,06 18 0,04 x 0,08
19 0,5 x 0,006 20 0,003 » 0,05
Exercise 10h

Questions 1-5 each contain five items. Give
yourself 10 minutes to do questions 1 and 2.
Correct your work. If you make less than 4
mistakes, go on to question 6. 1f you make more
than 3 mistakes, do questions 3; 4, 3.
1 (5 min)

fa) 0,6 x 1,8

(e) (0,05)*

(e) 6,83 x 0,62

(b} 1,93 x 0,3
(d) 0,64 x 2,5

2 (B min)
[a) Bx 0,i5 (b) 27,9 x 0,5
(e} (0,2)2 (d] 6,8 x 3,1
[e) 7,3 = 0,144

3 (5 mm)
fa) 04 x 1.4 {b) 510 x 0,002
{e) (0.8)* (d) 5,4 = 0,052
(e} 2,71 x 0,25

4 (5 min)
fa) 5 x 0,6 (b} 0,17 x 3
(c) (0,004)* (d) 410 x 0,0023
(e} 0,87 x 0,306

a1



5 (hmin)

(a) 3 x 0,9 (b) 1,3 x0,7
(e) (0,3)2 (d) 0,77 % 0,15
(e) 3,42 x 9,9

6 Whatis 0,25 of 6,362

7 Find the product of 2,03 and 0,055.

8 A rcam of paper contains 480 sheets. Each
sheet 180,014 em thick. Find the thickness of
the ream of paper.

9 A dress needs 3,5 m of doth. If cloth costs
$3.80 per metre, how much will it cost o
buy enough cloth lor a dress?

10 | metre of string has a mass of 2,3 2. What
is the mass of 112,8 metres of this string?
Give your answer, (a) in g, (b) in ke,

Division of decimals

IT the divisor is & whole number, divide in the:

usual way. Be careful to include the decimal
comma in the correct place,

Example 7
10,71 = 63
0,17
'53]15,?1
6,3
1,41
4,41
10,71 =63 =0,17
If the divisor contains a decimal fraction, make

an equivalent division such that the divisor s a
whaole number.

Example 8
13,05 =29
15,05 13,05 x 10 _ 13,05
29  29%x10 29
13,05 =29= 1305 =29
4,5
997130.5
116
14,5
14,5

13,05 = 2,9 = 1305 +29=45
82

1305 =29 =

The method in Example 8 can be made shortes
as follows. -
(a) Count how many places to the nght the
digits in the divisor must move td make the
divisor a whole number,
{b) Move the digits of both numbers to the righs
by this number of places.
(¢} Divide as before.

Example 9
4.2 = 0,006

4,2 = 0,006 = 4200+ 6 = 700

Example 10
1,938 = 0,34
1,938 + 0,34 = 193,8 = 34
3,7
345193,8
170
23,8
23,8

1,038 = 034 = 1938+ 34 =57

Exercise 10i (Oral)

Find the value of the following divisions.
118=6 218=6
30,18=6 4 18«06
5 18 = 0,06 6 1.8--06
7 180 = 0,6 8 0,18 - 0,06
9 1800 = 0,06 10 0,018 =06

11 7 12 3

13 2 14 &

15 &= 16 1

17 % 18

19 w2t 20 4

Exercise 104

Questions 1-5 each contain five items.
yoursell 10 minutes to do questions | and
Correct your work. If you make less thas
mistakes go on to question 6. If you make
than 3 mistakes, do guestions, 3, 4, 5.

1 (5 mm) -
(a) % (b} &
(c) 0,042 =006 (d) 5w

fe) 12,24 =36



2 (Smin)
o) ¥ ®
(¢) 0,012 + 04 (d) 32

(e) 3,172 + 0.52
3 (5 min)
(a) 2 ®) i

(c) 028 + 0,007 (d) o8
(e) 805+ 23

4 (3 min)
() 4 (b) 48
(€) 48« 0,08  (d) &I
(e) 6,44 + 0,028

5 (5min)
(@) % (b)
(c) 36+ 008  (d) %2
(e) 351 + 045

6 If 35 » 67 = 2 343, what is the value of
2345 = 6,77

7 The mass of 6 equal books is 2,82 kg
€alculate the mass of 1 book {a) in kg, (b)
ing.

- B A pile of boards is 36 cm high. Each board
is 0,8 ¢m thick. How many boards are in
the pile?

9 6.3 metres of wire costs $3,51. What is the
cost of 1 metre.of wire?

10 A test car travels 98,6 km on 7,25 litres of
petrol. How many km does it travel on
L litre of petrol?

Decimals and percentages

Remember that 17% means . Thus 17% is
the same as (1,17,
17% =45 = 017
This shows that to change a percentage 1o a
~decimal fraction, divide the percentage by 100.
For example,
6% = 16 + 100 = 0,16

To change a decimal fraction to a percentage,
-multiply by 100. For example,

0,732 = (0,732 x 100)% = 73.2%

Notice also,

3= 0,333... =03
§= 33333 0% =333%=334%
Exercise 10k (Oral)

1 Express the following percentages as deci-
mals,

(a) 3% (b) 50% (c) 25%
(d) 40% (¢) 70% (0 4%
(g) 15% (h) 12% (i) 80%
0 75% (k) 24% () 35%
(m) 64% (n) 60% (o) 45%

2 Express the following decimals as percent-
ages.

(@) 025 (b) 0,85 (©) 0,36

(d) 081 {e) 0,08 (h 0,125

(g) 0,308 (k) 0,7 (i) 0,07

G) 06 (k) 0,5 () 0,022

(m) 0,005  (n) 0.8 (o) 0,13
Exercise 101

1 Find the value of the following.
(a) 242 + 6,78
(b) 353kg + 7.84kg
(c) $5,28 + $6,74
(d) 61,7 + 4,05 + 18,86
(e) $3+ + $3,75 + 86¢c
() 22kg — 035 kg
(g) 67em — 28] mm
{h) $852,12 — §78,90

(i) 504 - 504 () $24 - $10,14
(k) 05 x7 () (0.4)°

(m) 0,08 x 0,7 (n) 12,4 x 0.8
(o) 2180738 (p) 0,1 + 8

(Q) 0,03+ 04 (1) 434+ 07
(s) 00927 + 0,03 (1) 89,6 + 035

2 Find the value of the following. Give your
answers both in decimals and in fractions
where possible.

(a) 1+ 034 (b) 06 -1

(c) 58 + 23 (d) 45 - 1.06

(¢) 3 of 048 () 3of2,8

(g) 54 x 2 (h) 3,14 x (1)
(i) 1§+ 045 () 2,88 + 31
(k) 14 + 56 07+ 5}
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3 A student spends 37,5% of her money on
food, 28.75% of her money on rent and
15% of her money on books. What percent-
age of her money 15 left 1o spend on other
things?

4 What percentage of 10 km is 2,5 km?

5 What is 30% of $1,907 A trader bought
some caps lor $1,90 cach. He sold them at
a profit of 30%. What was the selling price
of acap?

7

10

If 1504 + 4.7 = 0,32, what is the ¥
ol 320 x 047 o

A man bought a second-hand car
$8400. He sold it at a loss of 17,5%.
was the selling price of the car?
Express 8,705 m n (a) mm, {b) kn.
12,5 ¢ of medicine costs $10.75. W
the cost of 1 g of medicine?
A woman works 46,5 hours and is
$2,40 per hour. What is her total pay?



Chapter 11

Additio a

The number line

A number line is a picture of the natural num-
bers. Fig. 11.1 shows a number line. It starts at

0 (zero) and inecreases in equal steps to the
right.

Fig. 11.1

The number line ean be used 1o show addition
and subtraction,

Example 1
Ulse the number line to complete 1 + 4 =
Fig. 11.2 shows the addition.

fr.\.'i‘.l?
Fig 11.2
Follow the arrows. Start at 1.

the right. Finish at 5.
Il +4=25

Move 4 places 1o

2
Use the number line to complete 6 - 2 =

Fig. 11.3 shows the subtraction.

I : I M R
L 2 3 1I b b
FINIsd| 9 Tﬂ'm'r

Directed numbers (1)
subtraction

Follow the arrows. Start at 6. Move 2 places to
the lft. Finish ar 4.
6 -2 =4

Exercise 11a
1 Sketch a number line as given in Fig. 11.4.

5 1 & 3 4 L T L°
] ¢ 3 4 ] b !
Fip. 11.4

2 Use your number line to complete the
following additions.

(@) 1 +5 = (b) 2 + 4 =
() 4 +2 = (d) 3+ 1 =
(&) ¢ +3 = M 2+5=

3 Use your number line to complete the
following pattern.
- 2
-3
- 4
-3
-6
5-7
5-8 .
4 Were you able to complete the last three
rows of the pattern in question 32 (If not,
read the next section carefully.)

hln nonoLn

L A T

Positive and negative numbers

Fig. 11.5 shows the subtraction 5 — 6 on the

number line.
e e
! | | [ | | I ] ]

i 2 3 + 3 i i

T!'il'\ﬂ'r

l FlxesH

Fig. 1.5



In Fig. 11.5, the finishing peint is | unit to
the leff of ). We could say,
i—6 = 1L
ie.5 — 6 = I unittothelelt of 0 Similarly,
di=1 =95
5-48=3L

In practice, we say that numbers to the left
of 0 are megative numbers and numbers Lo
the right of () are positive numbers. There are
many different symbols for positive and nega-
trve nutnbers, For example, Fﬂfiﬁ\"ﬂ' five can
be written + 3, (+ 3), 7 3 or 3 and negative
three can be written =5 (=3), ~3, 5. Fig. 11.6
shows how positive and negative numbers are
written on the number line.

Fig. 11.6

The number line extends in two directions
from 0: to the right for positive numbers, to the
left for negative numbers.

Exercise 11b (Oral)
1 Fig, 11.7 is a picture of a football team.

Bob Res Sam Hen Tam
MNda Obed Simba Chipe  Zengo Amos
g2, 5. o
g\ﬂ | f','l 7 n ( “H— . ﬁ.ﬁi-f’ﬁ

Mﬁﬁﬁ*ﬁ* il L..’."_“"”'" ik “NLL IS *’ﬁb
Fig 11.7

The captain, Sam, sits in the middle.

Ben is 2 places 1o the right of Sam, We can

say his pﬂsition s+ 2,

Nda is 5 places to the left of Sam. We can say

his position 15 (— ).

(i) Use this method to give the position of
(a) Zenzo, {b) Rex.
{v) Simba, (el) Ames.

(if) Name the plaver in position
(a) (+4), (b) (=4)
fd) L) fe) U

2 A line is marked off in metres as shown in
Fig. 11.8
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(€) (=3),

Fig. 11.8

A girl moves to the right and left along the
line. Find her final pesition il she starts at
and moves as follows.

fa) 2 m tothe right

{b) 3 m to the left

(¢) 3 m tothe right, then | m 1o the right

(d) 5m tothe right, then 2 m to the left

(e) 4 m tothe right, then 7 m to the left

(f) 2 m tothe left, then 2 m to the left

(g) 3mtothe left,thendmto the right

(h) 3 m to the left, then 8 m to the right

(i) 3 m tothe right, then 3 m to the Jeft

(j) 2 mtothe left, then 5 m to the right

Positive and negative numbers in daily
life

Consider the following examples.
Example 3

Fig. 11.9 shows a man climbing a tree and a
man digging a well.

Fig. 11.9

The climber is 5 m above ground level.

The digger is 3 m below ground level.

We can say that their distances from grou
level are +5 m and =3 m. Positive distances
above ground level. Negative distances :
below ground level.




Example 4
Fig. 11.10 shows the readings on two ther-
mometers (a) and (b).

{a)

Fig. 11.10

Thermometer (a) shows the shade temperature
on an October day. It reads 26°C.
Thermometer (b) shows the temperature inside
a refrigerator on the same day. It reads 3°C
below 0, 1.e. —3°C.

Example 5

A path runs in a straight line from east-west. O
is a point on the path. This is shown in Fig.
I1.11.

» -0 300 v >

e *E
A 0 lli

Fig. 11.11

Point A is 200 m west ol O, Point B is 300 m east
of O. Ifwe take distances east of Q. to be positive,
then the position of A s —200m and the pos-
ition of B is <+ 300 rm.

Example 6

When an important event is due to take place,
the time that it starts is often called ‘zero hour'.
Times before zero hour are negative. Times gfter
zero hour are positioe.

For example. & President may decide to
broadeast to the nation at 3 pm one day. 3 pm
is zero hour. On that day, the President may
have lunch with his Ministers at | pm, We say
that he has lunch at —2 hours. He may finish
his speech at 4 pm. He finishes his speech at
+ | heur.

Examples 3, 4, 5, 6 show that we sometimes use
terms like abone, belowe, after, before to describe
quantities such as distances, temperature and
time. In these cases we can also describe the
quantities by using positive and negative
numbers.

Exercise 11c¢

1 A bird is at the top of a tree 7m above the
surface of a river. A fish swims 2m below
the surface of the river,

{a) Gave the positions of the bird and the
Hsh as distances from the surface ol the river.
(b)) How far is the fish below the bird?

2 ‘A map shows that the top of a hill is 200m
above sea-level and the bottom of a lagoon
is 15 m below sea-level.

{a) Express these distances as distances
from sea-level.

(b} What ig the difference between the two
heights?

3 The temperature inside a [reezer is —3°C.
The temperature falls by a further 12°C,
What is the new temperature?

4 What is the difference between tempera-
tures of 12°Cland —10°C2

5 A straight road runs east-west through a
point O. Distances east of O are positive.
Distances wiest of O are negative.

(1] Express the positions of these points in
terms of positive or negative distances.
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(a) Pis8kmwestofQ

(b) Qis9km eastof O

{c} Ris15kmeastof O

(d) Tis1lkmwestof O

(ii) From the above data, find the dis-
tance between these points,

{a) Pand Q) (b) Rand T

(¢) QandR (d} PandT

A straight road runs north-south through a
point X. Distances north of X are positive.
Distances south of X are negative.

(i} Express the positions of the following
points as positive or negative distances.

fa} Ais330 mnorthof X

(b} Bis 6 msouthof X

{c) Cis32mnortholX

(d) Dis128 msouthaf X

(ii) From the above data find the distance
between these points.

(a) AandB (b) CandD

() BandC {d) Aand D

Zero hour for a mecting is midday (12
noon). Express the following as positive or
negative times.

{a) 3 h before zero hour

(b} 7 h after zero hour

(¢) 15 hafter zero hour

(d}- 45 min belore zero hour

(e) 3pm (f) 0am  (g) 9pm
(h} 8.30am (1) 445pm

A girl arrives at school 10 minutes early.
Another girl is 3 minutes late. How long
has the first girl been at school before the
second girl arrives?
A woman was born 19 years before Indepen-
dence. Her first son was born 5 vears after
Independence. How old was the woman
when her son was born?

A watch is 9 minutes fast. A clock is 6
minutes slow. A radio announcer says, ‘The
time is now 11.30 am.” What times do the
watch and clock show?

The top of an oil drill is 10 m above ground
level. The drill is 220 m long. What is the
distance of the bottom of the drill from
ground level?

Two pieces of wood should be the same
length. One is 5 mm too long. The other is
3 mm toe short. What is the difference in

the lengths of the two pieces of wood?

13 Meat at a temperature of 22°C is put in 2
refrigerator., The refrigerator cools the
meat down by 34°C. What is the tempera-
ture of the frozen meat?

14 A traveller arrives at an airport 15 hours
before her plane is due to take off. The
plane takes off 3 hour late. How long does
the traveller wait altogether?

15 On Thursday evening Sola has §19. Gono
has no money and owes $6 1o Sola. We can
say that Gono has $(-6). On Friday they
each get the same pay, $64. If Gono repays
his debt to Sola, how much money does
each have?

16 A man owes another man $18. He only has
$4. What is the most he can pay back? If he
pays this back, express his remaining debt
as a negative sum of money.

17 A woman has $17. Her younger sisicr has
$(-8).

(a) How much does the younger sister owe?
(b) By how much is the woman better off?

18 A man borrows $12 000 1o buy a house. We
can say that he has $(= 12 000). In the first
vear he pays back $1320. Express his
remaining debt as a negative number of

Dollars.
Directed numbers
—r— 3 T & i T - dob I .1
-5 =4 =1 =2 =] 0 41 H2 43 +4 45
Fig: 11.12

Positive numbers and negidtive numbers are
called directed numbers. The sign tells which
direction to go from zero to reach the position
of the number. Zero is neither positive nor
negative. As we move to the right along the
number line, the numbers increase. As we
move to the left, the numbers decrease (Fig.
11.13).

——numbers Increasing——*

A (= et e o (R N S |1"T
-5 —4 =5 =% =1 0 4l +2 45 +1 +5

+—numbers decreasing——

Fig. /113
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Thus + 2> -4 e, + 2 is greater than - 4
and =3 < 4 I. e, —35isless than + |.

Integers

Directed numbers may be whole ar fractional.
For example 4+ 25 and - 3.4 are fractional
directed numbers,

The positive and negative whole numbers.

together with zero, form a ser of numbers
called integers.

If = {inteqers}

RthenZ = {032,004 1,42 48, }
If an integer can L1r divided by 2 1o give
another integer. it is even. If not, it is odd.

Notice that zero, 0, is an integer which is:

Even integers

={...,=6, =3, -2, +4, +4, +6.,..}
Odd mntegers

={y—3: -3, -1, 41, 43, 43, ..}

neither positive nor negative, Similarly, zero is
neither even nor odd,

Exercise 11d (Oral)

Make a number line from -20 ta +20 8
marking a long strip of paper. Use the number
line in this exercise,

Which is the greatest integer in each of the
fullowing?

fa) 4+5,-7,+12,-2_19. +§

(b) —3.-2,+2 +5—8—10

(e} =3.=12,-13,-8.-3,-7

(d) +3,-53,+8,-8+15-15

(8) +4,0,—4-8,—12—16

() -3,-50-18,-14,-1

Arrange the following integers in order from
least to greatest.

(&) —-3.0,-2,+1,-8+5

(b} +5,-2,+9,+7,-5,-4

(c) +6,—8,-20,+5 14,0

(d) —6.+6,-18,+18 11, + 11

(¢) —1,0,-5,-3,—14.=10

(0 =911+ 1,=-10,+ 17, + 16

Place cither > (is greater than) or < (is less
than} between each of the two integers 1o
make cach a true statement. The first one
has been done.,

(a) =9 < +35 (by —15 +

{c) +4 =13 (dy +18 +1

e} —
(g) —
(1) =
(k) +

g =] (o .
| +1 thy —7 - 17
13 +13 (j) 0 —4
5 =3 () -9 0

4 For each of the following write out the com-
plete line. The first line is complete.

start move finish
(a} +2 Junits to the left -3
(b} + 3 7 umts to the lefl
{c) =1 T units tey the left
() +2 +units to the rght
(e) -3 5 units to the right
(y =10 10 units to the rght
(g) + |2 4 umits 1o the ledi
(hl  + 14 30 units to the Lefi
iy =20 28 units to the right
{1} + ] Z2unnts o the lefy
(k) +2 —4
(1 +3 + 3
(m}  +6 -6
{r) -2 ]
fo) =15 + 15
(p) +15 -15
{q) =11 +15
(r}) +12 -2
(s i1 + 1
(1) 0 -17
(1) Zunitstotheright - + 35
{v) 8 units to the left 42
{w) b units to the lefi —-4
(x) 35 umits to the right + 20
(v) 1l units to the right +Z
() 15 units to the left =5
Adding and subtracting positive
numbers
Addition

The addition 2 + 3 = 5 can be written in
directed numbers as: (+2) + (+3) = + 5
We can show this addition an the number line

i Fig. 11.

FINISH.

14, Follow the arrows from START to

add [ 45}

e 8

Fig. 11.14

T T ] T T I T
0+ 42 43 ++ +3 +i

| :
STANT Rii ]




Similarly, we can find the value of —2 + 6.
In directed numbers this is: [—2) + [+6).
Follow the arrows on the number line in
Fig. 11.15 from START to FINISH.

add{+6)
N ST (S 1 !
-3 -1 =] 0 +1 40 +3 +4 +35
"u"H.!TI FIs1sH
Fip. 11,15

Thus: —2 + 6= +4
To add a positive number: move that num-
ber of places to the right on the number line.

Subtraction

The subtraction 4 — 3 =1 can be wnitten in
directed numbers as: (+4) — (+3) = +1. We
can shiow this subtraction on the number linein

Fig. 11.16. Follow the arrows from sTART W0
FINISH.

subtract [+3)

] ] i T ] T
0 +1 +3 +3 T4 +3

IHT\?‘I

FIXISH

Fig. 1116

Similarly, we can find the value of 3 — 7. In
directed numbers this is: {+3) — (+7). Follow
the arrows on the number line in Fig. 11.17
from START 1O FINISH,

subtract (7}
1 1 1 1 1 | | [ |
_f =% =% =] 0 #] %1 Fi Hd
FinisH T\T\.R‘T

Fig. 11.17

Thus:3—7= —4
To subtract = positive number: move that
number of places to the left on the number line.
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Exercise 1le (Oral)

Complete the following.

1 (+6)+ (+4)=+10
(+68) + (+3]=
(4+6) + (+6] =
(+6) + (+7) =
(+6) + (+8) =
(+6) + (+9) =

2 (46 —(+4) =+2
(+6) —(+3) =
{+6) — (+6] =
(+6)— (+7) =
[+6]—(+8) =
(+6) —(+9) =

3 (—6)+(+4)=-12
(—6) +(+3) =
(—B)+ (+6) =
(—6)+ (+7) =
{—6)+ (+8) =
(—8) 4+ (+9) =

4 ll—_']-—I:-l—-'-'l‘:I-———lﬂ
(—6) = (+3) =
(—6) — (+6) =
{=6)— (+7) =
[—B)—{+8) =

5 (+14)+(+5) =

6 {+14‘|—|;+5:.=

7 (43) +(+10)=

8 (+3)—(+10)=

9 (—4)+ (+9)=

10 [(—4) — (+9) =

11 (+8) — (+10}

12 (—8) + (+10)

13 (+8) + (+10]
14 (—8) —(+10}
15 (=5} +{+5) =

16 (+11) —(+11)=

17 (—38) + (+5)— (+8) =

18 [+6) —[+9) + (+12)=
19 (+12)— (+5) —(+10) =
20 (—6) — (+7)+ (+14) =

In many cases, brackets are not given. Ifa
ber is not directed, take it to be positive.

Example 7
Stmplify —3 — 9+ 14

—3 -84+ 14=0-3-9+14

=0—{+3) —{+9) + (+E




he working of example 7 is shown on the num-
per line in Fig. 11.18.

e, 11,13

(+3) = (+9) +(+14) = +2

—-3—9+4 14=12
n practice there is no need to start at 0. The
gn in front of the first number shows you where
5 start.

xercise 11f (Oral)
Simplify the following.

1(a) 3+1 2 ja) 3—1
(b) 8 +2 (b} 3—2
(¢) 343 (c) 3—3
(d) 3+ 4 (d) 3—4
(e) 3+5 (e) 3—5
fa) —3+1 4 (a) =3-1
(b} —3+2 (b) —3 —2
f£) —3+3 {c) =3 —3
(d) —3+4 (d) —3—4
(¢) —3+35 (e] —3—35

£5 13 —9 69—13

B 7-15 83-10

S —3-7 10 11 —4
—-1—8 12 12 — 17
19 — 12 14 —4-7
—8+7 16 —4+ 12

17 12—6—4 183—11+2

9 —3—4+4 10 20 —4+9-—7

Notice that:

fa) +7—4= +3
(6 +7+4=+11

(b) +4—7= -3
(d) =7 —4=—1]
n (a) and (b), the two signs are different.
isregard signs and take the smaller number
rom the larger. Then:
1a} if the larger number has a + sign before ir,
hie result is positive;
&) il the larger number hasa — «ign before 11,
he result is negative.

(c) and (d), the two signs are the same.
Disregard the signs and add the two numbers.

Then:

{e) if both signs are +, the result is posithve;

{d) if both signs are —, the result is negative.
This helps to simplify directed numbers with-

out using the number line.

Exercise lig
Simplify the following. Try not to use the

number line.

119-11 21217
3 -5—8 41827
5 31 —32 6 —11—19
7T —15=9) 8 33— 18
9 43 —51 10 29 — 53
11 —17—26 12 27 — 64
13 —33—12 14 —47—75
15 81 — 107 16 121 — 87
17 92 — 155 18 137 — 173
19 145 — 219 20 78 — 252

Adding and subtracting negative
numbers
Addition
Consider the addition (+86) + (—2). When
adding numbers, it does not matter in which
arder tae numbers are added. For cxample,
54+5=54+3=28
Thus: (+6} + (—=2) = ({—2) 4+ (+6]
But {=2) 4+ | +6) = +4 (sce page 91
Thus: { +6) + (—2) = +4

On the number line in Fig. 11.19 we know
that we sTART at +6 and rovsg at +4. The

only way this can happen is if we move 2 places
to the lgfi.

el [ =1

T % ] T ! T
+2 45 44 43 F6 F7

fosee

FINISH

Fig. 11.19

To add a2 negative mumber: move that
number of places to the left on the number line.

Notice that to add a negative number is
equivalent to subtracting a positive number
of the same value, for example, see Fig. 11.20.
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anfek {—2) qubtrace [+2)

Fd 45 6

Fig. 11.20

+4 +5 FbB

Example 8
Simplifpy (a) 2 + (=5), (b) -5 + (-3

(a) 2 + (=3) = (+2) + (=9)
= (+2) = (+3) = -3
(b) =3 + (-3) = (-3) + 3
= (=3) - (+3) = -6
Exercise 11h (Oral)

1 Complete the following number patterns.

(a) (+3) + (+2) = +3
- (+3) + (+1)
(+23) + {
(+3) + (-1)
(+3) + (-2
(+3) + (-3)
(b) (1) + (+1)
1) + 0
(1) + (=1)
(1) + {-2)
(-1) + (=3}
(—1) + (-4
(€) 4+ + (+4)
{(+2)

T T T T

| | T [

8

+++
T
&2
iy

2 Simplify the following.
(@ (4 + 7

(b) 5 + (-3)
(c) 2) + (=6)
(dy -8+ (-6)

(e) 20 + (-20)

0 (+13) + 10)
(&) (-9 + (=9
(h) —18 + (-3)

iy 0+ {(=3)

(i) 60 + (—40)

k) 12) + &
() 43 + (-23)
(m) =25 + (= 14)
(n) 100 + (=144

92

(o) =51 + (=38)
(p) 16 + (=9) = (+ 10) -
() =3 + 14 + {=3)

Subtraction

Consider the subtraction 5 — 3. One way of
doing this i to say, "What must be added to 3
toget 577 Since 3 + 2 = 5,thend = 3 = L

Now consider the subtraction 5 — (= 3,
“What must be added to — 3 to get 57 From
carlier work on the number line we know that
_3 + 8= 5 Thus:3 - (-3) =48

This can be shown on the number line as in
Fig. 11.2). START at + 3 and FINISH at + B. The
anly way this can happen is if we move 3 places
Lo the right,

subsract (—3)

‘'---,_.----—."—-h..._"‘l
I i | I | i |
$% L4 FE5 46 &7 +HR +0
4+ |
YIAHT :-|-..r_-,.1|
Fig. 11.21

To subtract a negative number, move that
number of places o the right on the numbper
line.

Notice that to subtract a negative number is
equivalent to adding a positive number of the
same value: for example, see Fig: | 122, Ths
result is so unuspal that it is quite easy 1o
remember.

ssrhiigast (—3 it 5
Y T e
St P R 5 +b +7T +8

Fig. 11.22

Exercise 11i (Oral)
1 Compiete the following number patterns.

(a) 3-(+2) = +3
a—(+1) =
5 - 0 =
 —=i=1) =
-2 =




(b) (-3) = (+8) = -6

(-3) - (+2) =

(=3) = (+1) =

-3 - 0 =

3) - -1 =
fc} =2 =(+1) =-3

L S b =

-2 - (= Iy =

-2 - (=2) =

-2 - (-3) =

2 Simplify the following.

() 8- (=3)  (b) (-8) - (-3)
(c) (+3) — (=B} (d) (=3) - (-4)
(e} (+9) = (=9 () (- - (-
(@) (+6) = (1) (h) (1) - 2)
@) -7~ (-6 () -30 - (~80)
(k) 20 — (=10) (1) —-4D — (-60)
(m) —41 - (=26) (n) -39 - (=37)
(0) 76 — (-74) (p) 7 (- 8) + (-3)
{g) -3 —(-21) - 18

hapler summary

fa) The number line can be extended below

zET0.

) Numbers above zero arc pasitive. Numbers

selow zero are negative.

) Positive and negative numbers are called

directed numbers.

d) Positive and mnegative whole numbers

together with zero form the set of integers.

e} Directed numbers can be added or sub-

¢ Ett‘d_

To add a positive number, move to the

ght on the number line,

g) Tosubtract a positive number, move 1o the

=it on the number line.

f) To add a negative number is the same as
» subtract a positive number.

3] Tosubtract a negative number is the same
to add a positive number,

xercise 11j (practice)
Which is greater:
(a) =S%ord, (b) —4or—7,:
{c) —5eard, {d) Dor=35,
(e) 2or-15, () =7or=102

10

The temperature during the day in & cold
country is 9°C. At night the tempersture
falls by 13°C. What is the temperators a8
night?

Anna and Simba have no monew, bm
Anna owes §12 to Simba. When Frday
comes they both get the same wages
Anna repavs her debt to Simba. Simba
now has more money than Anna. How
much more?

What must be added to:

(a) 3o maked (h) —1 to make 2,
() l16temaked, (d) 3tomake -8,
(¢) =35 to make - 27,

(1) 26 to make — 4?7

What must be subtracted (rom:

(a) 21wmaked, (b)) 6tomake< |0,
(c] —2tomake—7. (d) 8 tomake 12,
{e) —3tomake4,

(f)y —1010 make =37

A woman has 323,46 in her bank account,
She writes a cheque lor $39,50. How much
will she be overdrawn?

In the year AD43 a man was 63 years old. In
what year was he 5 years old?

Simplify the following.

(a) —7 - (16) -3

(b) 1 + (—4) — (-3)

{c) BOO — (+ 300) — (- 150)
(d) =50 + (-23) - (+43)
(¢) 6r — 9% — (- 3x)

0 -4+ 13 — (1)

Copy and complete the tables in Fig, 11.23
overleall For example, in

(a) (=1) + (+3) = +2.

Enter the + 2 across from — | and under + 35,
(b) (1) ~ (+3) = -4,

Enter —4 across from = | and under + 3.

Simplify the following.

(a) 17— 24 (b) —28 + 63
(c) 48 — (=3.9) (d) -13—(-3%)
(e) 7.2°C - 9.6°C

() —354°C + 86°C



(a)

add | =3

Ll

Figst
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Chapter 12

Plane shapes (1)

Triangles

Tri-angle means three angles. A triangle has
three sides and three angles. It is the simplest
geometrical plane shape. There are many dif-
ferent kinds of triangle (Fig. 12.1).

{d} e}

Fip 121 (a) Scalene triangle (b) Right-angled
triangle (¢) Obtuse-angled triangle
\d) ILsosceles trangle (¢} Equilateral triangle

scalene triangle is a trnangle in which all
¢ sides are of different length. A right-
ed triangle contains one right angle. Simi-
ly, an obtuse-angled triangle contains one
sbtuse angle. [io-sceles means same legs; an
celes triangle has two sides equal in length.
lateral means equal sides; an equilateral
gle has sides all of the same length.

cise 12a ({Oral/Class discussion)

each triangle in Fig. 12.2, (a) measure the
es, |b) measure the angles; (c) find the sum
the angles, (d) name the kind of triangle it is.

T~
5 /N




Isosceles triangle 6 Why do you think that the triangle in question
: 5 s named A ACB and not AABCT?
Exercise 12b

1 Make an isosceles triangle by folding and ) )
cutting a sheet of paper as shown in Fig. Equilateral triangle

i Exercise 12c _
1 The diagrams in Fig. 12.6 show a quick way

. of drawing an equilateral triangle using
/ ruler and compasses.

Fig. 123 {al

2 The line of the fold divides the isosceles
triangle into two matching parts. This fold is
4 line of symmetry. Docs your isosceles
triangle have any other lines of symmetry?

8 Measure all three angles uf an isosceles
triangle, What do vou notiee?

4 In Fig. 12.4, CM is the line of symmetry. On
Jour triangle, measure the following: ACM,
BCM, AMC, BMC. What do vou notice! Ah-.n
measure the following: A_M_ BM., What do
vou hotice?

.
A i B ©

Fig. 124 &
5 In Fig. 12.5, A ACB is isosceles, CM is the

line of symmetry, ACM = 20°and BM = 4 cm.

Mike a sketch of the diagram. Fill in as many

other angles and lengths as vou can.

B A

LY

Fig. 126

Note that the compasses are kept open at
the same position in (a) and (b). Draw some
equilateral triangles using this method.
2 Measure all three angles of an equilateral
triangle you have drawn. What do you
Fig. 125 notice?
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3 Write down three differences between an
equilateral wriangle and an isesceles triangle.
4 Iig. 12.7 shows an equilateral triangle and
two of its lines of symmetry,

Fig. 12.7

Make a sketch of the diagram. Fill in as many
- angles as you can.

'3 Draw a large equilateral triangle on a sheet
ol paper and carctully cut 1t out. Fold the
triangle to find out if it has any lines ol sym-
metry. How many lines of symmetry has an
cquilateral triangle? What do vou notice
about the linez of symmetry?

How many equilateral triangles can vou see
in each of the diagrams in Fig. 12.8?

[N A

. 124

dri-fateral means foursided. A quadri-

al is a plane shape with four sides and
ur angles. There are many different kinds of
adrilateral (Fig. 12.9),

{al ] 4]

L}

d el i
Fig. 12.9
la) Rectangle  (B) Square  (¢) Poallesgram
(d) Rhombus (¢} Kite ) Trapegum
Rectangle

Place a matchbox (or other similar small box)
omn a sheet of paper. Draw round the shape of
the face touching the paper. Repeat for twa
other different faces. Your drawings should look
like Fig. 12.10. '

Fig. 12.10

Fach shape is a rectangle.
A diagonal of 4 rectangle is a straight line
from one corner to the opposite corner. Every

rectangle has two diagonals as shown in Fig.
12.11.

———— dliangomnal

| diagonal

ST ]

The point where the diagonals crdss is the centre
of the rectangle.

Exercise 12d

1 MName at least ten things in vour classroom
which have a rectangular shape.

2 How many sides has a rectangle?

3 How many angles are in a rectangle?



4 In each of these rectangles:

| a page out of your exercise book,

2 the shape of the top of your desk,

3 the face of a cuboid (¢.g. a chalkbox),

{a) measure the lengths of all the sides; what
do you notice?

(b} measure the sizes of all the angles; what
do you notice?

5 What is the total of the four angles of a rect-
angle?

6 In cach rectangle in question 4,

(a) measure the lengths of both diagonals;
what do you notice?

(b} measure the distance from the centre to
each corner; what do you notice?

7 At the centre of each rectangle, where the
diagonals cross, there are four angles. How
many are acute? What kind of angles are the
others?

8 One pair of sides of a rectangle pomnt in the
same direction (Fig. 12.12) We say they are
parallel to each other. Are the other two
sides parallel to cach other?

Fig. 12.12

9 Fold a rectangular sheet of paper so that
opposite sides meet. Unfold the paper as in
Fig. 12.13.

Fig. 12,13

The line of the fold divides the rectangle into
two matching parts. This fold is a line of
symmetry of the rectangle. Does the rectangle
have another line of symmetry? If so, fold the
paper another way so that both halves match.
How many lines of symmeiry has a rectangle?

98

Square

A sguare is a rectangle in which all the sides
are the same length. ;

Exercise 12e
1 Make a square by folding and cuting a rect-
angular sheet of paper as shown in Fig. 12.1%

Fig. 12.14

2 Name as many things as you can which have
square shapes.

3 Measure the lengths of the diagonals of =
square. What do you notice?

4 At the centre, where the diagonals meet
there are four angles. What kind of angles are
they?

5 Each diagonal meets the corner of a squs
and makes two angles (Fig. 12.15), Measu
these angles. What do you notice?

angle 11)

i) angle (2%

S

Fig. 12.15

6 How many lines of symmetry has a squa
Check by folding.



7 Write down three properties of both 2 square
and a rectangle.

8 Write down three differences between a
square and a rectangle.

Parallelogram

A parallelogram is a quadrilateral which has
opposite sides parallel.

Fig. 12,16

The parallelogram in Fig, 12.16 is formed
between two pairs of parallel lines.

Exercise 12f

1 Try to name a few things in your home, class
or town whirh have the shape of a paral-
lelogram.

2 How many sid¢s has a parallelogram?

3 How many angles has a parallelogram?

4 (a) Draw a parallelogram with sides at least
5c¢m long. The method of using a ruler
and set square to draw parallel lines is
given in Chapter 20 on page 168.

(b) Draw a large parallelogram on a sheet ol
newspaper. Cut out the parallelogram.

5 Use the parallelograms you made in question

4 to do the following:

(2) Measure the lengths of the sides of the
parallelograms, What do you notice?

(b) Measure the angles of the parallelograms.
What do you notice?

(¢} Find the total of the four angles of each
parallelogram,

(d) Drawthediagonalsofthe parallelograms.

—=dltiegunals

Fig. 12.17

(e) Measure the lengths of both diagonals of
each parallelogram. Whatdo vou notice?
(I In each parallelogram, measure the dis-
tance [rom the centre to ecach corner
What do you notice?
(g) At the centre, where the diagonals cross,
there are four angles. How many are
acute? What kind of angles are the
others?
Try to fold the newspaper parallelogram
so that opposite sides mect. Do they
meer completely? Do the folded paris
of the parallelogram cover cach other
completely?
Try to fold the newspaper parallelogram
so that opposite angleés meet. Do this for
both pairs of opposite angles. Do the
folded parts cover each other completely?
{j) Do your parallelograms have any lines of
symmietry?

dé.:

i

Rhombus

A rhombus is a quadrilateral which has all lour
sides equal.

Fig. 12.18

Fig. 12.18 shows a rhombus; it is sometimes said
to be diamond shaped.

Exercise 12g
1 Try to name a few things in your home, class
or town which have the shape of a thombus.

G4



2 How many sides has a rhombus?

3 How many angles has a rhombus?

4 Use the following method to make a rhombus
from a sheet of paper. -

—)

—

(n)

(d]

Fap. 12,19

(a) Folda rectangular sheet of paper so that
opposite sides meet.
{b) Fold the paper again. Draw a line as
shown in Fig. 12.19(b).
(¢) Cutalong the line through all four thick-
nesses of paper.
(d) Unfold the triangular part. This gives a
rhombus.
5 Use the rhombus yvou made in question 4 and
the rthombus in Fig. 12.18 to do the following.
(a) Measure the lengths of the sides of the
rhombuses. What do you notice?

{b) Measure the angles of the rhombuses.
What do you nouce?

(¢) Find the total of the four angles of each
rhombus.

(d} Draw the diagonals of cach rhombus.

————drnnns

Fig. 12.20
100

(é] Measure the lengths of both diagonals of
each rhombus. What do younotice?

(1} In each rhombus, measure the distance
from the centre 1o each corner. What do
you notice?

(g) At the centre, where the diagonals cross,
there are four angles, Whatkind ol angles
are they?

(h) How many lines ol symmetry has 2
rhombus? Check by folding vour paper
rhombus.

(i) Fig. 12.21 shows angles ¢ and b between
the short diagonal and the sides. In each
rhombus, measure the angles a and 5
What do you notice?

Fig. 12.2]

(j) Fig. 12.22 shows angles x and.y betwers
the long diagonal and the sides, In eac
rhombus, measure the angles x and 5
What do you notice?

Fig. 12.22

6 Write down three properties shown by
a rhombus and a parallelogram.

7 Write down three differences between
rhombus and a parallelogram.

8 What is the difference between a square ;
a rhombus? [s a square a rhombus?

Kite
A Kite is a quadrilateral in which one diag
is a line of symmetry. Fig. 12.23 shows
kites and their lines of symmetry.
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Exercise 12h

1 Trv to name a few things in your home, class
or town which have the shape ol a kite.

2 How many sides and angles has a kite!

3 Use the [ollowing method o make a kit from
a picce of paper.

la) gy

Fie. 12.24

(a] Fold a rectangular sheet of paper so that
opposite sides meet. Mark a point, P, on
the long edge such that it is not at the
mid-point of the long edge. Draw lines
from the point to each end ol the fold.

(b] Cut off the four corners along the Lnes
you have drawn.

{c) Unfold the remaining part. This gives a
kite shape.

4 Use the kite you made in question 3 and those

in Fig. 12.23.

(a) Measure the lengths of the sides of the
kites. What do you notice?

(b) Measure the angles of the kites. What do
you notice? -

{c] Find the total of the four angles of each
kite. '

(d] Measure the lengths of both diagonals of
each kite. What do you notice?

(e} At the centre, where the diagonals cross,
there are four angles. What kind of angles
are they?

(f] How many lines of symmetry has a kite?

Write down two properties which a kite and

a thombus both have.

Write down three things that are different

between a kite and a thombus. Is 2 thombus

a kite?

Trapezium

A trapezium i5 a quadrilateral which has one
pair of parallel sides. Fig. 12.25 shows some
trapeziums.

i) ib) ﬂ

(o] 1l

i

Fig, 1225

Exercise 123
1 Name four different trapezioms in Fig. 1206

Fig. 12.96




2 In Fig. 12.26, what kind of quadrilaterals are
the following?

(a) ADQP (b) DFRQ  (c) CESR
(d} DERQ (e} AFRP {fy BFRP
(g) CEYR  (h) DERX

3 Do any of the trapeziums in Fig. 12.25 have
a line of symmetry?

4 Fig. 12.27 shows two trapeziums. Each hasa
line of symmetry.

Fig. 12.27

In each trapezium,
(a) name a pair of equal sides,
{b) mame twao pairs of equal angles.

Polygons

A polygon is any closed shape which has three
or more straight sides. Hence triangles and
quadrilaterals are examples of polygons.

A regular pelygon is one in which the sides
are equal in length and the angles are all equal
to each other. For example the equilateral tn-
angle and square are regular pelygons. Fig
12.28 shows the first six regular polygons.

O
OO0

Fig. 1228 Regular polypons:
(@) equilateral triangle (b) square (¢) pentagon
(d) hexagon () heptagon(f) octagon

102
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Circles

As the number of sides of a regular polygon
increases, so their shape approaches that of 2
circle.

The circle is a very common and important
shape. It is the shape of the floor of a round
house. Most wheels are circular.

It is nearly impossible to draw a good circle
without help. Fig. 12.29 shows some ways of
drawing a circle.

Fig. 1228 Drawing a cirele:
(a) wang a ciradar object such as a cotn

(B) using string (¢} using compasses




parts of a circle

¢ centre is the point at the middle of a circle:

Fig. 12.30, the circumference is the curved
ter boundary of the circle. Anarcisa curved
t of the circumference. A radius 15 any
straight line joining the centre to the circumfer-
ence. The plural of radius is radii. A chord is
any straight line joining two points on the
circumference, A diameter is any chord which
goes through the centre of the circle.

IJ;‘-FLI ./
J'i""r""l'fh;rl.-

Fig. 12.30

Regions

In Fig. 12.31, a sector is the region between
two radii and the circumference. A semi-circle
is a sector between a diameter and the circum-
ference, ie. hall 3 circle, A segment is the
region between a chord and the circumference,

"

gemb-rirclel

Fig. 12.31

Exercise 12}

Questions 3, 4 and 5 give practice in using
COMPASSes.

1 Draw a circle and include the following parts

an it: two radii, a sector, a chord, a segment.
adiameter, anarc. Label each part and shade
any reglons.

2 Draw a circle on a piece of paper. Cat out the
circle carefully. Check, by folding, to ==
whether a circle has any lines of symmetry.
How many lines of symmetry does a2 circle
have? (Be careful with your answer,

3 Draw three circles, with radin 3 cm, 4 cm and
5tm, 50 that each circle has the same centre.

4 Draw the pattern shown in Fig. 12.32.

Fig. 12.92

Draw all the circles with a radius of 3,5 cm.

5 Draw a circle of radivs 3 em. Mark about 12
points on its circumference. Name the top
point P. (See Fig. 12.33.)

:P
Fig. 12.33

Draw a cirele with one of the other points as

centreso that the circumference goes through

P. Repeat this for all 12 points on the ongiaad

circle. What shape does vour finished pattern

look like?

6 (a) How many lines of symmetry doss Fig.

12.52 have?

{b) How many lines of symmetry does the
shape you made in question 5 have?

13



Chapter 13

Equations (1)

Equations

The gxpression 3¢ = 18 isan algebraic sentente,
It means: three times an unknown number v is
equal to eighteen. A sentence which has an
equals sign in this way is called an equation.
3x =18 is an equation in x. Other examples
of eguations are: x + 2=5, 2 =7, 4 —y=10,
Ja—3 =10

The letter in an equation issometimes called
the unknown. A sentence like 3x = 18 may be
true or false. It depends on the value of the
unknown. For example, 3x = 18 is false when
x=2: 0t 15 true when x = 6.

Example 1

Is the ﬂ?:ﬁﬂ.’.‘:ﬂﬂz = 5 lrur when x = 242

24
x_2_ .

Whe = 24
hen x I_t 2

=y - x N
6 # 3, thus E = 5 15 mof frie when x= 24,

Exercise 13a (Oral)
Say whether the following are true or [alse,
1 x+3=Twhenx=4
2 5x=15whenx=3
3 x—2=9whenx=10
4 |l +x=16whenx=7
1
5 ?2=4h'hrnx=3
6 2x=22whenx =12
723 —z=20whernx=73

3%=2whenx=lﬁ

14

9 xr—5=7whenx=2
10 6x = 3 whenx =6

11 4 =8 4+ ewhenxr= ]
12 25 = 2k when =10

24

13 T=4whrnx=4

14 9=14—xwhenzx=35
15 E=§whmx=lﬂ

16 |5 =x+2whenx= 17
17 9= 19+ xwhenx =1}

X
18 | zawhcnx=1

19 10x = [0 when x = |
M 12=12 —xwhenx=12

Solution of an equation

We can usually find the value of the unknown
which makes an cquation true. We call this
viluc the solution of the equation. ¥ = 6 is the
solution of Jx = 18. To solve an equation
means to find the value of the unknown which
makes the equation true.

Example 2
Solve the equation 18— x=17.
The problem is to find a number which when

taken from 18 gives 7. The numberis [ 1.
x =11 is the solution:

Example 3

Find the solutton of == 5.

o
6



6 togive 3.

e number 15 30,
50 is the soluton,

ercise 13b (Oral)
v the [pllowing equations.

problem is to find a number which divides

1 x+8=12 2 x+5=8
20 + x = 28 414 4+x=20
B 14 5=11 6 16— x=13
5 x—3=15 8x—53=8
9 4y =20 10 2x = 50
12 = 3x 12 72 = Ox
X - X
§=J 14 4E§
L 16 B =Y
¥ x
4=x+8 18 §=0 —x
20 =11 + x 20 12 =x—12
T 22%‘=1
93 x4+ 5=75 2% x—3=0

The balance method of solving
equations

Corisider the equation 3x = 18. The 3x on the
lefi-hand side (LHS) equals, or balances, the
I8 on the right-hand side {(RHS|. We can show
the 3x and the 18 balancing on a pair of scales
asin Fig. 131,

| 18
Fig. 13.1

Just as with real scales, the two sides will
halance if we add equal amounts to both sides
or if we subtract the same from both sides (Fig.
13:2};

Fig. 13.2

The scales will also balance if we multiply or
divide by the same amount on both sides (Fig.

13.3.
e
L=

L 0

Fig. 133

The two sides will stay balanced il we do the
same to both sides.

To solve 3x = 18 by the balance method, first
find which side the unknown, x, is on. 3x is on
the LHS. If 3x is divided by 3 the result will be
%, If we divide the LHS by 3, we must also
divide the RHS by 3 to keep the halance.

3x=18

Divide both sides by 3

3 13

33
r=F5

Example 4
Solve the following equations using the balance method:
(@) x+ 11 =18, (&) ly=7, [¢) B=x—205.
(a) x+11=18
Subtract 11 from both sides
x+11—11 =18—11

<= x=7
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Splv both sides by 4
[bl({-——.-?!*l-

e y= 78

kel B=x—5

Add 5 1o both sides
B+5=x—5+35

= ==z

= x=13

Maotice the use of the <= symbol in Example
L, <= means Cis equivalent to' and is used o
show that two statements are equivalent to each
other. For example,
[ =xsoa= 13

Exercise 13c

Use the balance method to solve the following
cquations. Write down the steps and working as
in theabove examples.

1 5x=21 2 5x=20

3 52 =08 4 27 = Oy
Jzx+3=8 6 x4+ 5=11
78+x=18 8 174+x=123
9 ix=35 10 {x=9

11 2=}« 12 6 =1%x

13 x=1=20 14 v+ —3=1
15 13 =x—7 16 0=x—§6
17 =1+ 2 18 ) =ax+ 14
19 15=13 + x 20 7=1+=
21 6x=6 22 ly=94

23 x— 10 =10 24— 16=1

It 15 possible to solve the equations in the last
exercize from knowledge of numbers. However,
the baldnce method is very usciul with more
difficult equations. For example, the equation
4x 4+ 5= 17 i& more difficult to solve directly.
Figs 13.4-13.8 show how this equation is solved
by the balance method.

A

L

/N

Il

de+ 5]

Fig. 134
106

{a) The LHS of 4x + 5 = 17 contains the un-
known: Subtract 5w leave 4xon the LHS. Since
5 is taken rom the LHS, 5 must also be taken
from the RHS to keep the balance: Subtract 5
from both sides:

dx+5—5=17—5

Fig. 13.5
Simplifying: 4x=12
Fig. 13.6

(b} The equationis now easier. Divide the LHS
by 4 to leave x. The RHS must also be divided
by 4 1o keep the balance.

Divide both sides by 4:
4 12
+ 4

Fig 137
Simplifying: x=3
Z/
Y i
Fipg. 13.8



x =3 is the solution of 4x + 5 = |7

Check: When x = 3,

LHS =4 x34+5=12+5=17=RHS
The following examples are also solved by the

balance method.

Example 5
Solve 5x —6 = 29,

Sx—6=29

Add 6 to both sides

dJx=—6+6=294+6

= 5z =25

Divide both sides by 5

Sx+5=35=5

= r=7

Check: Whenx = 7,
LHS=5x7-6=35—6=29=RHS

- Example 6

Solve 21 =9 + 2y.

2l =94+

The unknown is on the RHS
Subtract © from both sides

2 —9=942%—-9=24+9_9
= 12=2

Divide both sides by 2

=6 =y
Check: When y = 6,
RHS=9+2x6=9+12=2]=LHS

Exercise 13d

Solve the following equations by the balance
method. Write down every step and show all
working, Check each solution as in the above
examples,

15y +6=2] 2424+3=15
33%+2=14 4 6p+2=20
52n—3=5 6 3m—4=206
75—-2=18 B8c—9=7

96+ 2:=18 10 84+ 5y =123

11 44+34=25 12 1 +7¢g=22
135=%-9 14 16 =22 —4

153 5=42—1 16 9=5=—1
17 16 =224+ 4 18 |7 =5z+12
19 19 =10+ 3x 20 24=10+7x
2l 5x—=5=35 2 6x—11=19
23 Bx—24 =10 24 32 4+7=17

The value of the unknown can be factional.

Example 7

Selpe the eguation 2x + 7 = 12.
2247=12

Subtract 7 from bath sides
x4+ T7—T7=12-7

= 2x=15

Divide both sides by 2

¢-"‘x=2%

Check: When x = 2L,
LHS =2 x 22+ 7=5+7=12=RHS

Exercise 13e

Solve the following equations.

1 3x+4+4=17 2 6x—5=6
35%x+8=11 4d4:—1=2
33+2x=10 6 2=7x—4
719=6+9x 88:+3=4
9 10x—3=5 10 12x + 3 = 2]
11 9=6z—-5 12 6 + 14x = 4]

It is not necessary to write down every step.

Example 8
Salve: the equation 3a — 7 = §.

Ja—7=28
Add 7 to both sides
Ja=15
Divide both sides by 3
a=235
Check: When a = 5,
LHS=3x5-7=15—~7=8=RHS
You can shorten the work if vou feel confident
enough. However, do not cut out too many

steps and always remember to do the same to
both sides.
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Exercise 13f

Solve the following equations. Write down as
many steps as you need. Check each solution.

14n+3=19
39%+11l=606d
5 2x—189=35
71 4+2u=23
g:ﬁ-rﬂiﬁ=:}]
1l 15=7t+ 1

108

2 33+ 8 =41
45, —-12=3
6 75— 10=18
g 54+6m=29
10 7=3a+4

12 20 =5+ 4

13 47 = 104 — 33

15 (0 = 8d — 36
17 19=7+ 4g
19 1 +3=14
21 6:+9=23
239 —4=0
25 9=344+7
27 S=d4m+ 4
M 5=11y—8

14 l=3_}l—l4
16 32 =5H + 13k
18 21 =5+ 2n
20 5a+ 14 =22



e perimeter o a shape is the outside boun-
Bary or edges of the shape. We often use the
word perimeter 1o mean the length of the
boundary of a shape,

easuring perimeters

The simplest way of finding a perimeter i w
mesure it with a miler or tape measure,

ample 1
Measure the perimeter of the quadnilateral ABCD in
Fig. 14.1.

By measurement, AB = 22mm
BC =27 mm
CD = 10 mm
DA = 35 mm

Penmeter (total) = 94 mm

. AT Pltz
Find, in cm, the perimeter of the regular hexagon
ABCDEF i Fig. I4.2.

Fig. 4.2

Length of side AB = .6 em.
There are 6 equal sides, so
perimeter = 6% 1,6em

=96cm
Ifa shape has a curved side; use a piece of thread
to get the shape of the curve. Make the thread
straight and measure its length against a ruler.

Example 3
Measure the perimeter of the shape in Frz. 143,

I [
Fip. 14.3

Straight sdges: AB= 14 mm
BC= l4mm
Clurved edge: CA=22mm appruximatd}f

Perimeter  (1otal) = 50 mm approximately

Exercise 14a
I Use a ruler to measure the perimeters of the
shapesin Fig. 14.4. Give your answers in mm.
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ial
B
v
C
{h) (c]
X 7
i<l R
r
Q
] (&
- 5 Fie 145
D C
3 Fach of the shapes in Fig. 14.6 ¢ontains at
W least one curved edge. Use thread to find the
approximate perimeter of each shape by in-
(e) direct measurement. Give your answers is
¥
mm
i
[a}
b}
¥
Q m
E R
(£}
1 s
. id)
Fig. 14.4 o

2 Each of the shapes in Fig. 14.5 is regular
Find the perimeter of each shape by measur-
ing one side and multiplying by the number
of sides. Give your answers in ¢rm. Fig, 4.6
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Perimeter of rectangles

We usually call the longer side of a rectangle the
length, and the shorter side the breadth. The
letters { and b are used 10 stand for the length
and the breadth in Fig. 14.7. From the diagram:

= lengzth »

I

breadih '|11'r;I|i_';1:|1
———|rnpth——&
Fg. H.7
perimeter of rectangle = [+ b5+ [+ 4
= (I+b+{I+4)
= 2% (I+8H
= 2{{+4)

This formula can be used to calculate the
perimeter of a rectangle.

Example 4
Caleulate the perimeter of a football field which
measrres B0 m by 50 m.

perimeter of field = 2(/+4§)
=2 (B0+50)m
=2%130m
= 260m

Perimeter of squares

A square is a regular 4-sided shape. If the length
of one side of a square is [, then,
perimeter of square = /x 4
=4

The formula for perimeters of rectangles and
squares can be useful, However, if you find it
difficuit to remember formulae, always sketch
the given shape and work from that.
Note: formulae is the plural of formula.

Exercise 14b
1 Copy and complete the table of rectangles
(Table 14.1).

Table 14.1

‘ length | breadth | pesimmeter
a2l [ Jem 2em

(b) | Sem 4m

ey | 16mm 10 mm :
d) | 22 km Lkm |
(e) | 6m Nm

()] 8em HHom

{g) | 3.1cm 3.2cm

(h)| 4,3cm ,8em

(1) | 7:35m 7.15m i
() | 9km 0.9km

2 Copy and complete the table of squares

(Table 14.2).

Table 14.2
| length of side perimeter |
{a) o km

(b) 14 cm

(e} 2%m

(d) 8,3 cm

(e} Hlem

(f} 360 m

() 18 mm

(h} 14 4cm

3 A rectangular field measures 400m by
350m, What is the perimeter of the field
(a) in metres, (b} in kilometres?

4 A school compound is made up of a rec-
tangle and a square as in Fig. 14.8. Find the
perimeter of the compound.

3 A woman fences a 3m by 4m rectangular
plot to keep her chickens in. The fencing
costs 81,20 per metre. How much does it
cost to fence the plot?

11
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Fig. 14.8

6 A length of wire is bent 1o make a square
of side 3.2 cm. What is the length of wire in
the square?

IT the wire 15 silver costing 13c per centi-
metre, what is the cost of the square? 20 of
these squares are linked together to make
a necklace. What is the value of the
necklace?

7 A rectangle has a perimeter of 60m. Find
the length of the rectangle if'its breadth is
fa) I0m, ((b) Sm, (e} 12m

8 A man has 36 square ules. Each tile
measures | m by | m. He lays the tiles in
the shape of a rectangle as in Fig. 14.9.

Fig. 149 e ]

Find the length, breadth and penmeter of

this rectangle. Use squared paper to show dil-
ferent rectangles the man can make using all
36 tiles. Find the perimeters of these rectang-
Ies. What dovou notice?

(RN

LT
£ o
i 10 e fal}
Fig. H.10
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9 Yind the perimeter ol the parallelograms
in Fig. 1410, -

10 Twe sides of a parallelogram are of lengths
dom and 8 em. Caleulate the perimeter
the parallelogram.

11 The perimeter of a parallelogram is 38 cm
and one of its sides is 14 em long. Find the
Iengths of the other three sides.

12 In Fig. 14.11, a rapezium is made [rom
three equilateral triangles. Find the per-
meter of the trapezium if each side of the
triangle is G cm long.

Fig. 14.11

Circumference of circles

The perimeter of a arcle is called the circum-
ference.

Measuring circumference

Here are two ways of lnding the circum-
ference of acvlindrical tin can,

Rolling

{a) Make a mark on the circumference of the
circular cod-Tace (Fig. 1412}, Make a mark A
i o long sheer of paper (e newspaper), Start
with the two marks opposite each other.

(b} Roll the tin along the paper.




'c) Stop when the mark is against the paper
in. Make a mark B on the paper opposite
mark on the tin.

The length AB will be the circumference of
the circular end-face.

|

Winding thread

ha] Wind a piece of thread |or string) once
around the tin (Fig. 14.13}, Mark the thread at

and B where it crosses,
4
|
|
B

(@) (ki

Fig. 14.13

(b} Remove the string from the tin. Pull the
tring straight and measure AB against a ruler.
[' The length AB will be the circumference of
the circle.

|

Exercise l4c

:‘Fnd three cylindrical objects, e.g., a cup, a tin

ran and a torch battery.

1 Use both of the above methods, rolling and

winding thread, to find the dreumference of

. the circular faces of the three objects,

2 Measure the diameters of the three objects:
Compare the diameter of each object with its
circumference.

ta) Is the circumlerence greater than the

diameter in each case?

{b) If so, approximately how many tmes

greater?

ic) Isth's true for all three objects?

d) Compare your results with your friends’.

Do other people get results like yours?

h'Y[:ur results in Exercise 14¢ may have been as
shown in Table 14.3.

Table 14.3
circuim-
circum- ference/
feremce | diameter | diameter
battery | 80mm Z5mm |3 =13}
tincan | 31,5cm [0em 2 =315

In each case, the cireumference is just over 3
times the diameter.
For any circle it will be found that, approxi-
mately,
circumnference = 3,1 x diameter
The number 3,1 is not éxact. More accurate
values are 3,142 or 31 but even these are not
exact. It is impossible to express the number as.
an exact fraction or decimal. We use the Greek
letter x, pi. 10 represent this number.
circumference = 7 % diameter
or o=7d

where ¢ is the length of thi crcumtersice and
is the diameter of the circle.
The diameter, 4, is twice the radius, r, thae:

Te=1nr

This formula is used to calculate the value of

the circumference of a circle of radius r. "n any

question where this formula is used, the value of

7w will be given, usually 3,14 or 3% fi.e %)

Example 5

Calculate the circumference of ‘@ erele of radivs 33

metres. Use the value 33 for m.

Circumference = 2nr
=92 x 3% % 3im
=2x#¥xim
=22m
Example 6
A bieyele wheel has a diameter of 65 cm. During a
Jjourney, the wheel makes 1 000 complete revoluttons.

Fig. 1414
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How many metres does the bicyele travel? (Use the
value 3,14 for =)

Circumference = 1
Distance travelled in
one revolution
Distance travelled in
1 000 revolutions

=314 x 65¢cm

=314 x 65 x 1000cm
_ 3,14 x 65 x m:}nm

100
14 »x 65m
(4lm

3
2

Exercise 14d
1 Copy and complete Table 14.4 for cireles.
Use the value # for m.

Table 14.4
[ radius | diameter circumference
(a) 7m
b 7am
() | 14 mm
(d) | 42m
(e} |350mm
{F) 3.6 cm

2 Calculate the perimeter of a circle of radius
70 m. {Use the value 31 for m.)

3 A circular wire ring has a diameter of 20 cm.
What is the length of the wire? (Use the
value 3,14 for m.)

4 The diameter of the circular base of 2 round
hut is 14 m. What is the circumference of the
baseof the hut? Use the value % for .

5 The minute hand of a clock is 10,5 cm long.
How {ar does the tip of the hand travel in |
hour? (Use the value 3} for z.)

6 A record hasa diameter of 30 cm and rotates
at 334 revolutions per minute. How far does
a point on the edge of the record travelin a
minute? Use the 3,14 for © and give your
answer in metres.

7 Fig. 14.15 shows a wire circle set inside a
wire square of side 7 cm.

114

(a) Caleulate the perimeter of the sg

(b} Calculate the circumference of
circle. (Use % for z.)

(e} Calculate the total length-of wire

+—7] rm—*

Fig. 14.15

8 A rope is wound 50 umes round a cyk
of radius 25 cm (Fig: 14.16). How long
rope? Use the value 3,14 for =,

A turps-

Fig. 14.16

9 A bicycle wheel has a diameter of 63
How many metres does the bicyele
for 100 revoludons of the wheel? [Use
value 2 for m.)

10 An arch of a bridge is made by bends
steel beam into the shape of 2 semi-c3
See Fig. 14.17.

Fig, 14.17

1f the span {diameter) of the arch is 38
use the value 3,14 for 7 to find the len;
the stcel beam 1o the nearcst metre,

11 Fig. 14.18 shows the plan of a corner
road.




Fig. 14.18

The road is 7 m wide. The cornerisin the
shape of a quarter of a circle. The inside
radius of the corner is 70 m. Chido walks
round the corner on the inside, from A 10 B.
Thabo walks round the corner on the
outside, from C to D. How much further
does Thabo walk than Chido? Use the value
Z form

12 A cylindrical coil of copper wire has 700
turns each of diameter 4 cm.

(a) Use the value 3 for 7 w find the total
length of the wire.

(b) If the mass of the coil is 3,3 kg find the
mass of 1 m of the copper wire.

13 Water is pulled up from a well in a bucket
on a rope. The rope winds ¢n a cylindrical
drum 15 cm in diameter. It takes 28 turns of
the drum to pull the bucket up from the
bottemn of the well. How deep is the well?
(Use the value % for =,

14 A bicvcle wheel is 56 cm in diameter. How
many complete turns does it make in trav-
elling | kilometre? (Use the value ¥ for m.)

15 A silver chain has 100 links. Each link is
made of thin silver wire and is in the shape
ol a circle of radius 2,5 em. Find the value of
the chain if the silver wire costs 6 cents per
centimetre, {Use the value 3,14 for z.)

Ezxample 7
Calculnte the periméter of the shape in Fig. 14.19. All
lengths are in centimetres. Use the value % for .

— A — ——

435 4.4

Fig. 14.19

Sketch the shape and enter as many dimensions
a% possible on the sketch asin Fig. 14200
Total length of straight edges
=8+56+45cm
= |81 em
Length of bigger semi-circle

=lofx x 5,6em

~ix¥x % om
=1lx08cm=88cn

Length of smaller semi-circle

=iofrx 35cm

=1xx 2 cm

= 11 x0,5cm =535cm

= 18,1 +8,8+535cm

=32 4rm

FPerimeter of shape

Exercise 14e
Find the perimeters ol the shapes in Fig. 14.21.
All measureéments are in em. Use the value 2

for x.
=3
e
{di .
1y
€
Fig. 14.21

{ Hint: make your own sketches and put m as
many measurements as you can, especially dia-
meters and radii of circular parts.

lal
4
)
1 |
9
el

* %

yr_
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Chapter 15

Area of plane shapes (1)

The area of a shape is a measure of its surface,
The square is used as the shape for the basic
unit of area. A square of side ! m covers an
area of 1 square metre or 1 m® A square of
side | em (Fig. 15.1) covers an area of 1 square
centimetre or 1 cm?.

Fig 15.1 Iem?

Exercise 15a

1 Measure the area of the shapes in Fig, 15.2
by counting the squares each contains. If bits
are left over, try to estimate by adding them
together to make whole squares. Each of the
small squares represents | em®,

2 Find a large leaf. Put the leaf on | cm®-
squared paper and draw round it. Measure
the area of the leal in cm? by counting
squares. Estimate the total number of parts
of squares as before.

116

3 Use the method of question 2 to find the
area of your hand. (First draw round your
hand on graph paper.)

Area of rectangle and square

A rectangle 5 cm long by 3 cm broad can be
divided into cm? as shown in Fig. 15.5.

.‘—5 [ | { P ——

Fig. 15.3

By counting, the arca of the rectangle = 15 cm.
Notice alsothat 5 ¥ 3 = 15; thus, in general:
area of rectangle = length x breadth
Alsonotice that 5 = 15+ 3and3 = 15+ 5
thus:
length of rectangle = area + breadth
breadth of rectangle = area + length
A square is a rectangle whose length and
breadth are equal, thus:

area of square = (length of side)?
Example 1
Calculate the area of a rectangle b.cm by 3,5 cm.

Areaof rectangle = 6em ¥ 39cm = 2]l om?




ple 2

¢ assembly area is in the shape of @ 30 m by 30 m
e, Fart of the area is @ conerete vectangle 25 m by
; the rest 15 grass. Calculate the area of the grass.

e a sketch of the assembly area as shown in
. 154

A0 m

30 m

ea of assembly area = (30 m}? = 900 m?
ea of concrete = 25m % bm
= 125 me
Areaof grass = 900 m2 — 125 m¢
= 775 m?

Example 3
The area of a rectangle s 24 cm? and one side is 6 em
in length. Find its breadth and perimeter.

- Breadth of rectangle = Mon? + fon = 4em
Perimeter = 2(6 +4)em = 2% 10 em = 20 ¢m

Example 4

Cualculate the area of the shape 1n Fig. 155, All
measurements are in melres and all angles are right
arngles.

Fig. 155

The shape can be split intoa 3 x 3 square and
6 % 10and 2 x 4rectangles, Fig. 15.5.

4x3

H 10

P4

Fig 15.6
Area

area of square

4+ area ol the two reclangles.
(3x3+6x10+2x4m?
(9 + 60 + B)m?

77 m?

I

Exercise 15b
1 Copy and complete the table of rectangles
(Table 15.1)

Table 15.1
length breadth area
(a) Jem dem
(b) 5m 4m
(1) Sm 13 m?
(d) Fm 12 m?
{e) i m 2% m
| 52m | 3m
(@ | 2lem | 34cm
{h) 4m 18 m?
a) (k) el
10
fi
(d]
[
=
i 4
2
Fiz. B
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9 Copy and complete the table of squares 9 A 12 m by 12 m square garden has 2 I m

{Table 15.2}. wide path through the centre, parallel to
ane side of the square, This is shown in
Table 15.2 Fig. 13.9. Calculate the area ol garden left

over for planting.

T length ofsia area .
(a} 6 cm
(b) Sm
@ | ®wm | 12m
_':-'ﬂ I oy N 1'm
{el 1.2 m l
M| 2iem | Fig. 15.9

8 Calculate the areas of the shapes in Fig. 10 A cardhoard box is 20 cm long, 12 cm wide
15.7. All length are in metres and all angles and 8 cm deep (Fig. 15.10). Caleulate the
are right angles. total area of cardboard in the box.

4 Calculate the shaded areas in the diagrams
in Fig. 15.8. All lengths are in centimetres
and all angles are right angles.

(1]

Fig. 15.10

11 The bax in question 10 is cut down the e
and flattened as shown in Fig. 15.11(a).

Fig. 13.8 1 |
(=) - (b

5 A floor + m long and 3% m wide is to be  Fig 151/
concreted. Find (a) the area of the foor,

(b) the vost, if concrete costs $36 per m=. Caleulate the area of the smallest s :
6 How many m? of floor are there in a room rectangle from which the box co
6 metres square! made, i.e. calenlate the area of
7 A sheet is 2,15 m long and 1,6 m wide. rectangle in Fig. 15.11(b). What
What is the area of the sheet? would be wasted?
8 Inz dining hall 25 m by 12 m. an area fm 12 Calculate the total area of the walls
square is kept elear for cooking. What area room 5 m long, 4 m wide and 2; m
is left over for dining? v (Do not allow for doors and windows.}
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| litre of paint covers 13 m? How many

litres of paint will be needed to paint the

walls of the room in question 127

Caleulate the area of the ceiling of the

room in question 12. How many 2} m by

1 m ceiling boards will be needed to cover

the ceiling of the room?

A 1oll of cloth contains 56 m* of material.

The cloth is ; m wide. How long is the roll?

The pages ol a booklet measure 20 cm by

12.5em

(a) Caleulate the area of a page of the

book.

The pages of the booklet are numbered | 1o 36.

(b) How many sheets of paper are needed

tor a book of 36 pages?

{c) Calculate the total area of paper used

in the booklet.

17 A sheet of 150 gsm drawing paper mea-
sures 0,8 m by 0,6 m. 150 gsm means that
the mass of the paper is 150 grammes per
square metre. Find the mass of 10 sheets
of drawing paper.

18 A board measures 21 m by 1] m and costs
$25. Calculate the cost of | m? of the board,

19 A boy has 16 marchsticks. He lays them in
the shape of a reciangle (Fig. 15.12). Call
each matchstick a unit and find the pen-
meter and area of the rectangle m units
and units?.

=4 & =

Fig. 15.12

B

Use matchsticks or squared paper to show
the different rectangles which the boy can
make using all 16 matchsticks. Find the pen-
meters and areas of these rectangles. What do
you notice?

B

Area of parallelogram

| E pf— /—e N—. I 1 3
’ el Li - ;
i -—
Fig. 15.15

The diagrams in Fig. 15.13 show how a paral-
lelogram, B can be changed to a rectangle, B,
by moving a triangle; T, from on énd to the
other.
area of parallelogram, P = area of rectangle, R
=b =k
In the diagram, the height of the parallel-
ogram is 4 and its base is . In general:
area of parallelogram = base X height

and

base of parallelogram = area + height

height of parallelogram = area + base
A parallelogram can have two bases and two
corresponding heights as shown in Fig. 1514

bl
L
]
2
s
&

base (1) % height (1}
base (2 % height (2)

)

Tveagdin | 1%

-

lagse 11

Fig. 15.14

(a) Areq =
b Area =

Example 5

In Fig. 15,15, the base of the parallelogran is 6 cm
long and ity hetght s 4 enn Culeulate the area of the
parallelagram. If the length of the other side of the
parallelogram is B cm, caleulate ity corresponding
height, .

o |

T |4 ¢m
S
G 0m
Fig. 15,15
Area of parallelogram = fcm X 4cm
= 24 cmt
height = area + base
= XMcm? + Ecm
= Jcm
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Exercise l5¢

Calculate the areas of the parallelograms in Fig.
15.16 (numbers | to 8), All dimensions are in
centimetres,

1
7
4
5
Fig. 1506
In each of the parallelograms in Fig. 15.17 1
(numbers 9 to 13), caleulate the height, 4. i
Lo 4 em i &em n
| |
! |4
=_| _._EII Area = M m?
Areq =27 emd Area = 4 om?
Fig. 15.17
In each of the parallelograms in Fig, 15.18 i .
(mumbers 14 to 18}, calculate the base, 5. ,'
:ﬁn-_—m
|
I
0
15 Area= 42 mr
5 b 17 )
= oy
L. J 5
Ares = 48 e




In each o the parallelograms in Fig. 15.19
\numbers 19 to 22), calculate (a) the area, (b}
the height 4 or the base 4.

Fig. 1519

Area of triangle

Right-angled triangle

Any diagonal of a rectangle divides it into two
equal right-angled triangles (Fig. 15.20). Thus:
area of a right-angled triangle = § x product of
the sides containing the right angle.

[l In

Fig. 15.20

Any triangle
Any diagonal of a parallelogram divides it into
two equal trangles (Fig. 15.21).

L

Fig. 15.2]

Thus the area of each triangle is half the ares of
the containing parallelogram (Fig. 15.22).

|
|
1
|
=

Fiy. 15.22

Since, area of parallelogram = base x height,
then:

area of triangle = { X base x height
Notice that any side ol a triangle can be taken
as base. Each base has its corresponding height.

txample 6
Calculate the area of the triangle shown in Fig. 15.23.

Fig. 1523

The height is 5 cm. The corresponding base is
8 cm. We do not need the 7 cm side.
Area of triangle = £ x base x height

=% x 8 x Hem® = 20em®

Example 7
Calculate the area of the triangle shown in Fig. 15.2¢.

Fig. 15.24




Notice that the height from A o base BC falls
outside the triangle.

Area of AABC = | x base BC x height AX
: % hom X Sem

=7, om!

Example 8
Calculate the area of the quadrilateral ABCD in
Fig. 13.25,

Fig. 15.25

Notice that the diagomal AC divides the quad-
rilateral into twn night-angled triangles.
Arena ol AABC = lx M x 15cm? = 150cm?
Arcn ol AADC = %X 24 x Tem? = B4 cm?
Areaol ABCD = 150 em? + 84 em2= 254 em?

Example 9
Caleulate the avea of the trapezium ABCD in
Fig. 15.26,

Fig, 13,26

The diagonal AC divides the trapezium into
two triangles. The height of each triangle is
i} e, '
Areaof AACH

Area ol AACD

Area of trapezium

r,:-&: 13 % Bem? = 52 emt
%xﬁxﬂcm?= D4 rm
= 5%¢m? + 24 cm?

= 7hcm?

1]
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Area of trapezium

Fig. 15.27

Using the method of Example 9 in Fig. 15.27,
areaof trapezium = 1 X a X h + 3 X & x 4

Area of trapezium = (@ + bk

Exercise 15d
1 Calculate the areas of the triangles in Fig.
15.28. All dimensions are in cm.
bl
|
E:
|
S =




Calculate the areas of the quadrilaterals in
Fig. 15.29. In each case, draw a diagonal 1o
divide the shapes into two triangles. All

| g . .
dimensions are in cm.

N

Area of a circle

For the following you will need paper, susaes
and a protractor. Draw a circle of any racSes &
Divide it into 12 equal scctors. The angle of
each sector is 30% Cut out the 12 sectors and
arrange them to make a ‘parallclogram” ==
shown in Fig, 15.30.

The height of the *parallelogram’ is r and its
base is of length ar (i.e. half of the circum-
ference of the original circle).

Suppose that the shape &5 a parallelogram,
then,

arca of parallelogram = =y X r
= nr* and, hence,
area of original circle = nr?

When more sectors of the original circle are
taken, the sides of the parallelogram become
much straighter. (For example, try this acthsny
with 36 sectors, cach af 10%) Thus, to calcalaze
the area of any circle of radius r, use the
formula:

area of circle = ar*
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Example 10
Find the avea of a civole of radiny 3) metres, Use the
value=: fir m.

Arcaof circle = ar?
= Zx (3l =2xixim
— TR
5— m
= 383 m?
Example 11

Caleulate the area of the shape in Frg. 1551, U
= for .
LR

1m

I m

I
Fig. 15.31

Areaof 16 m by 1) m rectangle = l6m X [0m
= 160 m*

Diameter of semi-circle = 14 m
Radius of semi-circle = Fm
Area of semi-virele ! T

= !
s
77 m*

6m” + 77m’
237 m’

x%a{ 7 % Tm*

Arva ol whole shape

nunn

Exercise 15e

1 Copy and complete Table 15.3 for circles.

Use the value " lorn.

Table 153
radius diameter area

| (a) 7m

(h) 7em

() |40 mm

{d) 2B m

() 34 em

(i 2,1 cm
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Iy (b frl
D
7 7

-1} (el
D & .
| |
| 4

B, 28

Fig. 15.32

2 Cilculite the area of each of the shapes @
Fig. 15.32. All lengths are in cm. Use
value % for . In each case, make a skes
of the shape and put in as m
dimensions as possible, especially «
radius of any cireular parts.

3 Calculate the shaded areas 1 the sha
in Fig. 15.33. Use the value £ for 7.

£y -

Fig. 13.33

4 A circular mat has a diameter of 2
Find its radins and hence caleulate o
area ol the mat. Use thevalue 3,14 [or .

5 A goat is tied to a peg in the ground. T
rope is 3 m long. What area of grass
the goat eat? Use the value 3,1 for .

6 A protructor is in the shape of a semi-cire
of mdius 5 em. Calculate the area of ¢
protractor. Use the value 3,14 for .




7 There are two circles, ane large and one
small, The radius of the large circle s
three times the radius of the small cirele.
Find the value of the fraction:

ared of small cirele
aren uf large circle

8 The foor of a round hut is 10 m in tlin-
meter. A weaver charges 546,30 10 make 4
rat to fit the Hoor. Use the value 3.1 for =
to find the cost of the mm PeT S0 Uare
metre.

9 A design is made by drawing seven small

eircles inside one large vircle as shown in

Fig. 1534,

Fip, [3.04

I the diamerer of the large vircle is
3 em, calenlate
() ke radius of the large circle.
(b) the radius of each small circle.
e} the area shaded in the diagram.
Use the value 3,14 for .
10 The sports field shown in Fig, 13,35 hay 4
90 m by 70 m football feld with a semi-
circular area at each end, A track i
round the perimeter of the sports feld,

9 m

Fig. 13.35

Use the value € for 7 1o calculate,
() the area of the sports field.
(b) the length uf-n-th:dlj:: track.

Large areas (hectare, km?)

The emsand m* are used ro measure relatively
small -aress. Larpe sreas need mmere ppro-
priate units, The hectare is commaonly used flor
measuring arcas dbout the size of 2 G or &
ton. A heotare 38 the dreg of a siuare wheh

mepsutes 100y by 100 my,

10k 1y

| hevtase (bl

Fig. 13.36

Think of u hectare as being about the size of
wo lullsize football or hockey pitches. The
abbreviation of heerare is ha.

lha = 100 m x 1 m

= [ 000 m*

The square kilometre, kni’, iv used for
megsuring even larger regions, such as the size
ol i digtrict or a countrv. For example, the area
af Zimbalwe iz 390 580 ki,

1 km* 1000w = | 000 m
1 000000 1
LO) g

I

([

Exercise 15f _

I Arectangular park measures 800 m by 300 m.
Lxpress its area in hectares:

2 A map of greater Harare shows 1he city to
cover an area 25 km by 36 km. Express this
areain km?,
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$ Warren Hills golf course 1s roughly rec-
tangular in shape and measures 0,9 km by
1,6 km. Express its area (a) in km?, (b) in ha,
(c) in m*. Which of these areas do you think
is most appropriate?

4 A building plot of area 1.5 ha was sold for
$50 000, Find the selling price per m® to the
nearest 10 .
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5 A small game reserve is roughly circular &
shape and has a diameter of 8 km. Use
value 3 for @ to estimate the area of 1
reserve in ha. :




apter 16

Suppose that on a certain day the population of
town is exactly 18279 people. What will be
e population one week later? It is impossible
%o say. However, we will have a good idea of the
‘population. Tt will be 18000 approximately.
We say that 18279 = 18000 to the nearest
thousand. Notice that 18279 is between 18 000
“and 19000, but is nearer 18 000.
We can also say that 18279 = 18300 to the
nearest hundred. Notice that 279 is between
200 and 300, but is nearer 300,

In each case we have rounded off the
original number. We may round up or round
dowm. 18279 is rounded down to 18 000, but it
is rounded up to 18 300.

Table 16.] shows how to round off numbers

530, 631,632, ..., 639 to the nearcst ten,
Table 16.1
Rounding off to the nearest ten
630 | no need to round off
gﬁé round doen to 6830
573:3 {these numbers are nearer
634 630 than 640}
635 halfway between 630 and 640:
round up to G4H*
ggﬁ round up ta 640
ES; {these numbers are nearer
639 G40 than 630)

* There are other rules for rounding off & 3. However, the above
rule will be used in this course,

iveryday arithmetic (1)
ADD rnmmatlon and estimation

Example 1
Round off 14505 fo the nearest (a)
(b) himdred, (¢) ten.

thousand,

fa) 14505 = 13000 to the nearest thousand.
Note: 14505 is a little nearer 15 000 than 14 000.
(b) 14505 = 14500 w the nearest hundred.
fe) 14505 = 14 510 to the nearest ten.

Note: the last digit of 14 505 is 5; round up.

Example 2
Apgproximate 79,63 fo the nearest (a) hundred, (5] ten,
(¢) whole number, (d) tenth,

fa) 79,65 = 100 to the nearcst hundred.

(b} 79,65 = 80 to the nearest 10,

(c) 79,65 = B0 to the nearest whole number.
Nate: the fraction 0,65 isnearer | than (; round
up 79 to the next whole number, 80.

{d) 78,65 = 79,7 to the nearest tenth.

Note: the last digit of 79,65 15 5; round up.

Exercise 16a (Oral)
1 Round off the following 1o the nearest
(i) thousand, (ii) hundred, (131} ten.

(a) 18624 (b) 25246 (¢} 3278l
(d) 7163 (e) 2968 iy 9476
(g) 14939 (h) 26888 (i) 45072
(j) 3616 (k) 16065 (1) 12503
(m)9895  (n) 30097 (o) B350

2 Approximate the following to the nearest
ten.
{a) 345 (b} 375 {c) 695
d) 705 {e) 715 iy 995

3 Round off the following to the nearest whaole
number.
) 6.9 (b) 12.3 ic} 78,75
(d) 29,6 (€] 9,5 (f) 99,49
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4 Approximate the following to the nearest

tenth.
fal 71 (b 004 i 15
(d) 0,45 el 0,98 {1 0,02

5 Round off the Dllovwing w the oearest
hundredth,
{a), 0,164 (k) 0,167 el 0706
[} 0,702 (p) 1,295 (1 0404

6 Approximate the fllowing 1o the nearest
111 whaele number, i) renth,
{a) 1,38 ) 409 ) 9.65

7 Round off the [pllowing 1w the nearest
(11 tenth, (1) hundredth.
(a) 0,372 by 0.625 o) 0,135

8 Approximate the following to the nearest
li) ten, (i) whole number, (i) tmlh.
(a) 26,48  (b) 8,35 () 5,84

9 Round off 0,798 to the (2] whae
number, (bl tenth, (¢} h.lm 3

digitat the lefia

oo 6, 7, 8, 9are ranies
rounded down. Hi#ll
their correct place v

Examples 3 1”'“‘”
Rfﬁ!rj the fallowing examples and ootes care-
Tully.
ia) 546,52 = 500 1o | sigmificwnr figure
3652 =350t 21
Note: s.f. 1 short for agnificant figures.
6532 =54Twisl
3652 =546 510 4 51

th 80296 =810 1wl
80296 = B0 to 21
Noter in this case the Zero must be given
atier the decimal comma; it issignificant.
BO2O6B = B3 w3 sl
8.0296 = 8,050 10 4 .1,
Notes the dth sgnibicat digan s ae e #omst
be written dawn.

e 000925 = 0,009 w | 5L

Noge: 948 the first non-zero digin, 'U'he rwe
zeres after the decimal comma are non sig-
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‘Exercise 16c (Oral)

Round off the following to (.« o dup., (b 2d.
e Gdop

1 125518 2 2177 3 ._i,ﬂ_?ﬂ:_)

4 149375 5 19873 6 (L5846

7 U625 8 0,0375 9 (8002

nificant figures. However, they must
written down 1o keep the Torvect pla
values,

0,00925 =0,0093 w0250

Exercise 16b (Oral)
1 Round off the following to (i) 1 5.4, (i} 2s.

I:. ?234 (hY G035 el 14612
(d) 3604 (el BO09 ([ 50860
i'gj 28336 thi 98532 1 BE95
(3) 26002

2 A e the following 1o (i) 161
oy i) 6.5, (iv) 458
L 4 (b) 18502 (o) 12675

a9 r'l.":l 25406
*!htfnllnwmgmln Psfl, idl 2sE

I'LH [131]:19 o] D006 30

are counted from the dec
after the comma  are
%ﬂ-ﬂlrﬂ Btgii: are rounded up or down ay
fore. Place values must be kept.

Examples 4
Read the following examnles carefully,
(& 149028 =144 1o | cim"im:ll place
14,9028 = 1490 102 d.p.
[0 8 = 14903 w3 d.p.
Yute: doqu s short for decimal 1:13:::.'5-_
il 238750 = 24t ] el
23975 = 240w 2d.p.
23975 =238 w3 d.p.
e L7 2 =1 ] dap.
L0732 = 0.01 w Zd.p,
L7 2 = 0007 1o Sd.p,
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._Exampleﬁ

n the 19868-89 budedt it was decided to spend
$19 181 160 on Wildlife Manggement. How mizfit
the Finance Minister say this amount in e speech?

e might say:
' $19 million
or, about 319 million
or, justover $19 million
He might also say:
$20 million
or, just unider $20 million
1In the first case he has rounded 1w 2 5.1
(In the second case he has rounded to 1 5.1
The $160 at the end of the $19 141 160
would be a lot of money for a'student to spend.
However, in terms of the budger for a whele
country, £160 is insignificant. The Finance
Minister is not likely to mention it. If a
newspaper says, ‘Government to spend
$19 million on wildlife!, we take this to mean
the Government will spend between
$18,5 million and $19,5 million.

Exercise 16d

1 (a} There are two 6% in the amount
$8 614 160. Write down the amount of money
that each b represents.

{b) There are two 1's in the amount
#9614 160. Write down the amount of maney
that each | represents.

2 The actual age of a man is 39 years 8 months
289 days. A doctor asks the man his age. What
will the man say?

-3 In 1989 it was proposed to spend $846 744 250
on Primaty and Sccondary Education. Give
at least three different ways in which a
Government Minister might sav this amount
in a speech.

4 A newspaper headline says,'New road 1o cost
$21.4 million!" Berween what amounts will
the road cost?

5 Table 162 gives the provisional amounts

“spent an two aspects of Social Welfare for
the years 1387/68 and 1988/89.

Table 16.2

(in § thousand)
198788 158859
Community and !
Cooperative and 18579 °
Women's Affairs
Youth, Sport o=
and Culture 15783

(a) Heow might a Finance Miﬁﬂﬂ'?
1987/88. Community and Cooperatee
Women's Alfurrs amaount in a speech®
{b} How might a newspaper prass
1938/89 Youth, Sport and Culture smmsess®
{e)  Find the total spent in 985758
to 25l

(d}  Find 1he total spent on Co
and  Cooperative and Women's
during the two years correct to 2 5.1
{e) Tind the total amount spent on these
two aspects of Social Welfare over the 2
vears correct to 2 5.6

-

False accuracy

Consider the following:

1 A student measures:a line with a ruler and
savs it is 162,83 mm long. Since it is im-
possible to measure 0,83 mm on a ruler. this
answer is an cxample of False accuracy. It is
more realistic to sav that the line is 163 mm
long.

2 A report estimates the 1990 population of
Harare 1o be 977 332, Since this number 1=
an estimate it would have been more realistic
ter give the population to 3 s.1.: 977 000,

Most measuring instruments, such as a ruler,
protractor, thermometer, balance, measuring
eviinder, give results which are correct to only 2
or 3 significant figures, The answers to calcula-
tions using measurements by such instruments
should likewise be given to 2 or 3 significant
figures only.
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Some instruments Can Measurc very accu-
rately, Where possible, ask vour science teach-
er to show you a micrometer screw gauge, a
travelling microscope, a chemical balance, any
Vernier gauge or other highly accurate mea-
suring instrument.

Exercise 16e (Oral)
1 Give the measurcs which will complete
Table 16.3.

Table 16.3

instrument | can measure accurately

to the nearest

ruler M

protractor

thermometer

SpTing
balance

measuring
evlinder

clock

2 Each of the following is an example of false
accuracy. Round the given numbers to 3
significant figures.

(a) The line is 185,39 mm long.

(b} Thewoman is 165,778 cm tall.

{c) The radius of the earth is 6 383.4 km.

{d) The bank is 985,372 m from the traffic
lights.

{e) Mount Everest iz 8 847,73 m high.

(f) The villages are 14,275 km apart.

(g} The man hasa mass ol 67,883 ke

(h) Each biscuit has a mass of 6,6295 g.

(i) The parcel weighed 2.865 5 kg.

{(j) The lorry carried a load of 7,643 21
lonnes.

(k) The tin contained 125,108 g of coffee.

{l} Theletter was 11,319 g in mass.

{m) The rural population is 6 839 062.

{n) The Atlantic Ocean covers
86 563 680 km®.

{v) The cup held 240,862 mi of tea.
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(p) £33 8835 219 was spent on Veteri

Senvices.

fq) It tock 11 h 22 min 38, 53 s to fly
London.
{r} A full petrol tank holds 40,117 litres.

(s) The house cost $51 243,64

(t) The temperature was 26,247°C.
3 Table 16.4 gives some estimated populatio

Round each number to a suitable degree

.H.CEU.I'&E}Z

Table 16.4
a country 32837 541
a large city 1325062
a large town 385 460
asmall town 7825
avillage 683
Estimation

There are many advantages in being able to
make rough calcnlations. Cansider the fol-
lowing.

{a) A butcher is thinking of buying 22 goats a2
$57 each. He does a rough caleulation first:
§57 x 22= $60 x 20=%1200

The symbol = means is approximately equal to
$1 200 is an estimate of the cost of the goats
The estimate is not accurate, but it gives the
butcher a good idea of the true cost. He may
think that $1 200 15 too much money. However
he may think that he can buy at this price. H;I
then does an accurate calculation:

$57 = 22 = §1 254 57
114
1140
1254

Notice:that 1 254 = §1 200.



(b) A student does the following problem:
Calculate the wages of a person who works a 42 four
week for | B6c per hour.

The student gets an answer of $7 812, She
looks at her answer and thinks, ‘Tt is nearly
impossible for someone to get $7 812 for a
week’s work.” She does a rough check:

186c x 42= $2 x 4 = F80
This makes her check her working, She sees
that she forgot to change cents to dollars.

186c % 42 = 7812 cents

The correct answer is $78,12. This agrees
with her rough check, $80.

It is a good habit always to check “calcu-
lations by making a rough estimate. A quick
estimate can stop you making errors. It can
also tell you whether your answer is sensible or
not.

When making an estimate, it is usually cnough
to round off numbers to | significant figure or
to the nearest whole number.

Example 6
fa) Fm‘mﬁrougfxmfuzrgf4— ® 1—

(b) Find the value of 4l x 1z accurately,
(a) 41 lgllad4xa=18

- &3
8

(]

=7

cof=~a -:‘:n

I _ 21
(b) 43):] —Tx

D:‘]r__“
[=nd BN

Exercise 16f(Oral)
In questions 1-20, round off each number to
1 5.F. Then estimdte each answer.

1 28 + 19 2 73- W

3 24 x 37 4 572 + 22

5 If +58 6 92-126

7 69 x 52 8 817+ 19

9 37 + 52 10 833 — 287

11 99 x 95 12 171 = 18

13 $47 + $61 14 $51 - %17

15 $9,60 x 5,8 16 43kg = B2
17 133 g + 452¢g 18 943 m - 482 m
19 $53 x 18 20 %672 = M

——“

In questiong 21— 40 round off cach St .
the nearest whole number, Then cstinssss s
answer,

21 62 + 3.7 22 123 + &3
23 3.4 x 58 24 14,07 + 6,7
25 347 + 12,75 26 5 - 23

27 16,7 x 1,04 28 157 + 41

29 £ + 5/ 80 7,35 - 3,45
31 8: % 73 32 9774 + 364
33 1+ 25 34 10} x 3!

35 175 63 36 1248 + 7.8
37 $4,72 + 8Yc 38 $13,09 - $4.81
39 $25H x 43 40 195 + 34

In guestions 41-530 round off cach number to
| 5.0 Then estimate each answer.

41 041 x (.92 42 0,075 = 0,025
43 0,333 x 0,687 44 (1,047 = 0,023
45 009 = 0.12 46 048] + 0,22
47 0,617 = 0,028 48 049 + (12
49 0067 = 025 50 0,108 = 0,027
Exercise 16g

1 Calculate the accurate answers to every
filth question in Exercise 161 i.ec questions
5, 10, 15; ... Use vour estimates to check if
VOUT ANSWETS Appear correct.

2 [n 1990 the value of 1 house was $47 600,
Its value rises by about 0% cach vear.
Estimate its value in 1991 correct to the
nearest $100,

3 A bucket holds 10,5 Hwres. A cup holds
about 320 m{. Estimate the number of cups
of water that the bucket holds.

4 A cooperative farmer has 34 000 1o spend
on cattle. He wants to buv nine calves. Each
call costs $372 on average. Use estimation
to check that the [armer has enough money.
Find, accurately, how much change he will
get after buying the calves,

5 The populations of five towns are 13 GO0,
[ 7 300, 62 500, 74 00 and 34 400, cach 1o
the nearest 10U, Find the total population
of The five towns to the nearest 1 OO0,

6 36 football teams meet at the National
Sports Stadium, Each team hias 12 players.
First estimate, then find aceurawely, the
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total number of players at the Sports
Stadivm.

7 x = 0,176 = 0,32. By doing a rough cal-
culation, decide which one of the following
is the value of x:

(a) 0,18 (b) 0,2
(d) 0.3 (e) 0,55

8 Astudent tries the following problem:
Calculate the cost of 7.8 metres of cloth costing
$8,15 per metre.

Her answer is §6 357.

{a) Is this answer sensible?

(k) Estimate a sensible answer by round-
ing to the nearest whole numbers.

(¢) What error do you think the student
made?

9 A shop sells about 3400 magazines each
week. The selling price of 2 magazine is 48
cents. Estimate the amount of money the
shop gets cach week from. selling maga-
ZInes. .

10 An aeroplane flies 2 783 km in 5] hours:
First estimate, then calculate, the average
distance it flies in | hour.

11 Fig. 16,1 is a newspaper advertisement
showing old prices crossed out and new

prices given in place.

SAVE 60%

(¢) 0,21

$33-2g $21,47
$2550 $19,29
$25:58 $15,84
$24-8¢ $15,23

$12,57
Fig. 16.1

{#) Round off all the prices to the nearest
$. Express each new price as a percen-
tage of Lire old price correct to 1 5.1

(b) Isit true that 60% is saved?

12 A man’s pace 1s about 70 ¢m long, He takes
2 858 paces to walk from his house to the
post office. Estimate the distance of his
house from the post office.
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13 Eight oranges have a mass of 963 g. Rufuro
bought 5 kg of oranges. Approximately
how many oranges did she gerf"

14 There are 97 exercise books in a pile: The
height of the pile is 47 cm. Estimate the
thickness of each exercise book in mm.

15 A textbook has a mass of 324 g. A school
bought 96 copies of the textbook. Estimate
the total mass, in kg, of the parcel the books
came in.

16 The perimeter of a schoolis | B05 m. In the
perimeter fence there are 20| fence posts
equally  spaced. Estimate the djammr
between any two posts.

Common measures

The most common units for lengths are
millimetres, centimetres, metres and  kilo-
metres. We use the lower units (millimetres and
centimetres) for short lengths and the higher
units (metres and kilometres) for larger distances.

The common units of mass are the gramme,
kilogramme and tonne. The common units of
capacity are the millilitre, litre and kilolitre. As
with length, we use the lower units for smaller
quantities and the higher units for greater
gquantities.

Exercise 16h (Oral)
1 State the units of length you would use to
measure the following.
(a) height of adesk
(b) height of vourself
(c) thicknessof a book
(d) distance from Harare to Mutare
(e) diameterof a coin
(f) distance of the classroom from the
staffroom
(g) length of your fingernail
{h) thickness of a coin
{i) distance round the earth
{j) your waist
2 State the units of mass vou would use to
measure the mass of the [ollowing.

(a) aparcel (b) alorry’s load
{c¢) amango (d) abook

(¢} vourself () aleuer

(g} acar (h) packet of sugar



(1) arable (j) the liquid gas in a

gas cylinder

3 State the units of capacity you would use to
measure the capacity of the [ollowing.

{a) cup (b) car petrol tank

(€} medicine bottle (d) test-tube

{e) hucket (Y reservair

(g) teaspoon (h) water storage
tank

(i} sink (i} petrol tanker
(lorry)

4 The following are all answers that students
gave to guestions in a mathematics class.
Which of these answers are nof sensible? If
you think an answer is not sensible, sav what
approximate size you think the answer could
}Jl.',
fa) Astudent walked 60 km in an hour.

(b) Five tins of milk cost $23 000.

(¢) The mass of the dictionary is 1,2 kg,
{d) The height of the man is 181 cm.
() The mass of the woman is 358 kg.
{f} The pencil was 17 cm long.

{g) The cop holds 22 litres.

(h) The water tank has a capacity of 12
kilolitres.

(i) Tt took 15 seconds to drive from Gwern
to Mutare:

(1) The diameter of the tennis ball was
25 mm.

(k) The mass of the record player is 9,8 kg.

(1} The Principal’s pay is $26 a vear.

{m) The door was 80 em wide.

(1) The car is 32 m long.

(o) The massof the dog was 12 g.

(P} The candle was 26 m long.

{q) The area of the football field is 4 000 ¢m®.

{r) The diameter of the bicycle wheel is 60 cm.

(s) The new car cost 435 cents.

(1} Triook 2.6 m of string to tie the parcel.

(u) The mass of the ruler was 50 kg.

(v} The sun is 400 m from the earth.

{w) The boy put 224 cubes of sugar in his
1ea.

{x) The plane took || hours to fly from
Harare to London.

(¥) The height of the flagpole is § mm.

(z) The bottle contained 48 mé of ink.

Body measures

You should know the sizes of parts of your Body,
such as your hand-span, the length of your St
your waist measurement and your body mass
You can often use these to estimate other
measures,

The following assignments show how to use
body measurements to find other distances.

Exercise 16i
You will need a metre rule, a tape measure, an
empty litre bottle, a cup and a spring balance
from the science laboratory.
1 (a) Use a metré rule to measure your
hand-span in em (Fig. 16.2).
(b) Does anyone in your class have a
hand-span Iess than 15 cm?
(c) Does anyone in vour class have a
hand-span greater than 24 cm?
Use your hand-span to estimate
(d) the width of your desk to the nearest
10 e,

ilZ
\jé/’

Fig 162  Hand-span: distance between  out-
stretched tips of small finger and thumb

(e} the width of the blackboard,
(f) Use a metre rule to check your esti-
mates in (d) and (¢).
2 (a) Measure the length of a new pencil.
(b) Use the pendl to estimate the width
of vour desk,
(¢) Does your answer agree with that of
question 1{d}?
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Fig. 6.3

3 Go outside and walk ten paces (Fig. 16.3)

pace
Pace: length of step in normal walking

{a) Use a measuring tape, or a metre
rule, to measure the distance you
have walked.

(b) Calculate the length of one of your

paces.
For example, if vou walked 6,5 metres,
then
| pace = Bim + 10
= {},63 m
= B em

Measure the following distances in paces.
(a) From the front of the classroom to the
back of the classroom.
(b} From the classroom door to the library,
{c) The length of a football field or netball
court.
{d) From the S5chool gate to the Principal’s
office.
(e] Another distance of your own choice.
Use your result in question 3 to estimate
the distanees in question 4,
For example; if the football field is 126 paces
long, then
length of football feld = 0,63 m x 126
(rounding oll’) =~ (6 x 130
length of football field = 78m
I{ possible, use a tape measure to check some
of your estimates in questions 4 and 5.

7 Two students, A and B, walked across the

8 Find an empty litre bottle and a cup.

g Use 2 halance from the science laboratory.

10 Copyv a2nd complete Table 16.5 with y

width of a school assembly area. A wok 30
paces. B took 36 paces. Which of the follow-
ing could be reasons why their results are
different?

(a) Alslazy

(b) Bisagirl

(e) A isqguicker than B

{d} B has longer legs than A

(e} A hasalonger pace than B

(f) Bwas carrying a bucket of water

{a) Fill the litre botde full of water.

(b} Find how many cups of water the ki
bottle holds.

(¢} Calculate the approximate capacity,
the nearest 30 ml, of the cup.

(d) Find how many cups of water it takes
fill an empty bucket (or large tn).

(¢} Hence calculate the approximate ca
city of the bucket (or tin).

‘a) Find a stone which has a mass of ab
1 kg.

(b) U?;ng your hands as a balance, try
find three things which have the s
mass as the stone. .

(¢ Check your estimate by measuring ©
three things on the balance.

personal statistics.

Table 16.5
name
my height cm
Yy Tass kg
my hand-span cm
my pace cm
my foot cm




Revision exercises and tests

Chapters 9-16

Revision exercise 4 (Chapters 9, 12)

1 How many degrees in
fa) aright angle, (b) % of a revolution,
{c) 2irevolutions, (d) 1} revolutions?

2 State whether the following angles are
acute, obtuse or reflex.
{a) 212° (b} 81° (c) 95°
(d) 5° (e) 179°  (f) 198°

3 Use a protractor to measure AOB and BOC
in Fig. R6.

0
Fig. R6

4 Use a protractor to construct angles of

(a) 40°, {b) 90°, (¢) 150°.
5 Construct a copy of Fig. R7 such that
AOB=66° Measure BOC.

0
Fig. R7

7

8

Fig

Find in degrees the angle between the hour
hand and the minuee hand of a clock ar half
past 10.

How many lines of symmetry do the follow-
ing have?

fa) a rectangle

(b} asquare

(c) anequilateral toangle

{d) an isosceles triangle

Twao sides of an isesceles triangle are 3 cm
and 10cm. What must be the length of the
third side?

Sem

B c

3em

.\ B
Y X
In Fig. R8, ABCD is a parallelogram and
ABXY is 2 rhombus. If BC=3cm and

CD=5cm, find the perimeter of the whole
shape.

A B Z

I
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10 In Fig. R9, ABCD and CDEF are squares

and CFXY and BCYZ are rectangles.
Their diagonals cross at B, Q, R, 5 respec-
tively. What kind of quadrilateral is

(a) BPCS, (b) CQFR, (c) PDQC,
(d) SCRY, (e) SCFY, () BDFY,
(g) PDEC, (h) PORS?

Revision test 4 (Chapters 9, 12)

I

The angle between the hands of a dnck at

2 o'clock is _

A B 24° C 30

D &0° E 72

The number of degrees mﬁ of 4 revolution

15

A8 B 123 C 225

D 45 E 60

Which one of the following has o lines of

symmetry?

A circle B regular hexagon

C  isosceles D eguilateral
triangle triangle

E scalene triangle

4 The diagonals of one of the following afeays
cruss at right angles. Which one?
A rectangle B sguare
C  parallelogram D trapezium
E  regular pentagon
5 In Fig. R10, PORT and TORS are paral-
lelograms.
P i3 5
5
Fig. R10 Q .m R
OR = 3cmand TQ = 4 cm. What is PS?
A Jem B 4cm C 5em
D 6em E Vem B
6 Use a protractor te measure ABC in Fig.
RIL
B
A I
Fig Rl
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Use a protractor to draw an angle of 56%
Find, in degrees, the reflex angle between
the hour hand and the minute hand of a
clock at half past 3. d

Name four quadrilaterals which have at
least one pair of paralle] sides.

Skeich a quadrilateral which has only ane
line of symmetry.

Revision exercise 5 (Chapters 10, 11)

1 Simplify the following.
(a) 345 x 1000 (h) B8O x L0V
e} 5,15 + 100 (d) 247 = 10¢°
2 Simplifv the following.
(a) 904 + 6,7 (b) 904 - 6,7
fe) 8x05 (d) 0.6 x 0,04
(o) 22 “*2 () 36+ 0,0004
3 How m]:n'_; cans, cach L# litres in capacin,
can be filled from a tank containing 54 litres?
4 A man bought a house for $25 350, After 5
years its value had increased by 3319%.
Calaslate its value after 5 vears.
5 Express 0275
{2) a=afraction in itslowest terms,
(b) asapercentage.
6 Divide 4,914 by 0,091,
7 Simplify the following.
a) (=3) + (+8) (b) (+3) =(+ H)
(e) (=7) = (+7)
8 Simplifv the following.
fa) —4 + (=7) (b) —2 — (=1
¢y 6+ (=9
9 In the year Ap2l, a woman was 36 years
old. In what year was she 12 years old?
10 Simplify the following.
(a) 25 —4; (b} 9.8°C - 18°C
Revision test 5 (Chapters 10, 11)
1 1200 = 0,04 =
A 30000 B 3000 C 300
D 30 E 3
2 If23 x 54 = | 242, then 1,242 = 051 =

A 0,023 B 0,23 C:23

D 23 E 230

Which one of the lollowing numbers is the
greatest?

-2 B-30 C-l00 D-500 E -3




4 90 - (-70) = of each beast is $318. Estimate the total

ring decimals.

(a) ) 3 @5 (5
What percentage of the letters in the word
profractor are vowels?

A trader hought a pair of shoes for $12,40.
He sold them at a profit of 35%. What was
the selling price of the shoes?

The temperature inside a refrigerator is
2,4°C, What will be the temperature if it
falls by 3,.9°C?

0 Simplify the following.

(a) 3= 11
(c) B — (-13)

(b) -9 + 4
(d) -6 + (-6)

Revision exercise 6 (Chapters 13, 16)

Say whether each of the following is true or
false.

{a) 11 = x = Bwhenx = 19.

(b} 36 = 24xwheny = 1%

Solve the following.

(a) & = 35 (b) & = 1B

(c) 6 — 2% = 12 {d}%=2n

@ 2=y M 1w =15
Salve the lollowing.

@) x—-4 =12 I[b]B:%-x

fc) 12-x =10 (d) 3¢ + 5 =23
fe} 12=353h-8 (D 74+ 2:=19
Salve the following. B

fa) 2» -8 =1 (b 2 =3 -2
€} x4+ 3 =10

Round off 29 833 to the nearest

(a) thousand, (b) hundred, (¢) ten.

Round off 0,845 to the nearest (a) tenth,
(b) hundredth, (c¢) whele number,
Estimate the following.
{a) 8.6 x 54 (b)
{c) 0,82 + 0,39

A farmer has 385 cattle. The average value

1 3
I{J; > 51_

A -850 B -30 C + 350 value of the farmer’s cattle.

D + 90 E None of these : 9 A box contains cight identical cecens
5 3~ (-B)-5= players. If the mass of the box &= 1015 %g

A-12 B -2 C+6 estimate the mass of one record playes.

D +12 E + 16 10 Dmade 2,647 by 0.9 and give the answes
6 Express the following [ractions as recur- correct to 2 dup.

Revision test 6 (Chapters 13, 16)
1 Ifée + 7 = 55, thenx =

10

A7 B & C lﬂ-z!-
D 42 E 44 )
67,053 ta the nearest tenth is

A 70 B 67 C 67,0
D 67,1 E 67,05

Which one of the following is most likely to
be the correct value of $35.90x 7.8?

A 50c B $20 C $21,52

[ $30.42 E $33,12

Which one of the following is not sensible?

A The woman's hand-span was 20 cm.

B The boy ran 100 km in an hour.

C  The height of the tree was 5,8 m.

D The cup held 280 méof tea.

E  He cycled from Gwern to Zvishavane
ima day.

What is 0,003 867 to 3 s.£2?

A 0,004 B 0,003 86 C 0,003 87

D 386 E 387

Solve the following.

(a) 13 —x =10 {b):—"'; =

) » +8=20 (d) 4n-3 =17

(e) 50=7d+ 1 () 12x + 8 =

Estimate the cost of 20,5 hectares of land
at $1 965 per hectare.

A hotel bill for nine days was $397,60
Estimate the daily cost.

A man’s foot is about 28 cm long. He finds
that the width of a room is about 11 of his
feet. Find the approximate width of the
room is metres,

A student writes 78 words in eight lines of
writing.

() Find, to the nearest whole number,
the average number of words per line.

(b) Hence estimate how many lines of
writing it will take to write a 1 500-word
£s55ay.
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Revision exercise 7 (Chapters 14, 13) 6 Calculate the area of a rectangle which
1 The perimeter of a rectangle 1s 36 cm. Find measures 11 cm by 3 em. Caleulate the area
the breadth of the rectangle if' its length is of a square with the same perimeter.
fay 17em, (b 12em, {e] Bem; 7 Use 3,14 for ® o caleulate the area of a cirele
2 A wire ring has a diameter of | m. Use 3,14 of radius 3 m.
for @ 1o caleulate the length of the wire. 8 Calculate the area of the triangle in Fig.
3 Find the permeter and area of a rectangle R12. Calculate the height 4 shown in the
which measures 8 em by 10 em. diagram.

4 Find the circumference and area of a circle
of diameter 36 cm. {Use % for =)

5 Calculate the area of a parallelogram of
height 6 cm and base % em. _

6 Twosides of a trangle are 7om and fcm
and the angle between themisa tiglu angh.
Calculate the area of the trangie. Fig. RI? —

7 A window is in the shape of 5 Semi-cirele of 2
di“ﬂ"‘—'l_fr 70em. Use ﬂ“' "’!m Qfm' =W 9 A floor 4m long by 2im wide is 1o be
calculate the area of glass in the window. covered with square tiles, each 25cm by

8 A rectangle measures 12 cm by 10em. How 95 em. How many tiles are needed? '
many 2¢m by 2cm squares are noeded 10 15 ©otoutare the area of the shape shown in

cover the rectangle completely? Fic. R13. Use B for
9 A lorry has a wheel of diameter 66 cm. Use 8 ) i )

the value 3 for 7 to estimate the number of

times the wheel turns when the lorry travels

| km. 14m
10 Calculate the perimeterofa rectangle which

i 18 cm long and is of arca 144 em®,

2Tm »
Fig. RI3
Revision test 7 (Chapters 14, 15)
1 The perimeter of a rectangle s 26 em. [t General revision test B (Chapters 9-16)

bireadth is 4 em. Dis length is 1 Which one of the following has twe [and
A 9em B llem C 13em only two) lines ol symmetry?
D 17¢em E 22om A square

2 The exact value ol 7 is B rectangle
A 3,142 B 3 C 314 C isosceles triangle
D 3,1 E impassible 1o find D regular hexagon

3 The area of a floor 3 merres square is E equilateral triangle
A Im? B 6m* C 9m* 2 The difference between temperatures of
I 300 m* E 890000 m* 17 °C above zero and 12 °C below zero is

4 A triangle and a parallelogram have the ASs°C B 12°C ¢ e
same base and same area. If the height of D 993G E 29°C
the triangle is 5cm, the height of the 3 A square has the same perimeterasa 5
parallelogram is by 7 cm rectangle. The area of the square 3
A 1.25¢m B 25¢em C Scm A 9om*® B 25cm? C 35¢cm?
D 10em E 25cm D 36 cm® E 49cm®

5 The number of em®* in 1 m#* is 4 16 — x = xis true when x =
ALD B 100 C 1000 AD B & C 14
D 10 000 E 100000 D 16 E 32
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If34 x 1,8 = 6,12, then61,2 + (.18 =
A 054 B34 C 34

D 340 E 3400

In 1990 the estimated population of Zim-
babwe was 9 380 000. The area of Zim-
babwe is 390 750 km®. Estimate the 1990
p{:-pulaunn density (Le. the number of peo-

ple per km?).

A 0,24 B 0,51 C 24

D 3.1 E2

x = 231 + 83, Use estimation to decide

which one of the following is the accurate
value of x.

A 12 B 21 C 3%

D 4 E 5%

A length of wire is given as 6,8 cm correct
ta 2 s.[. What is the least possible length of
the wire?

A 6.7 em B 674em C 6,75 am
D &68cm E 685 cm

3 added to a certain number gives a result
of — 6. The number is

A1l B -4 C -1
D +1 E +11
1663 % of 0,6 is

A 02 B 0,3 C 0.36
D1 E 937

Simplify the following.

(a) —4 -9 (b) 5 - (-12)

() —8 — (-3) (d) 10 + (-9)

A thread 1s wound 100 times round a reel
of diameter 3 cm. Use 3,14 for & to cal-
culate the length of the thread.

Four discs, each of radius 1 em, are cut

from a 5 em by 5 am cardboard sguare. Use
the value 3,14 for & to find the area of
cardhoard left over.

14 What fraction of $1,75 is 77c? Express this
fraction as (a) a decimal, (b) a per-
centage.

15 Solve the following.

{a) 5+ 8z =237 (b) 40 = 140 — 30
(¢) 2a-1=31 (d) 3x-4=1
fe) 7T=5+3x () 7+ & =

16 A man walks at the rate of 88 paces to the
minute. If each pace is 0,85 m long, how
far does he walk in 10 min?

17 Ten tomatoes have a mass of 628 ¢ A
woman buys 2} kg of tomatoes. Appro-
ximately how I'I'Id.l'.l\- tomatoes will she ger?

18 Express 0,504 6 correct to (a) 3 decimal
places, (b) 2 significant ligures, (c) the
nearest tenth.

19 A shopkeeper bought a radio for $82,50.
She sold it at & profit of 42%. What was the
selling price?

20 Make a drawing like that in Fig, R14 such
that ACD = 114° A and B can be any size.

A

[14°
B £ '
Fig RI4
Measure A and B. Find the sum of A and B.
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Chapter 17

Angles (2) Angles between lines, in
triangles and in quadrilaterals

Exercise 17a revises some of the work you did in
Chapter 9. You will need a protractor, ruler
and penail.

Exercise 17a
1 Make a drawing like that in Fig. 17.1. BCA
is a straight line, ACD can be any size.
{a) Measure ACD and BCD.
(b) Find the sum of ACD and BCD.
(¢} Compare your results with other students
in your class. What do you notice?

D

B A

Fig. 17.1

2 Draw any two straight lines AB and CD 1o
intersect at a point O (Fig. 17.2).

A n

0

L B
Fig. 17.2

{a) Measure AOC and DOB. What do ViU
notice? 7

{b) Measure AOC and AOD and add them
together, What do you notice?

{c) Guess the size of COB.
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(d) Measure COB to see i your guess was
Ccorrect.
ie) Find the sum of the four angles at O.

3 Mark a point O on vour paper. Draw any
five lines each starting at (). This will gn
five angles at O (Fig. 17.3). Mark them a.
¢, d, e

Fig. 173

(a! Measure the iive angles, a, &, ¢, d, 2.

(b) Find the sum of the five angles.

¢} Compare vour results with other stud
in your class. What do you notice?

While working through the previous exe
vou may have discovered some facts abour
angles formed when lines meet or cross.

Angles on a straight line
When two angles lic beside each ather and
a common veriex, we say they are adj
cachother. InFig. 17. -h\DEu-adjafm: io
BOC is adjacent 1o AOB.

When a straight line stands on am
siraight line, two adjacent angles are fo



Fig. 174 &

The sum of the two adjacent angles on a staight
fine is 180°. In Fig. 17.5 AOC + BOC = |80°.

£

A 0 B
Fig. 17.5

Vertically opposite angles

When two straight lines intersect, they will form
four angles. The two angles opposite each other
aresaid to be vertically opposite. In Fig. 17.6
AOC is vertically opposite BOD. AOD is vert-
ically opposite BOC. Vertically opposite angles

are equal. AOC=BOD. AOD =BOC.
A N
-
(& B
Fig. 17.6

Angles meeting at a point

When a number of fines meet at a point they

will ferm the same number of angles. The sum

of the angles at a point is 360°. In Fig. 17.7,
AOB + BOC + COD + DOA = 360°

Ll

Calculating the sizes of angles

The above facts make it possible to calculate
the sizes of angles in given figures.

Example 1 R N
In Fig. 17.4 AOB and COD are streight lines.
BOD = 62° gnd BOE = 77°. Calculate the other

angles in the figure.

Fig, 17.8

AOC = 62° (vertically opposite to BOD)
AOD = 180° — 62° = 118° (adjacent angleson

- straight line AOB)
COE = 360" — (62° + 62° + 118° + 77
(sum of angies a1 O)
= 360° — 319" = 41°

Example 2 . . A b

In Fig. 179 APB=1", BPC=APB, CPD ir twice
as big as APB and reflex AFD is five tomes @s big as
APB. Make an equation in x. Solve the eguation and
find the four angles.

Fiz. 17.9

AfB =
BPC = «°
CPD = 2«°
APD = 5+°

(= APB) _
(= 2x APB)
(=5 x APB)
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APB + BPC + CPD + APD = 360" (sum of 2 In Fig. 17.11, POR = 37°. Calculate

angles at P) other three angles. Give reasons.

=+ x° + 21" + 52° = 360° .
9x = 360 ¥ S
x -=-'f = 4{) .

The four angles are 40°, 40°, B0® and 200°. 3
(a) R Q

Fig. 17.11
€ A

3 InFig 17.12,ifPXQ = 61°and RXS = 84
calculate QXR.

'b'

R

5 P

(e}

Y Fig 17.12
(pX : 4 In Fig. 17.12, calculate RXS, given
too* PXQ = 35° and RRQ = 98°. R
5 In Fig. 17.12, calculate PXQ, if QXR is =
right angle and RXS = 68°.
® & 6 In Fig. 17.13, BRC = 36° and AXD = 126°
gﬂ is a right angle, calculate CXD

. 35* e Find the size oF ARC. In whish way cou
25* P the drawing be made better?

Fig. 17.13

7 InFig. 17.14, the angles marked x° are equ
to each other and the angles marked »° a
equal to each other. Make an equation usi

Fig. 17.10

Exercise 17b
1 (Oral) Find the size of the lettered angles in
Fig. 17.10. Give reasons. Fig. 17.14
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the letters x and 3. Hence calculate MON.

8 In Fig. 17.15, EKF=+°, FKG is twice as big
as EKF, GKH is three times as big as EKF
and HKE is four times as big as EKF. Make
an equation in x. Solve the equation to find
the four angles. Check your answer by finding
the sum of the four angles.

Fig. 17.15
9 In_Fig. 17.16 VXW =2 x USV and
WXY = 3 x VXW. Calculate UXV. (Hint:

letUKV = »°. Formanequationinxand then
solve it.}

w

¥ U
Fig. 17.16

Parallel lines

Usually, if two straight lines are drawn on a
plane, they will intersect if the lines are pro-
duced (i.c. extended) far enough (Fig. 17.17).

=
R ———
e e -

Fig. 17.17

If the lines never meet, however far they are
produced, we say that they are parallel For
example, the lines in your exercise book are
parzaliel 1o cach other. We sometimes show that
lines are parallel by drawing arrow heads on
them as in Fig. 17.18.

o //

Fig. 17.18
Notice that the distance between a pair of

parallel lines is always the same. A line cutting
a pair of parallel lines is czlled a transversal

(Fig. 17.19).
%wan.lh:m;l

Fig. 17.19
Exercise 17¢
1 Fig. 17.20 represents a view of a hut.
A B
H
D - P 8
w X
F Y R 9
E ¥ ]
Fig. 17.20
{a) Name as many lines as you can which are
parallel 10 AB.
(b) Name as many lines a= you can which are
parallel to XY.
fc) Namc as many lines as you can which are

parallel 1o PQ.
{d) Isany line parallel 1o BC?
{e) Isany line paraliel to BH?
2 Use the ruled lines in your exercise book o
draw a pair of parallel lines as in Fig. 17.21.
Draw a transversal in any position.
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2

Fig. 17.24 Fig. 17.25

{¢) There is one other pair of alternawe
angles (Fig. 17.25). Measure th
angles on your diagram. What do you
notice? Alternate angles are sometimes
called Z angles. Can you think why?

In Fig. 17.26, the marked angles are
called allied or co-interior angles
Measure the size ol any two allied angles
on your diagram. Add your resul

Fig. 17.21

(a) How many angles have you drawn? (f)
{b) In Fig. 17.22 the marked angles are

called corresponding angles. They are

in the same, or corresponding, positions,

at the two intersections.

Fig. 17.22

What do you notice?

Z 7

Measure the sizes of the two cor- 3 InFig 17.27 name the angle which

angles o6 your cwn Sagram.

responding
What do you notice?

Fig 1723

(¢} Fig.

corresponding angles. Draw a sketch to
show one more pair of corresponding
angles.

Measure each pair on vour diagram.
What do you notice? Corresponding
angles are sometimes called F angles.
Can you think why?

{d) In Fig. 17.24, the marked angles are
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called alternate angles. Measure the
size of this pair of alternate angles on
your diagram. What da you notice?

1723 shows two other pairs of

{a) corresponds to AXE BXY, QYD, cYQ:;
(b} isalternate o BXY, XYD;

{c) =albedwith BXY
{d} i=sco-dnteriorwith CYX.

Fig. 17.27

4 In Fig. 17.28, which angle corresponds to

() j?
(h) 17

@7 ®F (@3
Which angle is alternate to
(e} &, (O m, (g) i,
Which angle is allied with

(1) () w?

Which angle is co-interior with
() 2

(k) n




Fig. 17.28

5 Fig. 17.29 shows a pair of paralle! lines and a
transversal intersecting at X and Y. One
angle is given as 80°. Sketch a copy of the
diagram. Fill in the sizes of all the angles at
X. Try to fill in the sizes of the angles a1 Y,

q—]
AN
-‘

F L

Fig. 17.29

While working through Exercise 17¢ you may
have noticed the following facts about the
angles formed when a transversal crosses

parallel lines,

Corresponding angies

Corresponding angles are equal (Fig. 17.30).

FFFE

Fig 17.30

Alternate angles

Alternate angles are equal g 17.31).

*+ F=

Fig. 1731 "';I
Note: it is possible to have cotTesponding
alternate angles with kines which are f
paraliel. In Fig. 17.32, angle a corresponds s
angle b; angle x is alternate to angle y. How
ever, since the lines are not parallel, the angles
arc nol equal, i.c.a= #and:#_;r.

Fig. 17.32

Allied (co-interior) angles
The sum of two allied (or co-interior) angles is .
1807 (Fig. 17.33).

A

Fig. 1733
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Exercise 17d
1 (Oral) Find the sizes of the lettered angles
in Fig. 17.34. Give reasons.

e /["'
» & ]
Fa

La}

‘ﬂ-\f
=
v
o

2 Sketch a copy of each diagram in Fig. 17
Do not make an accurate drawing, Fill in t
sizes of the missing angles. !

{ad b} e
i A

{c)

i,
| 30

le} n

Fig. 17.35

Angles in a triangle
Exercise 17e
1 (a) l:u_aprntrm:u'mmcaﬂu:rthcan

(b) Find the sum of the angles of A
(ie.findA + B + C).

(¢) Find the sum of the angles of A
(ie.findP + Q + R).

(d) What do vou notice about your res
in (b) and (c)?




Fig. 17.36

2 Draw two large triangies. One of them should
include an obtuse angle.
(a) Measure the angies in each triangie.
(b) Find the sum of the angles in cach

triangle.

{c) What do you notice about your results
m (b)? Do vour friends get the same
kinds of resulis?

3 (a) Draw any iri
along its sides.

(b) Tear ofT the three angles of the triangle
as in Fig. 17.37.

e. Cut it out carefully

\ VA

Fig 17.37 Fig. 17.58

{c}.Tah: the three angles and arrange
them so that they are adjacent to each
other asin Fig. 17.38.

(d) What do vou muur.“
the ung'lrsun a stra :

When working through E:l,-n:-:
have noticed that the sum of the
triangle is 180 This is true for any
We can show this in the following g

Fig- 17.39, ABC 1= any transle. lts angles
= y%and 2°

Fig, 17.39

In Fig. 1740 PCQ is a
parallel 1o AB.

Fig 1740

We can use the aliernare angles fact as in
Fig. 17.41 to fill in the missing angles at C,

Fig. 1741 4

At C, the three angles arc adjacent oo &
line. Thus £® 4+ +° + & = . B

triangle is 180"

Use this fact in Exercse 175

147



Exercise 171 3 The angles in Table 17.1 refer to the dia-
1 (Oral) State the sizes of the lettered angles gram in Fig. 17.43. Calculate the missing
in Fig. 17.42. Give reasons. angles in each row.

Note: 1 any diagram; lines marked with a

small line are equal in length. A
2 Caleulate the third angle of a triangle in
which two of the angles are as follows.
(a) 47%and 65° (b) 24%and 77°
{e) 56%and 18° {d) 39%and 217 . =
{e) ecach 38° (0 103%and 42° 6
(g) 69%and 46° {h) 38%and 71° Fig. 17.43
(i} 43%and 94° {j) 60°and 60° '
(k) 36°and 55° {I) 58%and 25° Table 17.1
= L ABC | BAC | ACB ACD
e b3 (a) 58° 479 |
(b) 65° 1187
() 19° 86°
(d) 46° 35°

4 InFig. 17.44, ABC = 2° BAC is twice as big
u__AEC and ACB is three times as big as
ABC. Make an equation in x. Solve the
equation. Find the three angles of the

triangle.

C

Fig 1744

5 In Fig. 17.45, ABCDE is a regular pentagon.
Tts centre, O, is joined to each vertex.

A

Fig. 17.42
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(a) Calculate the size of vach angle at O. Each side of the triangle can be produced in two
(b) What kind of triangle is A AOB? directions. In Fig. [7.48 CB is produced 10 Y.

(c) Calculate the angles of A AOB. :

6 Sketch a copy of each diagram in Fig. 17.46. A

Fill in the missing angles.

(a)

v

(b : -

Every triangle has three exterior angles. These
are labelled x, y and z in Fig. 17.49.

yooooag
A 33%
{d)
! LG 3 ;
Fr
A . .
R
Fig. [7.49

Exercise 17g (Oral/Discussion)
1 Calculate the sizes of the lettered angles m
Fig. 17.50.

=]
Ll

fe)

la) (b}

Exterior angles of a triangle

In A ABC (Fig. 17.47) side BC is produced to

X. To produce a line means to make it longer. 5 2N
ACX is called pthe exterior angle of the ? H
triangle. ABC and BAC are called the opposite
interior angles.

(d}

A
[
B X

Fig. 17.47 Fig. 17.50
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2 Calculate the interior anglesin Fig, 17.51.

iel 140"
{a) [ L

115

Fig. 17,5

2 In Fig. 1747, ifBAC = 60°and ACX = 1007
calculate ABC.
3 Calculate the missing angles in Fig. 17.53.

Fig 1751

3 For each exterior angle in Figs. 17.50 and
17.51 find the sum of the two opposite mte-
rior angles.

4 Find the sum of the exterior angles of each
triangle in Figs. 17.50 and 17.51.

The results of Exercise 17g demonstrate the

following facts: Fip. 17.53

1 The exterior angle of a triangle is equal
to the sum of the opposite interior angles.

9 The sum of the exterior angles of a trian- 4 Calculate the lettered angles in Fig, 17.54.
gle is 360°,
Use these facts in Exercisc 17h.

Exercise 17h

1 (Oral) State the sizes of the lettered angles
in Fig. 17.52. Give reasons.

(b

[d}

Fig. 17.54
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5 Calculate the values of w, x, y and 7 in Fig,
17.55.

Hﬁu
ks iz
Fig: 1755
Angles in a quadrilateral
Exercise 171

1 Draw two large quadrilaterals.

{a) Measure the angles in each quadrilateral.

(bY Find the sum of the angles in each
guadrilateral.

(¢} What do you notice about your results?
Do your friends get the same kinds of
results?

2 Draw any large quadrilateral on a sheer of
scrap paper. Cut it out carcfully along its
sides,

(a) Tear off the four angles of the quadri-
lateral as in Fig. 17.56.

Fig. 17.56 Fig. 1757

(b) Take the four angles and arrange them
so that they are adjacent to each other
asin Fig. 17.57.

(¢) What do vou notice? What is the sum of
the angles at a point®

When working through Exercise 175 you may
have noticed that the sum of the angles of a
quadrilateral is 360°. We can show thas this &=
true as follows.

Any guadrilateral can be divided o tes
triangles by drawing its diagonals (Fig. 17580

</
Fig. [7.58

The sum of the angles in each triangle is 180°,
Thus the sum of the angles in the quadrilateral
is 360% For example, with the lettering of Fig.
17.5%:

7 C

Fig 1759
r = 180° (angles of A ABD)
: = 180° (angles of ABCD)

180° + 180°
360°

fre+tr+2+a+:=
In the quadrilateral,
ﬁ=p,ﬁ=q+:¢,ﬂ=‘nﬁ=r+z
A+B+C+D=p+(g+x)+y+lr+2)
=ptegF+rixty+z
= 360°
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Example 3 2 Calculate the 4th angle of the guadrilaterals
Find the value of x in Fig. 17.60. Hence find the other whose other three angles, in order, are:
two angles of the quadrilateral. {a) 100° 60° B0° (b) 58% 1172 129%°
{c) 95° 85° 90° (d) 109° 71%, 109°
X 3 (e) 114%85° 1147
3 Make rough sketches of quadrilaterals (¢
uy7° and (d) of question 2, What types of quadri-
laterals are they?
4 In Fig. 17.62, first find the value of x, then
2 find the unknown angles of the quadrilaterals.
5 The angles of a quadrilateral are x, 2, 3=
and 4x in that order.
Fig. 17.60 (a) Make an equation inx.
{b) Findx.
The 4th angie of the quadrilateral = l{mﬂ - & (c) Find the angles of the quadrilateral.
(angles on straight line) (d) Make a rough drawing of the quadri-
Thus (180° - x) + & + 97° + 5° =360° lateral.
(sum of angles of quadrilateral) (e} What kind of quadrilateral is it?
2 —x + 180° + 97° + 35° = 360°
x + 312° = 360° (a) {b)
X

x = 48°

r

2t = 2 x 48° = 96°

180° — x = 180° - 48° = 132°

The other two angles of the quadrilateral are
96°and 132°

Check: 96° + 132° + 97° + 35° = 360°

2x

Exercise 17j id)

1 Find the sizes of all the angles of the
quadrilaterals in Fig. 17.61.

{a) (1Y

Fig. 17,62

(d)

Fig. 17.61
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Chapter 18
Volume and capacity

Volume

The volume of a solid is 2 measure of the space
it takes up. The cube is used as the shape for
the basic unit of volume. A cube of edge 1
metre has a volume of 1 cubie metre or 1 m2.
A cube of edge 1 centimetre has a volume of 1
cubic centimetre or 1 ems$ (Fig. 18.1),

Fig. 18.1 [ em?

It is difficult o measure volume directly.
One way is to build a copy of the solid using
basic units. For example, to measure the
volume of the 4 ¢m by 3 cm by 2 em cuboid in
Fig. 18.2, a copy can be built from | em? cubes
as in Figs. 18.3, 18.4 and 18.5.

The volume of the cuboid is 24 ¢m?,

1 roie of 4 cubes

Fig. 184
3 rows of ¥ cubes,
ie d layer of 12 cubes

Fig. 185
2 layers of 12 cubes, i.e. 24 cubes altogether

Volume of a cuboid

Notice that
(a) the 4 cm by 3 em by 2 om cube in Fig, 18.2
has a volume of 24 cm® and
(b} 4x3x2=24
We can find the volume of any cuboid by
finding the product of its lemgth, breadth and
height:

volume of cuboid
= length x breadth x height
= area of base x height
= area of end face < length
= area of side face x breadih

Example 1
Calculate the volume of a rectansular box which
measures 30 em % 15 cmx 10 e

Volume of box = (30 % 15 % 10) em?
= 4 500) ¢

155



Example 2
A vovm 4 lang By 3 m eerde combaims 30 m¥ of azr.
ltdenlale the Reight of the room.,

Vilume of room = 30 m?*
Area ol floor (basel =4m = 3m= 12m*
Height of svom = 2m = 24 m

Exercise 18a
I Copy and complete the table of cuboids

Ilalle 18,10,
Table 18.1
length |breadth | height | volume
la ) Gm 2m Im
i 4m Sm 3m
(e Jem 2om Bem
d 3m 2m 2%m
L& 3cm 3eom 3em
[ e 2em 24 cm?
(g | 10m im 100 m?
i 4m 4m : 46m?
i dem 4om | 120 em?
i Shm Im Mm

2 How muny em? are in a cube of edge 2 cm?

3 A box has a square base of side 9cm.
Caleulate the volume of the box il 1t is
10} em deep.

4 A rectangular room 8m long by 5m wide
contains 120 m® of air. Caleulate the height
ol e room

5 A recrangular tank 6m long by 2m wide
holds 36 m? of water. How deep is the water
it the tank?

6 Which hag the greater volume, a 4om x
4om % demeubeara3em x Tem x 3em
cuboid?

7 Caleulate the volume of air in a dormitory
l0m long, 5m wide and 3 m high. If cach
pesson should have 15 m? of air space, how
many people can sleep in the dormitory?

8 A room iz 3m high and has a volume
60 m3. Calculate the area of the floor of the

-

FOHOITL.
9 During a storm, rain [alls to 3 depth of
1,5 cm. What volume of water will eollect in
a rectangular tank 30 cm by 10cm?
10 A comerete block is made by pourning
1000 em3 of concrete into 2 10cm by 25 cm
rectangular tray, How thick is the block?

Units of volume and capacity

The cubic metre, m?, is the basic unit of volume.

lm=100cm

lm? = (100 = 100 x 100} em?® = 1000 D00 em®

Sirmilarhy

lcm = [0mm

lem® = (10 = 10 x 10) mm®* = | 000 mm?
When calculating problems about volume,

make sure that all dimensions are in the same

units.

Example 3

A conerete beam 1s 20 m long, Its end face is avectansle
60 cm by 4 cmi, Calculate the delume of the beam.
Find the mass of the beam if 1 m® of concrete has o
neagy af 2;0 tonnes:

'\"I-"a;:rking T TS
volumeof beam = 20m x 0,6 m x 0.4 m
=4 B m
massof beam =48 x 251 =121
The capacity of a container is a measure of the
space inside it. The basic unit of capacity is the

1 e

10 ¢m

0 em ™ 10 ¢m

Fig. 18.6




litre; 1 Titre of water will just fill a 10 em by 10 em
by 10 e cubic container (Fiz. 18.6).
Thus, for all practical uses,

I litre = (10 % 10 % 10) cm2 = 1 000 cm?

Table 18.2 shows the relation between units of
capacity and units of volume.

Table 18.2
capacity volume
kilolitre | 1k€ = 1000€ = 1000000 cm?
= | m?
litre 14 = ] 000 cm?
millilitre | 1 mé€ =0,001¢ = | emt
Example 4
Haw many fitres of water does g 5 m x 4 m % 3 m
tank hold?

Volume of tank=(5%4 % 3) m3 = 60 m*

but, 1 m?= 1000 litres

Capacity of tank= 60 x 1 000 litres

= 60 000 litres

Exercise 18b

1
2

3

A rectangular tin measures 10 ¢m by 10
cm by 20 cm. What is its capacity in litres?
Calculate the capacity in litres of a tin 20
cm by 20 cm by 10 em.

A rectangular tank, 13 m long and 1 m
wide, contains water to a depth of 30 cm.
How many litres does it contain?

How many kilolitres of water are there in a
full tank, 55 m long, ¢ m wide and 2! m
deep?

Aschool's water tank measures 4 m by 3 m
by 2 m. How many litres does it contain
when [ull?

If the school uses about 3 000 litres of
water a day, approximately how many days
will a full tank last?

A wooden beam has a rectangular cross
face, 24 cm by 15 ¢m; and is 8 m long.
Caleulate the volume of the beam.

If the woad has a mass of 700 kg per m3,
find the mass of the beam.

A flat rectangular roof measures 7,5 m by
4 m; 12 mm of rain falls on the roof. Find

10

the mass of water that falls on the roof
{1 cm* of water has a mass of | gramme.)

A block of concrete 13 1 m long. 30 cm wide
and 4 cm thick. Caleculate the volume of
the block in em® I | cm® has a mass of
4,7 g find the mass of the block in ke,

A block measures 22 cm by |1 em by 7 em.
How manv of these blocks will be needed
to build a wall 5 m long, 22 cm thick and
3! m high?

How many 2 ¢m % 2 em % 2 em cubes can
be packed in a box | m long, 20 cm wide
and 4 em deep?

Volume of prisms (optional)

A cuboid can be cut into two equal right-angled
triangular prisms as in Fig. 18.7.

(bl Volume = §lbh

Fig. 187 (a) Volume = [bk

(¢) Volume = Libk
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For = ch prism:

volume of prism = bk = (3lb] x k.

But, 16 = a1 a of end-face because the end-face
is a right-angled triangle.

Volume of prism = area of end-face x height.

Example 5
Calculate the rolume of the g=ism shown in Fig. 18.8.

Fig. 188

Area of triangular face=1§ x 5 x Jem®
Volume of prsm=3 x 3 x § x 10 em?
= 75¢cm’

Example 6

A beam has an end-face as shown in Fig. 18.9. Cal-
culate the volume of an & m length of the beam.

th

=

Fig. 189

The beam is an I-shaped prism. Its end-face is
made up of three rectangles, as shown in Fig.
|8.9{b). This gives three cuboids,
Length of cach cuboid = 8m = 800 cm
Volume of beam

= (6 x2x800+8x2x800

4+ 10 x 2 x 800) cm?®

= §00{12 + 16 + 20) em®

= 800 x 48 cm®

= 38400 cm?

In Example 6, notice that the area of the end-
face of the prism is 48cm?; its volume is the
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product of this area and the length of the prism.
In general, for any prism:

volume of prism
= area of end-face
% distance between end-faces

Example 7

Fig. 18.10 ic a crass=section of an frrigation channe!
which i made of <teel 1 cm thick.

14cm

¥
——em—————

Fig 18.10

la) Calculate the mass of a1 m length of the cha
of 1 cme® of steel has a mass af 7,52 () Calewlate
capacity of 1 m of the chamnel in litres.

ia) Area of steel cross-section

= (22 % 13 — 20 % 12] cm?
= b em?

Volume of 1 m of the channel
= 4 % 100 gm?®

Mass of 1 m of the channel
=4 x 100 = 7.5¢g
=345ME
=34,5keg

(b] Velume contained by | m of the chan
=90 x 12 % 100cm®

20w 12 x ]l?ﬂl_
1000 s
=74 litres
Exercise 18c

1 Calrulate the volumes of the right-
triangular prisms in Fig, 18.11. Allm
ments are in cm.

a) -h.

1 k]



4 The end face of the I-girder shown &=
18.14 has an area of 42cm® IFhe b g
15 made of steel of densits FSgicst,

caleulate its mass in kg.

Fig. I8.14

Fig. 18.11 5 How many kilolitres of water are contained
in an irrigation ditch which is 500 m long
and which has an average cross-sectional

2 The diagrams in Fig. 18.12 show the cross- area of 700 cm?? i g 3
sections of steel beams. All dimensionsarein =~ © Fig- 18. 15 shows a P-Iaﬁl]f; prsm. If 1 cm® of
em. Calenlate the volumes of 5 m lengths of the plastic has a mass of 2,4, calculate the
the beams. Give your answers in em?®, mass of the prism.

i Z3 &

S Fig. 18,15

(5]

w

I ; 1 7 The area of the hase of the evlindrical con-
A tainer in Fig. 18.16 is 0,35 m?. It contains
water to a depth of 1,26 m. How many times

can a bucket of capacity 9 litres be filled
from the container?

3 Fig. 18.13 shows a new pencil. If the area of
its end-face is 40 mm®, calculate the volume
of the pencil in cm?®.

Fig. 18.13 Fig. 18.16

Gy
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8 Fig. 18.17 shows a special block used in
building. If each hole is I5em by 15cm,
caleulate the volume of concrete in the block
incm?.

Fig. 18.17

9 Fig. 18.18 shows an open wooden box.

Fig. 18.18

10

The external dimensions of the box
36 cm long, 24 cm wide and 12 ¢m deep
the wood is | ¢m thick. Calculate [a)
volume of wood used in em?, (b) the ca
city of the box in litres.

If the internal dimensions of the box in F
18.18 are 20 em long, 15 em wide and 8
deep, calculate the capacity of the box §
litres. Given that the wood is 2em ths

what volume of wood is used in making
box?




Chapter 19

Directed numbers (2)
Multiplicaticm and division

"
N "';..“ i,

hT

Multlphcatmn WIth directed
numbers
Positive multipliers

Multiplication 1s a short way of writing repeated
additions. For example,
3x4 = 5losol4

=4 + 4+ 4
= 12
With directed numbers,
(+4) + (+4) + (+4) =3losaf {+4)
=3 x (-4

The multiplier is 3. It is positive. Thus,

(+3) X (+4)= (+4) + (+4) + (+49
= +12
(+3) X (+4) = +19

Fig. 19.]1 shows:]1 % {+ 4) and (+ 3) x (+ 4)
as movements on the number line. The move-
mentsare in the same direction from 0.

[+3 <=4

1 T
3 +4

( +12
START
Fig. 19.1
Similarly,
2+ (2 + =D+ 2+ =)
= Slotsof (-2)
=53 x (-2)

The multiplier is 5. It is positive. Thus,

(£5)x (=2) = (-2) + 2) + (-2)
+ =2} + (-2) =

(+ 5) 2¢ (=2) ==10

Fig. 192 shows | % (= 2) and (+3) % (- 2) as

movernents on the number line, The move-

ments are in the same direction from (.

- 10

Fig. 19.2

In general: |[+ .f.‘l:]l (+4)
+a) x (-b)

nn
=+
)
®
e

Example 1
Simplify the following.
(a)(+9) X (+4)
B+ 17) x (=3)
(6 (+3) X (+3)
@3 % (-1,2)

(a) (+9) =% (+4) = +F 9 x &
(b) (+17) = (=3) =

(€ (+)) x (+]) =
(d) 3% (-1,2) = Il
= (3 x

Exercise 19a
1 Continue the following number patterns as
far as the 7th term.
(&) + 15, + 10,4+ 3,0,-5 ...
b) +6,+4+20 ..
{e) +30,4 20,4 10, ..
2 Complete the I"u!lmving_
(a) (+5) X (+3) =

(+3) % (+2) =..
(+5) % {+1) =
(+3) x 0 =
(+3) x (-1) =
(+:3) ® (-2} =
(+3) x (-3) =
(b) (+2) x (+3) =
(+2) x (+2) =
(+2) x (+1) =



(+2) % =
(+2) x 1) =
(+2) x (2) ==
(+2) % {-3) =
(&) (+ 10) = r+ 1‘;=
(+ 10) x (+2)=..
{+ 10y % { =
(+1Mx 0 =
(+1) = (<) =

[+ 1) = (=2)
3 Simplify the ﬁ:!ltmmg

fa) (+6) =x(+3) () (+3) x (+10)
(c) (+5) x (-8) (d) (+4) x (=7)
() (+17) % (+2) () (+20) x (+6)
(g} (+ ) = (=10) (h) (+ 1:-] = {—-l!-]
M (+h) x (+2) G (1) x(£3)
(k) (+2) x (=33 @ (=1 x )
m) (+13) x(+2) (n) (+3.1) x (+3)
(o) (+4) x(-123 (P (+3.2) ¥ 3)
(q) 8 x (+7) (r) &x(-7)

(s} 7 = (+8) () 7x (-8)

Negative multipliers
Wark through Exercise 19h very carefully.

Exercise 19b (Oral or written)

1 Find the nest [our terms in cach of the:
following patterns,
(a) +15 412, + 9 +6...
(b) {+5) »% (+ e+ 4 = {+ '3}

(+3) % (+53)L(+2) x (+3),
() (+3)x(+3) =+15
(+4) x (+3) = +12
(+3) ¥ (+3) = +9
(+32) % (+3) = +6
o B =
¥ =
R =
T =

% Find the next four terms in each of the fl-
lowing patterns.
d} "IJ—I-:—Q—I'J

) (+35) X (=30 (+1) % 3).
(+3) % (=3 (+2) % (-3),
(&) (+3) x (-3) = -15
(+4) x (=5) = =12

1A

|
o)

(+3) % (-3)
(+2) < (-3)
v N e
i X oo
ek D aw
R
Look at you rt_-\ults in queutmn | of Exercise
19b. The last row of I{c) is: {— ) X (+3) =
— 6. (- 2) is the multipiier. It is negative. The
number being multiplied, (+ 3), is positive.
The result is negative. This result may not be
surprising, We already know that (+ 3) % (- 2)
= _ f, Thus we would expect that (— 2} x
(+3) = -0
Fig. 19.3 shows | x (+ 3) and (-2} x [+ 3}
as movements on the number line. The move-
ments are in opposite directions from 0.

-6

|| R

(=M. =T
¥ =i
,..___..--——“_—--._\‘v.___’____-‘
oo ey e ey e TR PR P et SEPE B S PR T
=6 1 +3
START
Fig. 193

Look at vour results in qurs[mn 2 of Exercise
196, The last row of 2(c) 1s: (- 2} % { 3) =
+ 6. {(— 2) is the multiplier. It is ntgamc
number being mu]npllu:l (— 3), is also neg
tive. The result is pasitive. This result is qurt
surprising. However, on the number line o
movements are again in upposite directic
from (. Fig, 19.4 shows | x (= 3) and (- )
(—3) as movements on the number line.

m ]
1 1 -‘s.. T i 1'|I L] ¥ ] 1 T 4‘::" T T
START
Fig. 19.4
Ingeneral, (—a) x (+b6) = - {gax b)
(-a) x (=b) = + (g xb)
e 2
Simplify the following.
(@) (=7) x (+4) (B) (=35) = [~ 18)
) (—1) x (+2) (dj (—4) X (-22)

() E7) x (£4) = - (T x4 __:r.g
(b) (- 5]x{-IHJ—+hxlE’-:|
© 1) x (£ =—(jx3) ==%

-
(d) (—4) 2 (-22) =+ (4 x22) =+



Exercise 19¢
1 Continue the following number patterns as
lir as the 7ih term.
fa) +15, 410, 510, ...
(b) —6. —4, —2 .,
e 50, =20, — lu
2 Complete the tollowing.

far (5% % 1 +3)= ...
(42 % (45 =...
(= 1yse (45 =...
F =i+31=..,
e D, S S =
=W LH] =,
-3 x (5] =...
iy 43 % =21 =
+)w ==
(41 = =2 =
== =
(=l = =
(=2 % =2 =
(=3 x| =2 =
ey =S ok [ =10) =
(3 [ —]0V =
+1) =2 i —=10) =
B » (==
— e ==
=% —1M=.

3 Slmphﬁ. the i"nll-:}mng

fa} (=6 = {4+3) th) (4+5) =% (+10)
(e} {—3) x {—48 {d) (=4 % [—=1)
(e} (=16 = (+2 ) (=200 = (+4)
gl (—4) x [—8) [h] (=13) x {=5)
) (=2 (+R) {j) (=13 = (+1]
(k) (—4 x (=9 =4 = =h
(m){ =8 = ({+1,2) [(m) [—24) % [+3)]
lo] (—0,3) % (—8) (p] (—6) % [—3.1]
gl —8x6 () 8% [—6H)
fg) —B x {—6) () —6 = =8
Division with directed
numbers
When directed numbers are multiplied 0.

gether,
two like signs give a positive result
two unlike signs give a negative resalt.

For example,

[+3) % (+8) = +24
—3 = —8 = +74
(+3 x(—8=—24
(=3 =x(+8)=—24

The same rule is true for division. For example,
(424 =~ (+3)=1+8)

F—24) = [—3) = [-:8]

+24) = [(—3) = (—8)

=24 = (+3) = (—8
Example 3

Divide (a) —36 8y 9, (b)—+ by — 12

[a) —if’—-rviw—-—jE =._(E
+ 4

9
4 '-____4 :
) =4 (12 == J,.(ﬂ)__,,;

Exampla 4

E x"':l_l

".-1mﬁfft ~ 10
[—6) x [—8) +30_ £330y 3
— 10 -1 ol e
Exercise 19d
1 Divide:
(@) —18 by 3, (b) —18by -3,
fe] 18by —3, d) 36 by +4,
le} —20 by —4, (f) —8bv —1,
gl —22by —11, (h) 24by —8,
i} 33 by —38; 3 —3 b\ — 18,
k) —6by 12, I} —3 h} —15.
2 Simplify the following.
oy i—=2px {4+ 12) . {(—6) x (— 1)
" [b) 4
” 36 s =3 % (= 15
ey @ 9
o Bx20 [ —2Bx(=3)
-3 i 21
— 30 s =1) X (=3
& xi—g W —10
o Ex [—3)
) — T

16!



Chapter sumnmary

(a) Directed numbers can be multplied and
divided.

{b] When two numbers of the same sign are
multiplied together, the result is positive.

(¢) When two numbers of different sign are
multiplied together, the result is negative.

(d) When two numbers of the same sign are
divided, one by the other, the result is
positve.

() When two numbers of different sign are
divided, one by the other, the result is
negative.

Exercise 19¢ (Practice)
1 Write down the next four terms of the
following patterns

la) +6, +4 +2.10, —2 e
u’_b|2xg+332xl+2‘2x-+l" a,
Do =1} T
(c) 2x(+3‘=+6
2 x (+2)=+4
2x{+1]=+12
2 % 0-=0
2% (=1)=—2
e R, =
Ko =
VR, =
s R e = e
id) +16, +12;, +8 +4 0, ..y -0y -0

(g) (+4) xd (+3) x4 (+2) x4
(F1) x40 x4 0o
() [+4) x4=+16
(+3) x4 =412
(4£2) x4 =+8
(+1) x4=+4

0 x4= 0
- -
B P =
o =
e e e
(g) =158, =10, =5,0; +5, ..cseess
th) (4+3) % (=5), (+2) x {=5), (+1] %
{=1)% (=3

{=5), 0x (=3,

162

G) [(+3)x (=5 =—15
(+2) % [=3) = — 10
[+ 1] (=8)=—35

0 x(—5= 0
=1} | —=5) = +5
-l =
. =

X,
¥ 4 m—

2 Copy and complete the multiplication table
in Fig. 19.5.

W |—F —4 =0 0 2 4 +6

+6

+1

+2

Fig. 19.5

3 Simplify the following.
(a] (—3) x4 (b) (—4) x [—7)
(c) 5% (—3) (dy (—6) x (—1)

(e} 2% (—=2) () (—8) x (—7)
@) (=1)x (—1) (h) 0x (3]
) (—1) x 1

4 The bottom of a water well is —6 metres
from ground level. An oil well is 15 times
deeper. Find the distance of the bottom of
the oil well from ground level.

5 What must be multiplied by:

(a) 5 tomake40, (b) I tomake =7,
{¢] —2tomakel2, (d) —3tomake —30,
(e} 4t make —EE (f) =9 1o make27?

6 Eumphfy the following.
[a), [+20) = {—10
(c) (—86) = (—6)

(e) (—=27) = (+3)

By {—26) = (+2)
(d) (+18) = (=3)
(f) (430) = (+15)

— 14 , + 50

(h —

g —= Ji == 75
L. —60
3 r—
+ 12



7 What must be'divided by:
(a) 6 tomake?2, ()
fe) —3tomakes5, (d}

{e) —2tomakell, (f) —3 to make 307

8 Simplify the following.
(a] (=7} % (—3) x (-2
(b) (=1} x (—=1) x {—1)

{(—8) x (+3)

el =

&) =3y = (=5)

6 o make —2,
8 to make —3,

+ 60

(g
R ]

(—3) wi— 2"

(f) (=2} %= 12)

{+ 63

9 Simplify the following.
(&) (— 1) x 3%
{c) dof (—24

10 Simplify the following.

(a) W= (=20

(€]

—T7t = (9%

(b}

(d)

b
id

(=287 = {—02
T x(—6,2
—4.8) = {—6)
—H4 =7
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Chapter 20

Geometrical constructions (1)
Triangles, parallel and
perpendicular lines

In geometry, to constrmct 2 figure messs 88 (B Draw a straight line ABof length bem | Fig.
draw it accurately. Accarate ConsiaCOE 202

depends on using messering SStrements prop-

erly. Make sure that you bave 2 pencl, & rsfier, . 1

a pair of compasses, a protzacior and 2 st o

F -

mm $8) Opes 2 pair of compasses to Samn. Put the
Belore starung any COTSITOCTIGR Vol “ F-lﬂ'lthl." COMpasscs on A Draw an éarc
make a rough sketch of what you arc gome 5 abowve AB. Every point on this arc @ bem
draw. This does not need to be accurate. Do nett from A (Fig. 20.3).

use & ruler. Make a frechand sketch and show
the dimensions (ic. measurements) on the

sketeh, )f\

Constructing triangles S

Constructing a triangle, given the ;
lengths of all three sides F i

Work through the following example. /

Example 1 I fi ‘v
Construct triangle ABC 5o that Fig. 20.3
AB =6em, AC = 5cm and BC = 4cm. '

{a} Make a freehand sketch (Fig. 20.1}. This

shisws:what vou have to-de (d) Now open the compasses 1o 4em. Put the

point of the compasses on B. Draw a second

< arc 1o cut the first arc (Fig. 2004,
e (2} The point where the arcs intersect is Som
3 o from A and 4 cm from B. This is the point (
Join AC and BC 1o complete the triangle
Fig. 20.1 A b om 8 ABC (Fig. 20.3).




\ % 2 Construrt triangles with sides of the

bl ' given below, Make rough skewches et
2N i vy Henm. Fom, 6 om
' ' § by 9em, Gem, 8em
= e Hhhem, 7.5e¢m, 7,5 cm
2 vd) 105 mm, 95 mm, 45 mm
' o 133 mm, 59 mm, 114 mm
() IG.6em, 6,8 e, 8,1 om
3 3 Try 1) construct a trianghy with sides 10 cm,
A : ‘R demand 6 em. What happens? Complete this
brm

sentence: The sum of the lengths of any two

Fig, 204 stdes of a triangle must be . .. than the length
of the third side.

" % Muke an accurate construction of the dia-

gramin Fig, 20.7. Hint: Siare by drawing BD.

Fia 207
Fip, 20,5

Aoter Always leave consi ruction lines, such ae

v When vour drawing s complete, draw the
Ares, on your drawing.

line AC. Measure AC
3 Draw triangle ABC in which AB = 10em,
BC =6cmand CA = I em. On AB mark 2

Exercise 20a point D such thar AD = +.5em. Draw CI).

Use ruler apd compasses in this excreiss, A -Ir:a:funt the th_g_th ..-,!'(:]J. 3 -

1 Construcy triangles with sides of the lengths & Draw lr’fl":‘ﬂr PQR in which PQ =79 i
given in the sketches in Fig, 20.6. ‘ QR =75em and PR = 126cm. Wit

ventre Roand radius 10,5 ¢m draw A are o
cut PQrat X. Measure the length of PX.

faj {h Note: Draw a freehand skereh first,

Constructing a triangle, given two
angles and one side

8 G

Waork through the fallowing exarmnple.

Example 2
Construce ﬂ:\ﬁfﬁ awel et
BC=5¢m, ABC =30 and ACR= 70°.

') Make a frechand sketch ( Fig. 20.81.
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Fig. 20.8
{b) Draw line BC 5cm long (Fig. 20.9).

B L

Ooem
Fig. 209

(c) Place the centre of a protractor over B.
Draw a line from B at an angle of 30° 10 BC
{Fig. 20.10).

5 ¢ 30 = c

Fig. 20.10 -

(¢} Now place the centre of the protractor cver
C. Construct a line from C at 70° 1o CB. A
is the point where the lines intersect above
BC (Fig. 20.11).

B

Fig. 20.11

Notice that you need o know the two angles
adjacent to the given line. If two angles of a
triangle are known, it is always possible to find
the third angle.

Example 3

Sketch &PQR in which P() = 10 cm, PQR 40°

and PRQ =
Calculate the r-’::'rd angle of the triangle.
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Rough sketch (Fig. 20.12],

Fig. 20.12
RPQ = 180° — (75° 4+ 407) = 180° — 115°
= 657

It would now be possible to construct triangse
POR accurately. This shows the value o

making a rough sketch.

Exercise 20b
1 Construct the triangles in the sketches in Fig.

20.13.

{x} =] ey
‘J
£ em S 7ot

Fig. 20.13
2 Calculate the third angle in each of

triangles sketched in Fig. 20.14. Make a ne
sketch and construct each triangle accurats

{a) {h)
e e
40 57
G AT e
Fig. 20.14

3 Construct the following triangles accurans
In each case make a freehand sketch beS
drawing accurately. )
{a) ANABC such that AB=15cm, C/
50°, ABC = 70°

(b) APQR such that QR=88
POR = 62°, QRP = 33°

{¢) ADEF such that DF =638
iDF = 557, EFD = 48°

(d) AXYZ such that XY =%

XVZ = 40°, XZY = 60°
4 Construct &ABC such that ABC =
BC = 4cm and BCA = 125°. M is the 8
point of BC. Measure AM.




Constructing a triangle given two
sides and the angle hﬂ\:reen them

Example 4
Construct AABC tnwhich _
AB =4em, BC = 5cm and ABC = 50°.

{a) Draw a freehand sketch (Fig. 20.15).

A

5

Foem
Fig. 20.15

(b} Draw astraight line BC of length 5 em (Fig.
20.18).

B - ¢
Fig. 20,16

(¢} Put the centre of a protractor over B. Draw
2 line from B at an angle of 50° to BC (Fig.
20.17).

ﬁni.

B C
Fig. 20.17

(d) Mark a point A on this line such that
BA =4cem. Join AC 1o complete AABC
(Fig. 20.18).

3rm

Exercise 20c
1 Construct the triangles sketched in F ig. 20.19.
{a] =3
i '
(A
£
T 7 i
[y id

Fig. 20.19

2 Ineachofthe following, twosides ofa triangle
and the angle between them are given.
Construct each triangle and measure the
length of the third side.

(a) 6em, 90°, 8em
(b} Bem, 60°, 5cm
(c) 6,2¢em, 42°, 7.9 cm
{d) 47 mm, 56°, 74 mm
(e) 56 mm, 60°, 35 mm
(f) 5,4cm, 43°, 4,8cm

3 Construct the figure shown in Fig. 20.20.

Hint: start by constructing AABC.

7 cm s

Fig. 20.20

When the drawing is complete, measure the
length of AD,
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Parallel lines

Constructing parallel lines using ruler
and set squares only

Follow Example 5 by copying the work on toa
sheet of Blank paper,

Example 5
Cionstruet o fine fﬁm:.qgﬁ P o that it s pdmﬂff o AB
(Fig 20024

P

Fig. 20.21

{a) Place a set square so that one edge is
accurately along AB (Fig. 2().22).

=
b =

Fig. 20,29

{b) Place a ruler along one of the other vdges
of the set square (Fig. 20.23). (Use the
left-hanet ede i v are richt handed,)

P

Fiz. 20.23

{c] Hold the ruler [irmly. Slide the set square
along the ruler towards P Stop when the
edge that was on AB reaches P Diraw a
line along this edge of the sel square
through P (Fig. 200.24),

Notive. i Faample 5, that since corresponding

angles wre equal, the e through P and the

line AB are parallel.
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g 2024

Exercise 20d

Work on blank (e unruled) paper.

1 Draw a straight line AB on u piece ol uns
ruled paper. Mark a point P which s not os
the line. Use a ruler and set square (o draw &
line through P which is paraliel (o AR.

2 Tlse woroder and set sguare 1o draw lour lines
which are parallel to each other,

3 Deaw amy triangle near the centre ol a she
of paper. Use a ruler and set square tod
anather triangle with sides parallel to th
of the first triangle.

4 Druw angle ABC = 70% so that the artns
and BC are 3 cm oand 5 em long See o
sketch in Fig, 20.24. Draw a line through
parallel to BCL Draw a line through C p
lel to BA 10 make parallelogram ABCD.

-.—....._._._.__71]
Fi
P
P
. /i

Fig 20,25
Measure the dizponals AC and BID.

5 Construct a  parallelogram _ ABCD 4
AR = 3cm, BC =4 imand B = 75% D
the diagonals AC and BD o interseet
point X. Measure XA and XC, Measure
and XD,

6 Construct 2 rhombus so (hat one of ity ac
angles 1% 65° and each side is 4 em lor
Measure the lengths of its diagonals.

7 Construct the trapezium ABCD shown
Fig. 20.26




Fig. 20 26

Measure DC and the three unknown angles,
8§ Construct trapezium ABCD so that

BC = 6em, AB = 3em, B = 80° and C=70°

Measure BD.

Perpendicular lines

When two lines meeq at right angles we say
that they are perpendicular to each other.

In Fig, 20.27, XY is perpendicular to AB and
AB is perpendicular 1o XY.

Fig. 20.27

Lines which meet perpendicularly are very
common. Adjacent edees of a door frame are
perpendicular (o each other. The margin in an
exercise book is perpendicular to the ruled
lines. There are many other examples;

The perpendicular distance of a point

from a hine

In Fig. 20.28 P is a point and [ is any line,

¥ ¢

Fig. 20.28

F is different distances from diffesess pcants
Dy, Dy Dy, Dy, ... on the line (Fig. 20,99

Fip, 2029

One point on the line nearest to B This is the
point D such that PD is perpendicular to / (Fig.
20.50).

Fig. 20.50

The length PD is the perpendicular
distance of P from line /.
To construct a perpendicular from a
point to a line using ruler and set

Sguare

(a} Place a ruler along the given line (Fig.
20.31).

Fig. 20.31

(b) Use the two edges of a set square which
are the arms of its right angle. Place one
of these edges along the ruler. Slide “he

. set square along the ruler until the outer

edge reaches P (Fig. 20.32).
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dicular distances of P from the five sides of
the pentagon. =

Fig. 50.32

o1 Hold the se1 square firmly. Draw the line
throueh P o meot the line perpendicularly

Fie, 20,5331,

i Fig. 20,54
3 Use ruler and set square to construct
following.
(2] asguare of side 3em
b} a square ofside 3cm

Fig. 20.33 {c] arectangle 3cm by 6em
(d] arectangle 4om by 5em

Exercise Z0e 4 Use ruler and set square to construct a pas

1 Mark i« point P near the middle of a page in parallel lines which are
vour exercise book. Mark P between two of {a) 3 cmapart, (b} 3cm apart,
tie fuled lines in vour exercisé book. Use (¢) +2emapart, (d) 57 mm apart.
ruler and set square to draw and measure the 5 Turn back to the parallelograms you
perpendicular disiance of Pfrom structed in Exercise 20d, questions 4 2
a1 the line which i four lines above P, In each case, measure the perpends
b the line which is six lines below P, distances between {a| parallel lines AD
i1 the lefi-hand margin. BC, (b) parallel lines AB and DC.

2 Trace the diagram, Fig, 20.34. into vour ex- calculate the area of each parallelog
erewse book. Draw and measure the perpen- bwo ways,
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Chapter 21

Remember that in algebra, letters stand for
numbers. The numbers can be whale or
fractional, pesitive or negarive.

Directed algebraic terms

1 Just as 3¢ is short for 5 % g, s0 —54 is short
for (=5} % o

2 Justasmisshort for | x m, so — mis short for
(=1) x m.

3 Algebraic terms and numbers can  he

multiplied together. For example,

¢X[-38) = (F4) # (—3) 2.y
= —{#x3) xx=—12xx
==
(=20 % (=&} = (=2) % px (—8) xy

l

(=2) % [—B) x¥yxy
+(2 x B) x 3

= + 163% or just [Gy®
4 Division with dirceted numbers
possible, For example,

_(+18)xa 18
—'—-—-—::_EJ = — 3 X g

is  also

182 = (—§)

=(—3 Rg= —4g
=832t (33 xxxx (33
—8x (—3) xx -_+(5>Kx_ljx

Read example | carefully.

Simplifying algebraic expressions (2)
Brackets,

factors, fractions

Example 1
simplify working resalt
ia) —3xZy=(=5) x (+2) xy
= —(5%2) xy = —10y
(b) —6x —dx= (—6) % (—4) xx
=+ (6x4) xx =24x
(e) —daxT7={—3) xax (+7)
={—3) % (+7) %a = —9],
@) drx —5= (+4) xyx (-5)

=(+4) x(~5) xy= —20

(e) —3ax —6b = (—13) Xax (—6) x b
=(—3) x ({—6) xaxb
= |Bub
() —14&'__.:"—14:' xa
. T (47
= (E s
— T
= =2xag = —2a
L 56Y o2
(8) —bofsee = 36 x&*
[—3)
3
Exercise 21a (Oral)
Simplify the following,
1 (-5 xa 2 xx (—4
3 [—x)x3 4 3 x(—¢)
3 (—6) x {—x) 6 (—y) x (-9
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73 x({—2a) 8 (—3) % (—24) 19 ac — & 20 a—he 21 g+ 4

9 (—3) x 2a 10 (—9) x 4x 22342 23 7a—2b 24 4c—3b
11 (—5x) x —8 12 (—5x) = 8
13 7a x (—6) 14 2 x (—11y) Example 3 =
15 4—)‘{-—-44:] 16 {—Iﬂjxf_—f}‘_v:l What is e wvalse & =9 when p= — 5§ ]
17 (—2x) x (—9y) 18 3z x (—78) .4 e P e
19 (—B8z) x (—3x) 20 64 x {—3d) g=+10? _
21 2la = (—7) 22 (—bx) + (—2) : Pod i =9
23 20y = (—10) 24 182 + (—3) Notice that 7 15 the same as :
= 1f¥ 28 Simplify the top line before dividing.
5 — 26 —, When p= — 5and g = + 10,
- = {—5)y—{+10} =15 15
o R ap 2% T =+(T}>:‘
—17 =7 p {— 5] —5 3
29 §of (—45y) 30 (—5) ol 1002 Exercise 21¢ (Oral)
31 (—1)of (—48:) 32 Lof {—36n) Find the value of the following when x =4,
— 362 22ab y=—Sandz= —3.
33 —12x 34 — 9, 1 2x 2 4y 3 10z
4 —8: 5 —y 6 —2:
— 30y —03m* 13 8 x 9z
35 3, % . 10 11 5 12
13 xyr 14 =+ ¥ 15 = —
— 16 x+z 17 z— 18 x— 2
Substitution TR #
FT X—y ¥iF 2
— 20— 21
Example 2 19 x 4 2
Fand Uhe value of (a) 4%, (b) xy — Dy whenx = 2 and iy i B2 .
y=3. - 24
X+ X ¢ )
(a) Substitute the value 2 for x, ie. use the
value 2 instead of z. .
Whenx =2, 4x=4 x x Removing brackets |
=4 x 2
=8 3 x (7 + 5) means first add 7 and 5, then mul-
(b) xp —Gy=xxy—5xy tiply the result by 3. Suppose a pencil cosis
When x =2and y = 3, 7 cents and a rubber costs 5 cents.
xy—5 =2x3—5x3 Cost of 2 pencil and rubber
=6—15 = 7 cents 4+ 5 cents
= - = (7 4+ 5) cents = 12 cents
103 students ezch buy a pencil and rubber, then,
Exercise Z1b (Oral) total cost =3 x {7 + 3) cents=13 x 12 cenws
Find the value of the following when a= 1, = 36 coents
b=2andc=13. There is another way to find the total cost. §
1 5a 2 6 3 9% pencils cost 3 x 7 cents. 3 rubbers cost 3 x 3
4 6a 5 76 6 2 cents. Altogether,
7 —4a B —b 8 —3¢ total cost = 3 x T eents + 3 x 5 cents
0 a2+ b - 11 a+¢ 12 b4« = 2] cents + 13 cents
13 b—a 14 o — & 15¢—a = 36 ceots
16 s —¢ 17 ab 18 ke Thus, 3 x (7T4+5)=3x7+3 x5
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!

R

This shows that brackets can be removed by
multiplying the 3 into both the 7 and the 5.

Usually we do not write the muitiplication
sign. We just write 3(7 + 5). 3(7 + 5) is short
for 3 x (7 + 5). Say 3(7 + 3) as ‘3 multiplied
into (7 + 5)" or just '3 into (7 + 5)".
Thus, 3(7 +5) =3 x 7+ 3 x5
In general terms, using letters for numbers,

a(x + y) = ax + ay
Notice also that
3H7—-5)=3x2=6
andI x 7 -3 x5=21—-15=5
Thus, 3(7 —5) =3 x7—3 x5
Again, using letters for numbers,
a(x — y) = ax — ay

Exercise 21d
Simplify each of the following in two ways.
Question 1 shows vou how 1o do this.

197—3) (a) YT —3) =9 x 4=36

(b) 9(7—3) =9x7—9x3
=(3 - 27 =136

237+2) 3106-4 4 9(4 +3)

56(4—2) 67(1+9) 73(8-2

83(8+2) 94(11-3) 105(10+2)

Example 4

Remove brackets from the Sfollowing.

(e) 8(2 + 34) (&) 49(3x — 5)

{¢) (Ta — 2b)3a

(a) 8(2 +34) =8 x 2c + 8 x 34

= 16z + 244
(b) 49(3x—5) =4y x 3x -4y x5

= |2xy — 20y
(c) (7Ta — 25)3a
Notice that we can multiply into the bracket
from the right.
(7Ta — 2b)3a = 7a x 32 — 2b x 3a

= 21a* — Bab

Exercise 21e (Oral)

Remove brackets from the following.
I 3x+y 2 4(3—n) 32{a—7)
45(2—q) 56(3a+45) 6 7(7x+ 2y)
7 2a(4+7) 84y(6x—8) 9 3x(7 — 8p)

10 3g{—p +9) 11 2a{—a—14)

12 5d(— 5 — 2¢) 13 (a + 25)2

14 (u— )5 15 (3« + 53
16 (5 — 34 )3a 17 (7¢ — 2)ie
18 (45 + ()65

The multiplier outside the bracket cam be =
directed number.

Example 5

Rﬂnmhrmﬁomlﬁ:ﬂﬂawﬁ:g. (a) —7(2n+3}
(8) 5z(x— 9y) (e} (3 — 3a}(— 2a)

(a) =7(2n+3)

=(~=7) % (+2) xn+ (=7 x (+3)

= (—14n) + (—21)

= —l4n - 2]
Noticethat + (—21) = — (+21) = —21. Add-
ing a negative number is equivalent to sub-
tracting a positive number of the same value.

(B) — Sz(x — )
=(—=52) ¥ (+1) xx— (=52 x
(+9) x»
= (—3xg) — (—45yz)

= —327 + 45yz = 45y — 5xz

Notice that— (—45yz) = +( +45yz) = + 459z
{c) (3—5a)(—2a) _
=(+3) x (—2a) — (+5) x (—2a)xa
= (—6a) — (—10a%)

= —6a + 10a* = 104* — 62

Example 5 shows that when the multiplier is
negative, the signs inside the bracket are
changed when the bracket is removed.

Exercise 21f (Oral)
Remove brackets from the following.

1 —~3m+n) 2 —2u+2)

I —4(a+ b 4 —5(a—b)

5 —8(x—y) 6 —9(p—yq

7 —4a(3m+ 2) 8 — 73 -5

9 —a(4a+6) 10 —2a(—a— 345)
11 —S5x{1lx—2y) 12 — p(p — 5q)

13 (2:+84)(—2)
15 (10 4+ 36)(—71)
17 — 3(12a — 5)

14 (—5m + 2n)(—9m)
16 — x(2x — 11y)
18 — 5a(—5x — 7y)

Example 6

Remove brackets and simplify the Sollpwing,
{a) 3(6a + 35) + 5(2a — b)

(8) 2(3x — y) —3(2x — 3)

(e) x(x—17) + 4(x — 7)
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(a) 3{6a+ 3&) + 5(22a — 1)
= 18a + 9b + 10a — 36
= |Ba + 10a+ 96 — 5b
= 28a + 46

Notice that like terms are grouped.

(b) 2(3x —y) — 3(2x — 3y

(+2) (3x—y) + (—3) (2x—3p)*
6x — 2y + [—6x) + (+9y)*
=6x—2y—6x+ %
=fx—6x—2y+ Y

:'}'_p

I

* You will be able to leave out the first two steps
after trying a few exercises.
(c) x{x—7)+4x—17)

=y xx—x X7+ 4x—128

=y —Jx+dx—28

=x'—3x—28

Exercise 21g
Remove brackets and simplify the following.

1 3a+ 2(a + 2b)

37p+5(p—y)

5 84 + 5(2a — b)

7 12 — 2(4x + 5)

9 14a — 3(2b + 5a)
11 3— 7{5— 4%)

13 5(a+2) +4a+ 1)
14 2(5x + 8y) + 3(2x — 3
15 2(3x — ) + 3(x + 2)
16 2{a— 3} + 3(a — b)
17 6{4x+ y) — 7(3x + 5y}
18 4{x— 2y) — 3{Zx— y)
19 7(a — b) — B(a — 25)
20 6(a — 25} — 3(2a + b)
21 x{ix—2) 4+ 3(x+2)
22 x(x + 4) + 5(x + 4]
23 x(x—2) 4+ 7(x—2)
24 x(x—8) + 4(x—8)
25 ala+5) — 2{a+3)
26 ala+2) —%la+2)
27 yiy —3) —6{y—3)
28 z{z — 1) —10{z—1)
29 x{x+a) +alx+a)
30 ala + &) —bla+b)
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2 bx+ 32y —u)
4 54+ 3(1 +2¢)
6 1lx+3{3x+ 2y
B 9r—4(3+1)
10 42 — 5(a — 2)
12 10t —8(3 -1t}

Expanding algebraic

expressions ~

The expression (a + 2) (b — 5) means (a + 2) x
{6 — 5). The terms in the first bracket, {a + 2).
multiply each term in the second bracket,
{h — ). Just as
x(b—5) =bx— 5x

so. writing (a + 2) instead of =,

{a+2)(b—5)=bla+2) — 5(a+2)
The brackets on the right-hand side can now be
removed.

(a+2)(b—35)="bla+2) — 5ia + 2]

=ab+2b—5a— 10

ab+ 2b — 5a—101sthe productof (a+2)(—5.
We often say that the expansion of
(a+ 2)(6—5)is ab+ 2b— 52— 10.

7
Expand th follawing. (@) (a +8) (¢ +d)
(B) (6—x)(3+3 (o) (20— 3q) (58 —4)

=cla+b) +dla+b)
= ac+ bo + ad + bd
=36 —x) +2(6—x
=18—3x+6pr—ay
(€) (20— 34) (50— %)

—5p(2p — 3q) —4(2p — 39)

= 10p* — 13pg — 8p + 12¢
When expanding brackets it is most important
to be careful with the signs of the terms in the
final product. '

(a) ([a+b) (c+d)}

by (6 —x)(F 4+

Exercise 21h
Expand the following.

1 (p+qiir+3) 2 (x+8)(y+3
3 (4+5a)(3%+a) 4 [a—b)lcet+d)
5 (x—7)»+1) 6 (2—p1 30+ g
7 (w+x){y—2 8 a+6)(—9)
9 (2m + 5n)(p—3q) 10 {a—b)ic—d)

11 (x— %)y —3) 2 (5x —y){x— 3y

It is often possible to simplify terms in the fina.

product.

Example 8

Expand (x + 8)(x + 5).

(x + 8)(x + 5) = x(x + 8) +5(x + 8)
=x! + 8x + bx + 40




Notice that the middle two terms are both terms
in . They can be collected together.
g+ 8){x+5)=a2+ 132+ 40

Example 9
Expand the following.
(2) (B+x)(3—x) (b (2a—3b)(a+4b)

(a) 6+ x)(3—x}=3(6+x) —x(6+2)
= |8+ 3x —Bx — &2
=] — 3z —x*
(b) (2a— 3b)(a+ 4b)
= a(2a — 38) + 46(2a — 3b)
= 2a* — Sab + Bab — 124t
= 2a% + Hab — 1242

Example 10

Fxpand (x — 3)%

[x—3) = (x— 8)(x — 3)
=x(x—3) = 3(x—3)
=x*—3x—3x4+9
=x*—6x+9

Exercise 21i
Expand the following.

1 (a+ 3){a+4) 2 (b+2)(6+5)
I (m+5im—2) 4 —T)(n+2)
S (x+ 2)% 6 +1)(»—4
7 (e—2ie+5) 8 (d—3)[d—4)
9 (p—2)(p—5) 10 (x—4)*

11 (y+ 133+ 7) 12 (o —4){a + 6)

13 (b= 3 (h—T7) 14 (e + 5)(e—1)

15 (34+4)(2+4) 16 (5—2){2+x)
17 (3 —3) (¢ —») 18 (m + 2n)im+ 3n)
19 (2 —3bj(a+26) 20 (x — 4y)(x — %)
21 (p+ 24 22 (m+ 5m)(m— 3n)

23 (a+3)(2a—3) 24 (3x+4i(x—2)
25 (2h—R)(3h 4+ 2k) 26 (5x+ 2v)(3x + &)
27 (32— 252 28 (Sh+ kit

29 (5a — 25)(2a — 3b) 30

(7m — 5n)(5m + 3n)

Factors of algebraic terms

All numbers, other than |, have two or more
factors, For example, the factors of 42 are:
1,2,3,6,7, 14,21, 42

In the same way, algebraic terms have two or
more factors. For example, the expression Gab
has 16 factors: 1, 2, 3, 6, a, 2a, 3a, 6a, &, 28, 35,
66, ab, 2ab, 3ab, Bab. Each factor divides exacely
into Gab. For example,

Exﬂxaxé_

Gab ~— 3 = = 94
Sxa
. PxIxaxh
ﬁab—.-?ﬂba—m—ﬁ.
Example 11

Write down all the factors of 3a%x.

Expand 54%« as a product of separate terms:
Sa¥vr=0%x1xax axx
The factors will contain:

numerical terms: 1,5
terms in a: a, Sa
termsin x; x, ax
terms in a*: T
terims in gx ax, Sax
terms in aty: a’x, Sa*x

The factors of 5a®x are: 1, 3, g, 5a, =, 5z, &2, 52°,
ax, dax; a’x, Sa’x.

Notice that 1 and the term iself are abways
factors of an algebraic term.

Exercise 21j (Oral)

State the factors of the followmg.

1 3x 2 ab 3

4 b 5 ba 6 Sab

7 xyz 8 10m* 9 25pg

10 Bde 11 228 12 |4ab
Highest commeon factor

Algebraic expressions may have common
factors.

Example 12

Find the HCF of 12ab* and 3045,

12eb* =2 x 2 x 3 xaxbxd

Wb =2 %3 nBxaxaxsd

The highest product of factors that 1s contained
in both expressionsis 2 x 3 xa x b = Gab.

Hab 15 the HCF of 12¢6% and 30225,



With practice the HCF can be found without
expanding each expression.

Exercise 21k (Oral)

Find the HCF of the following.

1 axand ay 2 3dand 3e

3 axand bx 4 3mand 5m

5 2mand 2n 6 gpand gg

7 2xyand Txz 8 4rand 125

9 abrand xyz 10 3mx and 108z
11 4pgand 4pr 12 gbeand abd
13 axy and bxy 14 9pgand llpg
15 #ax and 106z 16 amx and anx
17 x* and 5z 18 2x* and 8=

19 5x®and 10x 20 322 and 120
21 mn® and m®n 22 Bdrand 6ds
23 10m?® and [5m? 24 Sal? and 125%,
25 18xy and Bxy 26 21ad and 145d

27 5a®and 20a% 28 16 and 4y
29 18alyand 27s%* 30 17ax®and 3k

Factorisation

Example 13
Compiete the brackets in the statement
15ax 4 10a = 3a 1.

15ax + 10a = 5a( )

The contents of the bracket multiplied by 5e
should give 1Jax+ 10a. Sec Removing
brackets carlier. Thus, divide ¢ach term in
15ax + 10a by 5a to find the contents of the
bracket.

Contents of bracket = IE-_ax + -1—[}'IE
Sa Sa

=S¢+ 2

Thus 15ex + 10a = 5a{3x + 2)
Check: BHS = 5a(3x + 2} = 5a x 3x + 5a x 2
= [5ax + 10a = LHS

In the above example, 5z is the HCF ol 15ax
and 10a. 5a{3x + 2} is the factorised form of
15ax + 10a. 5a and (3x+ 2) are factors of
15ax + 104. Factorisation means writing an
expression in terms of its factors. Think of fac-
torisation as the inverse of removing brackets.

Example 14
Factortse the following. (a) 12y + 82
(b) 4n*— In (¢) 24pg — 16p*
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(a) 125+ 82
The HCF of 12y and 8z is 4.

a1 215_).
12y + Bz 4_( 3 + 2
= 4(3 + 22)
(b} 4#* —2n
The HCF of 4n* and 2n is 2n.

a2,
4n‘—2n=2n(25 En)

=2n(Zn—1)

(c) 24pg — 16¢7
The HCF of 24pg and 16 is 8p.

= 8p(3¢ — 2p)

* With practice the first line of working can
left out. The results of factorization can
checked by removing the brackets.

Exercise 21/

1 Copy the following statements and com
the brackets.
(a) 9x + 3y = 3( )
(b} S — 156 = 5( i
(¢) ax + ay = a( )
(d) pr+gx=2x( )
{e) 8am — Bbm = Bm( }
(f) a—ay=a( )
(g) 25— = )
(h) 3ab + 5ax = a( }
(i) 3abx + bady = ax( )
() 9p—3xc=3%( )
(k) 12cm + 16dm = 4m( )
(1} 152 — 10x = 5x( )
(m) 18ax + 9x = 9x( )
(n) 4m® — 2m = 2m| )
(o) 2pg —6g* =2¢( )
(p) 50* + 2ax=a( )
Factorisc the following.

(a) 12¢ + 6d (b) 4a — Bb
fe) Bz —3 (d} 9x + 12y
(e) xy+ xz {C) de + de



(8] 9x + ax (h) abe 4+ abd

(1) xpz— aye () pmg + amb
[k} 3ab — Bac (N 12ax + Béx
() 342 — x () Gmt— 2

(0] 2abx + Tacx (p)] 3d% + 542
\g) tam* — Gam o= 15x2— 10

(8] —18fe— 12e (1) — Sxy + 1y

Lowest commeon multiple

Example 15
Find the LCM of the Sollorong.
ln) Ba and Ga (b} 2x and 3y

(a) Ba=2% 2 %9 %4
be=2x3F xg
Jili-[:?x?x:?x&xasz

(h) 2x=92x »
r=3xy
I,CM=2x3xxx_;-=ﬁx;

Exercise 2Im (Oral)

Find the LCM of the lollowing.
I aand 4 2 yand 5
3 Zoand 3 4 3aand 44
5 %xand Sy 6 Yganda
7 xand 3x 8 aband be
9 xyand ¥z 10 36 and 24

Il x®and y 12 3aand ot

13 3m and méy
15 35y and 2x*

14 2% and 9gb
16 6ab and 54°

Algebraic fractions
Equivalent fractions

Equivalent fractions can be made by multiply-
ing or dividing the numerator and denominator
of a fraction by the same gQuantity.

multiplication

; E#“ﬂ_ﬁ
"2 2%x3 8
my 3 _eXa gt
"'b’lﬂ_Exa&Za
§__3x2b_§_é_
S T ix %~ G5

division
fd}E—4x+2'—21
By Gr=2 3y

. dab  Sab = 54 a

) 106 10855 3
Example 16
Fill the blanks in the  following.

(@) ~——=— |} . (e) ﬁi—if
“37710 Y % Th 125 =

(a) Compare the two denominators.

2% 5= 10

The denominator of the first fraction has been
multiplied by 5. The numerator must also be
multiplied by 5.

?E__ﬂax:)_lﬂ_a
2 2x5 1o

(b} The denominator of the first fraction has
been divided by a. The numerator must also be
divided by a.

dab  Sab < a _ b

120 12¢+a 12

.} Divide both numerator and denominator
bv 34,

Sbc 9% -~ 3b _ 3¢

1267 12636 ¢

Exercise 2In (Oral)
Fill the blanks in the following.
8b g ax 2z
—_= —-—=—_ 3 =—=—
A 5 15 4 b 10
38 ba 3 Se
T > % P35 7d
7 ?Ezﬁ 8 ﬂ=__ g __=_I_
6 my oy da a4
3x 2e b2 Im
lﬂ e I —=— —_— = e—
8rz a A I i
Adding and subtracting algebraic
fractions

As with common numerical fractions. algebraic
177



fractions must have common denominators

hefore they can be added or subtracted.

Example 17
Simplify the following.
5¢ 3a

gy 20 i L %
WF—F Woty O3

4 11 5
@ St W 3y *3 e
) 1_@5_25_5&—3&335_24+2_E
* g "B 8 8 _ 8=2 4%

1 1

{C.";-E
The LCM of x and 3x is 3x.

1 ¥ _3xt 1 _3 1
*x Bx 3xx 3z 3x 3x
_3-1_2
T 3x
4 4 b
T T .
{;ﬂ-l—fl a'+|

The LCM of g and | 15 a:

4 4 axb
_+E'E a j_}_ﬂb
a 1 a

i i

@
4 4+ ab
a

This does not simplify further.
gy 48

u L
The LCM of # and @ is up.

1 lxoy | xu
+

i —
it e L
et
w o ou
_vtu
Uy
This does not simplify further.
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5 4
(r) 2 34

The LCM of 4r and 3d is 12cd,

5 4 _5x3d 4x4
4 3d 12 1 2¢d
_1sd 6
T 12d 12ed
=15a‘—lﬁ'{
12cd
Exercise 21lo
Simplify the followmng.
j& 4a 96 3b
l5-35 %3973
¥ ook a &
t3*3 4750
2 5 3 1
e g =
?a+u » Y
4 1 T 9
s Z IS | || o[ g
0 Ja  Ba 8 B
1 1 | 1
135*} lia_ia
i 1 | ]
IEE—E‘; 17 §+5x
9241 22-2
x a
9 i
25-l-+l 20 ¥ 2
a b x
3 2 5 2
B 1 Pn wm

Fractions with brackets

(x +6)

X

is a short way of writing
Hx+8).

3



Notice that all of the terms of the numeraior are
divided by 3.

; & i %
x'; =“:5-"=§.;x+5,=gx+:‘-:
Ex:u:nplelﬂ
Simplify (o) 233 | =2
: ''H 5 °¢
" ?ﬂ-S_E‘ra.—:'J
6 4
X3 4 —2 (x4 3+ (4x— 9
oy | .I_ —_
@ =5 5 5
R+ 3+ 42
a 5
Jr+ |

(b} The LCM of 6 and 4 is 12.

?a-—3_3a+5_2{?d—3_'- 3{3a + 5}

6 4 2x6 3o
_ 2Fa—3)—3(3a+ 5
B 12
removing _ Ma—6—9;— 15
brackers = 12
collecting like 52— 21
terms T

The next example shows that further simplifi-
cation is sometimes possible after colleeting like
terms,

Example 19

; 4x + |
Simpls —
mplfy =3 12

—ﬂ

The LM of 3 and 12 E'&_ 12

4% + | 'n'—-_'l__lh--] -3
3 2.~ 12 T
- :-|-]|.-§-_.I._ r__i.
removing _lfr+ 4t — x5
brackets - 19
colleeting _ 1w+ 9
like terms N 1o
lactorizing Fhax+ 3
the numerator 12
dividing numerator _ a3
and denominaror by 3 L
Example 21 p
1 Simplify the ollowing.
Ja—3 a+4 3b+4 2p=5
1 e (b +
2 2 3 3
61 E-—_Er_?:::l—l i }.1'-|--{_ r— 9%
a 3 l 4
2+ B:z—5 2n + 7 Sr+ 6
ie] - | = e T
2 3 "
(- SE_' E s F P :||‘II ey |
L8 l 4 2a (h] 36 —— 2
i 5u—3+u—3 m— ] o+ ]
VT 6 W g 8
3e—2d -84 . 243 a—b
(&) —— = il —— + ——
1] 15 Y b

2 Simplify the lollowing ai far a possthie,

Sx 1 w==1

4 ' 0 T
6h+5 4h—6 e+ 3 Se—1)
= = | | e

7 21 3 6

ixr—14 24

(b} —— —

L&)

ic

74



Chapter 22
Statistics (1)

Statistical information

suppose a stranger asks you for information
about yourself. You could tell him or her a lot
of things. For example: your name; the town
you live in; the school vou go to; what you ate
last night; the things vou like; the things vou
don't like: ete.

You might also use numbers. For example: 1
am 15 vears old; T have 4 brothers and 2 sisters;
Fam 171 em tall and my mass is 48 kg; T wear
size Bshoes; my vilkage is 5 km from the school:
el .

When numbers are used, the information is
called statistics. Some statistics about two
football teams are given in Table 22.1.

Table 22.1

games

played | won lost
Giantkillers 18 10 5
Locomotives 15 2 #

drawn g;’l::s agf::liﬁst
Giantkillers 3 Al 2]
Locomotives 5 19 a7

The statistics above give a lot of information
about the two teams. Giantkillers seem to be
more successful than Locomotives. A good
player, looking at the statistics, might prefer to
play lor CGiantkillers than to play for Loco-
maotives. Thus statistics can help when making
decisions.

Lab

Exercise 22a (Oral)

I Refer to the statisties in Table 22,1 about the
Giantkillers and Locomotives.
{a) Which team has played more games?
(b) Which team has drawn more games!
{c) Do the games won, lost and drawn add

up to the games played!

How many goals have the two teams

scored altogether!

How many goals havie been scored

against the two teams altogether?

() How many games have the two teams

lost altogether?

Far every game that Giantkillers have

lost, how many have they won?

For every game that Locometives have

lost. how many have they won?

(i} For every goal that Locomotives have
scored, approximately how many poals
have been scored against them?

{j) Igoal average’ means goals for divided

by goals against, find, to the neares!

whole number, the goal average for

Giantkillers.

If a team gets 2 points for a win and |

point for a draw, how many points do

Giantkillers have?

{1} Similarly, how many peints do Locomo-
tives have!

2 Table 222 gives the statistics for the

numbers of students at 1 Secondary School
for the vears 1987 1o 1992,

(d)
(e}

(2)
(h)

(k)

Table 22 2

1987 | 1988 | 1989 | 1990 | 1991 1992;
number of
students 61 | d64 | 29 [ 435 170 | 506




3 A girl made a note

(a) Is the school growing in size?

(b) What is the difference in the number of
students in 1992 and 19877

(c) If there are about 36 students in each

class, how many classes did the school

have in 1987 and 19882

In one year the school started a new

Form | class. Which year?

In which year will that Form | class he a

Form 3 class?

Estimate the number of students that

the scheol will have in 1993.

of the first 100 vehicles

that passed her on a road. The numbers of

cach type of vehicle are given in Table 22.3.

Tuble 22.3

(d)
(e)
(0

5 Table 225 shows

(c) What is the toral MOnEY Spent on reg®
(d) What is the total moncy spent on emter-
lainment?
() What is the total money spent on foad®
() During which month does the farmh
spend most money?
(8) During which month does the
spend least money?
(h) The total income of the family is $560
per month, Approximately what f; raction
of this is spent on cntertainment?
the numbers of people
in road accidents in it

famidy

killed and injured
country in two years.

Table 22,5

o l . \notar ’ killed | injured mmq
us| cor| taxi| bike | bicycle
E.mﬂ- 7 loam] 2| 1 ‘ m_f f;m’w g ol
nd year 9952 28854 _]
(a) Nearly half of the vehicles were of ope
kind. What were they? (a) Find the totals for each year.
(b) How many vehicles had only two wheels? (b) Which year was safer?
(c) How many cars were there for every {c) How many peopie were killed in the two
one lorry? years?
(d) Which was the third most common type (d) One of the four numbers looks like an
of vehicle? estimate. Which one?
(e) How many buses did the girl see?
() Is it true to say that buses never go on
the road? | 4
(8) Is this road more likely to be in & big Collecting data
city or in p small village? Give reasons
for your axﬂwer, It would be impossible 1o give statistics unless

4 Table 22.4 shows how much a family spends

on food, remt and entertainment for each of
four months, !
Table 22.4 !
lmlﬂl month [ month | month
1 2 3
food $178 | $150 | gom $ 168
rent 59 596 596 596
entertain- ]
ment $72 530 553 l $68

(2) Which item always costs the same?
(b) Which item is always the most expensive?

data were collected beforehand. Dag means
basic information, usually in number form. Ty
be

count. You also need to
or record, the data clearly.
4 Fig. 22.1 show the same data colleczed in two
different ways by two students,

able to collect data, you need to be able to
be able to write down,
The examples in

The first student tried to write down everv

vehicle as it came by. When two bicycles carge
by ke did not have time

propecly. It is easy to
counting this student’s totals,

to write them down
make mistakes when

The second student spent some time befpre

beginning to record. She wrote down all the
vehicles she could think of in & column. When
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bicu Cas Lar ., Lemy, by eley GO 100 vehicles.) -
Table 22.6
(0) Veracls | Tally | Toded Name:
Cor i) | b Place: Date:
Bus | ‘ | Direction of traffic: towards........ .
s T ': = Vehicle Tally Totals |
— . |
f‘:u:xa:_io, [l | 2 Sar
Motor ke | Dicyele
Motorbike
Fig. 220 (a) First student by Second studend
£ ] / 1
a vehicle came by she mude a tallv. Itiseasy io | Taxd
count her totals, Bus
~ Work through the assignments in Exercise
92h; they show how to collect data clearly. Others

(“J b""‘ai W: GCI-:J Cad, lvﬂ"‘ﬂ'\a] El-ﬁ:ﬂdd‘-j

longer or shorter. Try to get between 50 and

Exercise 22b

Keep the data you colleet in the following
assignmenis. You will use the data in Exercise
22d.

1

2 Traffic survey: Types of vehicle Noté to teacher: The times available for the
Make a table in your cxercise book as in Survey will depend on the school day. Tt may
Table 22.6. Go to a place where traffic be necessary to obtain permission for groups
passes. Make a tally of the different kinds of to leave other lessons, At boarding schoch
vehicle that pass in | hour. (The time may be weekend days could be used for the Survey.

Cilast | Date
N Ape Hight | Mass l Mambser o ﬁl.!:mi.rcr al
A= s (el kel brothers sigtirs
filice Mardarn | (4 e &7 i ¢
"‘—|_\_‘_h-\--\-
=
Fig. 22.2

Class statistics
Make a large chart showing the full name of
everyone in your class. The chart should con-

tain the colurmns given in Fig, 22.2. Pin the

chart on the classroom wall. Find your name
and enter your personal statisties under the
column headings,

3 Traffic survey: Traffic density
Make out a page of your exercise book as
shown in Table 22.7.
Go to a place where traffic passes. Make 2
tally of the number of vehicles that pass dur-
ing each hour for the 12 hours from 8am 1o
8 pm. Work in groups. Change groups each
hour.
Note: If a vehicle passes at, say, 1100 hours,
count itin the 1000 to 1100 period,
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Table 22.7

Name:

Date:

Place:
Time

Number of vehicles
{emlly)

Totals

G300-0900

0900-1000

[ 1000-1100

. |

Lmu.mou

4 Nature study
Mark out a small plot of land (about | m#),
Count all the things you find growing, living
or lying in the plot. Record the numbers of
things you find. Some examples are given in
Table 22.8, but you may find others.

Table 22.8
P

Things
- | Stomes (=2 cm)
Stick { > 2 cm)

Seeds

Tally Things

Insects

Tally

Flowers
|

Bits of paper |

5 Questionnaire
A questionnaire is a set of questions. Make
a copy of the questionnaire in Table 22.9.
Leave enough spaces for tally marks. Ask the
questions of 10 or 20 working adults, ¢.g. shop
or market traders, office workers, farmers.
mechanies, etc. Be sure that each person does
not mind answering the questions. Be polite,

Presentation of data

Data should be presented clearly. Good pre-
sentation makes statistical data easy to read and
understand. The following cxample is used to

Table 22.9
{ Daratizunalrs Ehayr
Hew many Bnguayes I H 1 -
CHR e Erak?
b i Mory s §
Winich sehoeds {5 any Primary Amoodary | Oither i M
digl yrm govin®
How mary children a 1 2 1 |
e i haved
i i L b
Winch vehicles have Llm Loisrmy Train Aeraglane
viou Lavrlled in¥
Have pou ruer YES
hiers 10 Flassre®
NN
Havr you evey YER
besn i Bukzwayn® |
]
T v orwm mmy caile YES
E0ED ar preaty’
M2
=

show different kinds of presentation:
An English teacher gave an essay to 15 stu-
dents. She graded the essays from A {very
good), through B, C, D, E to F (very poor).
The grades of the students were:
B,C.A,B,A,D,F,E,C,C,AB.BEB

Rank order list

Rank order means in order {from highes: 1o
lowest. The 15 grades are given in rank order
below:
A A A BBBBBCCCDEEF
Notice that a/f the prades are put m the list even
although most of them appear more than once.
The advantages of the rank order list, in this
case, are that we can easily find the followmg:
the highest and lowest grades; the number of
students who got each grade; the most common
grade; the number of students above and below
each grade; and so on.

Frequency table

Frequency means the number of times some-
thing happens. For example, 3 students got
grade A. The frequency of Grade A is 3. Table
22.10, a frequency table, gives the frequency
ol each grade.
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In most cases, a picture will show the
meaning of statistical data more clearly than a
list or table of numbers. The following methods
of presentation give the data of the example in
picture, or graph, form.

Pictogram

A pictogram uses pictures or drawings to give
a quick and easy meaning to statistical data. In
the pictogram, in Fig. 22.3, each pin figure re-
presents a student who gets the grade shown.

Grade A ‘i jt ;t-
GudeB % £ % % %
Ciradi (2 + £+ %
Grade D b
GrmdeE 4 4
Grade F i‘

Fig. 22.3

Bar chart

A bar chart is very like a pictogram. The
number of students who get cach grade is
represented by a bar instead of a picture, The
height of each bar in Fig. 22.4 represents the
frequency of that grade.

The scale at the left-hand side of the bar chart
shows the frequency. Each bar i the same
width,
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Frequciney

Fig. 22.4

Pie chart

A pie chart is a graph in the shape of'a circular
‘pie’. In the example in Fig. 22.5, the total
number of students make up the whole pie.
Each piece of the pie is a sector of the circle. The
size of each sector represenis the number of
students who get the grade shown in that sector.

AN

Usually there are ae numbers on a pie chart.
The sizes of the sectors give a quick comparison
between the numbers of students getting earh
grade.

Fig. 22.5

Exercise 22¢ (Oral)

1 The following is a rank order list of an exam
result: 87, 82, 78, 76, 75, 70, 66, 64, 59, 59,
59, 51, 49, 48, 4]

{a) How many studenis took the exam?

{b) What was the highest mark?

{c) What the lowest mark?

(d) What is the mark of the student whe
came 6th?

{e) What is the position of the student whe
got 76 marks?
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() Three students got 59 marks. What is
their position?

lg) What is the position of the student who
got 51 marks?

th) How many students got less than 75
marks?

(1] How many students got more than 45
marks?

Jv 1145 1s the pass mark, how manv students
failed?

(k] What is the mark of the student in the
middle of the rank order?

Frequency Table 22.11 shows a tally of types

of vehicles that were wrecked in serjous

accidents during a month on a busy road.

Tabie 22,11

v:—.hi-:l:‘ car | lorry |bus | waxi |others

e folon I

frequency |.H-]-i'

1a| Read the [requencies as numbers instead
of tallies.

(b} Which type of vehicle had the biggest
number of serious aceidents?

(¢) How many vehicles were wrecked
altogether?

(d) Name some types of vehicles thai might
be included in ‘others’.

i€} Is it true that cars and lorres together
had nearly 3 times as many serious
actidents as all the other vehicles?

The pictogram in Fig. 22.6 shows the

manpower of the army, navy and airforce of

a Country:

= o S =
e S o R o

Fig. 22.6

taj The pictogram shows tanks, ships and
aircraft. Which of these represents the
navy?

(b) Which has the most men, the army, the
navy or the airforee?

(e} Which has the least men?

(d) Does the fact that there are 6 tanks mean
that the army has only 6 men?

(e) Each tank, ship and aircraft represests
10000 men. How many men are in the
army?

(I} How many men are in the airforce?

(g} -Approximately how many ships are
there?

(h} Approximately how many menarein the
navy?

The bar chart in Fig. 22.7 shows the rainfall

in mm at Chirundu for each month in a vear.

| L1 i
HH SEESmumE
2100
150 I
— =
E 8
E 7
=100
I.;-! -
2 I
=
= 3
A 7
TASOND | FMAM]|
Fig. 22.7

(a] Which month had most rainfall?

(b} How many mm of rain fell in the wettest
month?

{c) Which months had no rainfall?

{d) Which months had less than 50 mim of
rain.

te) List the six wettest months in rank order.

(f} Find, in mm, the total rainfall for the
year.

(g) Isittrue that over half the rainfall for the
year fell in just two months?

(h] Give a reason for the order of the months
in Fig. 22.7.

The pie chart in Fig. 22.8 shows the division

of money that a government spends on

Universities, Teacher Training Colleges,

Secondary Schools and Primary Schools.
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- | rmvrrsities
Tearhm

fraining

Cnlfeges

I:l secondary Schonls
F » -
|"rs:q|.I:1_. hL‘hL-:Ih

Fig. 22.8

i) Does the pie chart ell you how much
money the gonvernment spent?

L' Which of the four gets least money?

o] Whick ol the [our gets most money?

d| Can vou think of reasons for your answers
to (b)) and {c}?

(e} What [racoon of the money & spent on
Primary Schools?

) What fracton of the money i spent on
Secondary Schoods?

) Approximately what fraction of the
money is spent on Iracher Traiming
Colleges?

Exercise 22d
Use squared piaper (o draw pictograms and bar
Clurls,
1 A History test was graded from A wo D). The
eenults of ten students are given below:
B.A.CCBCDBAB
| List the grades in rank order.
i) Which grade did most students get?
(¢] How many students gotabove grade C2?
d) Make a frequency rahle of the results.
¢) Draw a pictogram to show the results of
the test.
2 The dress gsizes of 20 women are given in
frequeney table 22:12,

Table 22.12
size | 100 |12 |14 |16 |18
frequency: | l 6 2 4 1

fa] Draw a bar chart to show the fequen-
cies of the dress stzes,

(h) 1f you were a trader selling dresses,
which three sizes of dress would you
order most of 7
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3 A transport company has 6 lormes, 4 vans
and 2 cars. -
la] How many vehicles does the transport
company have? )
(b) Draw a pic chart to show how the
vehicles are divided.
4 15 people were asked to name their favounte
colour. Their answers are shown in the
frequency table 22.13.

Tahle 22,13
colour | blue | red black
frequency | 3 | 4 5 l 2

green | yellow

{a) Which is the most popular colour?

{b) Draw a bar chart to show the results in
the table. I possible, use the given
eolours to colour the bars,

5 Every B00g of dried fish contains about
300 g of water, 100 g of fats, 300 g of protein
and 100 g of other substances.

(a) Whartis 100g as a fraction of 800 g?

(h) What is 300 g as a fraction of 800 g?

{¢] What is i of 360°7

(d) What is § of 360°?

{¢] Diraw a piechart 1o show the contents
of dried fish.

6 Use the data you collected for Exercise 22b
(Class statistics), question 1.

(a) Copy and complete the frequency table
(Table 22.14) of ages of students,

Table 22,14
12 16
years YEars
and 13 14 5] -and
age | under | yoars| Years| ycars| over
frequency

(b} What is the most common age?

') Draw a bar chart to show the frequency
of ages of students in your class.

7 Use the data you collected for Exercise 22b

[Types of vehicle), question 4. Either:

(a) Draw a pictogram to represent the types
and numbers of vehicles, o

{b] draw a bar chart to show the types and
frequencics of vehicles.



8 Use the data you collected for Exercise 22h
(Traffic density), question 3.
(a) Copy and complete the frequency
table {Table 292.15). (Note that times
are in 2-hour intervals.)

Table 22,15
; . -
time of 0B00-1000 [ 100001200 1 300- 141
day hours haurs hours
I number of
vehicles
time of 14001800 | 1AOO-1800 L800-2000
day hours houry haurs
number of
vehicles |

(b} Draw a bar chart to show the numbers
of vehicles art different times of day,

{¢) Which are the busiest times of the day
for traffic?

9 Use the data you collected for Exercise 295

(Nature study), question 4. Draw a pic-
togram to represent the number of things
in your plot.
Note: if the numbers are high, let each pic-
ture represent 10 things. For example, 30
ants, 43 stones and 12 flowers can he
shown as in Fig. 22.9,

c:?t‘?t::?c::?-cz

3 8

Fig 22.9

10 Use the data you collected for Exercise 22b
(Questionnaire), question 3, In the gues-
tionnaire, 10 people replied to the ques-
tion, ‘Which schools did you go tof”

(a) Combine your results with those of
vour classmates to get the replies of
about 300 people.

(b) Make a [requency table as shown in
Table 22.16.

Table 22.16
schools | Primary ( Sccondary I other | nonr
frequency ’ ]
(¢} Draw a bar chart to show the schools
atteuded by your sample of people.
11 A farmer has 215 cattle, 53 sheep and 92
goats,

(a) How many animals has he zltogether?

(b) Use a protractor to draw a pic chart
showing the animals that 1he farmer
has.

12 The following are the sizes of shoes worn
by 20 people: 7, 9, 6, 10,8,8,9,11,8,7.9,
6,8,10,9,8.7,7,8,9.

(a) Copy and complete the
table (Table 22.17),

Table 22,17

=
size

6
7
8
9
10

|_ll

{(b) Draw 2 bar chart showing the fre-
quency of shoe size.
(e} A trader sells shoes. Which sizes do
you think she sells most of?
13 A hospital has 300 patients. Table 22.18
shows the sex and type of treatment of the
patients, by number.

frequency

freqne:my_|

Table 22,18

’ male f female |
surgical 25 [ 75
medical 100 | 100

Draw a pie chart to represent the data in
Table 22.18.
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14 Table 2219 gives the population of
Zimbabwe in |0wear intervals from 1940

to 1990,
Table 22.19

vear | 19400 | 1950 | 1960 | 1970 | 1980 | 1990
{millions) 19| 27| 38| 33| 74| 94

Show this information on a bar chart.
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Chapter 23

Plane shapes (2) Symmetry

Line symmetry made by folding pieces of paper which had wet
paint on them,
A line of symmetry divides a shape into two

parts, each part a reflection of the other. A ' —=
shape which has.one or more lines of symmetry S
s said to be symmetrical. Fig. 23.1 shows
some of the symmetrical shapes found in
Chapter 12.
(a) fh} {e)
kel (b Fig. 232 [a) Fold a sheet of paper
(b) Cut out any shape through both thicknesses of paper
(¢) Unfold the part which kas been cut aud, the result
i symmetrical
) fd!

#
%

& &

() bl
Fig. 23.3

(el

Since one side of 2 symmetrical shape is a
refleciion of the other, line symmetey s often
called mnirror symmetry or bi-lateral
symmetry. 8:-loleral means two-sided.

Fig. 23] Lines of symmetry: (a} isqsceles triangle

(b} equilateral triangle (e} rectangle Exercise 23a
(d) square () rhombus  (f) kite 1 Use the methods shown in Figs 23.2 and
23.3 to make some symmetrical shapes and
Fig. 23.2 shows how to make a symmetrical designs.
shape by folding and cutting a piece of paper. 2 Fold a sheet of paper twice as in Fig. 23.4.
The symmetrical shapes in Fig. 23.3 were Cut through all four thicknesses of paper.
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4 Which of the mathematical instruments in
Fig. 23.6 have bi-lateral symmetry? (Neglect
‘any writing on the instruments. )

5 Make a copy of each shape in Fig. 23.7. Draw

any lines of symmetry.
Fig. 23.4 ) i i
Unfold the shape you have cut out. How
many lines of symmetry does it have?
3 Which of the shapes in Fig. 23.5 have lines of
symmetry? ¥

ia) thy

P

&) (h)

6 Fold a sheet of paper three times as in Fig.
23.8.

2
1 é fé 3
Fig. 23.6 Fig. 23.8
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Cut through all eight thicknesses of paper.
Unfold the shape you have cut out. How
many lines of symmetry does it have?

7 How would you cut a piece of paper folded
as in Fig, 23.8 to give the following shapes?
(Experiment by folding and cutting.)

fa) (b

Fig. 239 (a) Regularoctagon

(b} Eight-pointed star
8 Copy each of the shapes in Fig. 23.10 ontoa

graph paper. Complete the symmetry
about the lines given on the figures.

ST oE s sEdkEy

Properties of symmetrical shapes

In Fig. 25.11, m is the line of symmetry of the
given figure, The left-hand side is the mirror
image of the right-hand side. Hence,

angle a” = angle a

length OP'= length OF

We say that a’ is the image of a in the line .

Similarly P’ is the image of P in the line m.

Fig. 23.11

Isosceles triangle
A A
!
|
| m
|

B c D e

O
n
[}
Fig. 23.12

In Fig. 23.12 A ABC is isosceles with AB = AC.
m is a line through A perpendicular to BC. If
A ABC is folded along AD, as in Fig. 23.12(hb),
the points B and C meet as shown. Hence, by

=

folding, B = C, BD = DC and BAD = CAD.

This leads to some impertant results:

1 The base angles of an isosceles triangle
are equal.

2 The perpendicular from the vertex of an
isosceles triangle to its base bisects the
base and the vertical angle.

Circle

In Fig. 23.13(a) AB is a chord of a paper circle,
centre O. i

In Fig. 23.13(b) the paper circle is folded so
that A meets B.
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fal (h)

B
Fig. 25.13
When the circle is opened out as in Fig. 23.14 1t o
can be seen that the line of the fold 15 a :
diameter of the crcle. :m

Fig. 7315

(&) What kind of quadrilateral is ACDE?
{1} Name two points equidistant from m.

i (i) WEG=25cmand AC = 7 om, what is
A the perimeter of AACE?
5
B

Fig. 23.14
Any diameter of a circle is a line of symmetry. m
It follows that OMA = OMB = 90° and
AM = MB. Hence:
1 The perpendicular from the centre of a i

circle to a chord bisects the chord; fc) d] p
or, conversely, K : L a :
2 the perpendicular bisector of a chord e

. passes through the centre of the circle. 1 &) ]

The symmetrical properties of quadrilaterals T

are discussed in Chapter 12. AR
N 1 M t

Exercise 23b > "
1 In Fig. 23.15 m is the line of symmetry of the

given figure. le) -

(a) What is the image of the point B?

(b) What is the image of line AE? A

(c) What is the image of ACB? ©

(d) Name twoisosceles triangles.

(¢} Name four nght-angled triangles. =

(0 IfEﬁC 40°, what is ACE?

(g) 1TCED = 28° what is CDE? Fig. 23.16
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2 Use angle and symmetry properties to fill in
as many angles as possible in each part of
Fig. 23.16.

3 m s aline of symmetry in Fig, 23.17. O is the
centre of the eirele,

B\\

() Name as many isosceles triangles as
passitile.
Name as many right-angled triangles as
possible.
(¢} IFBD = Y em, what is BC?
(d) H'CD = xem, what is BD in terms of #?
4 In Fig. 23.18, PORS is a circle with centre O,
QOS is a diameter which meets PR per-

pendicolariy ar T

Fig 2347

(b)

Fiz. 23.18

HOR = 5em, PT = 4emand ST = 2em,
state the lengths of the following,

(a) TR (b) PR (¢) OP
(d) 08 (e) OT N 00
(g) QT (h) QS

5 In Fig. 23.19, O is the centre of circle AQBM
and Qs the centre of circle AOBN,

(2) Name two lines of symmetry.
(b). Name two rhombuses.
() What kind of quadrilateral is MAQB?

(d) What kind of triangle is A AQOQ?
()  What is the size of AOM?

(f) What is the size of MAO?

{g) What kind of triangle is A NAB?
(h) HOX =2 cm, what is MN?

Point symmetry (optional)
Fig. 23.20 shows a rectangular sheet of paper

pinned to a notice board. The pin is at the
centre of the rectangle.

Fig. 23.20
If the rectangle is given a half-turn it will take
up the same position as before (Fig. 23.21).

i

f R

Fig. 23.21

This is an example of point symmetry or
rotational symmetry. If the rectangle is now
given another half<turn it will return to its
original position. We say that the rectangle has
point symmetry of order 2 about its centre, Le.
if the rectangle is given one complete revolution
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about its centre there are 2 positions in which it
will appear as it started: one after turning
through 180°, the other after turning through
3607,

Fig. 23.22 shows that a parallelogram also
has point symmetry of order 2 about its centre.

more.

Hence plane figures are only considered 1o have
point symmetry in cases where the order is.2 or

There is often a connection between bilateral
symmetry and rotational symmetry. However,
as Table 23.]1 shows, some shapes, such as the
parallelogram. may have point symmetry
without having line symmetry.

Table 23.1
number of lines| order of point
& shape of symmertry symmelry
rectangle —E- 2 2
parallelogram § - fl z
equilateral b
( irinmgle hoist H 3

Fig. 23.22

The equilateral tnangle in Fig. 25.23 has point
symmetry of geder 3 about its ‘centre’.

{al

Fig. 23.23

Fig. 23.24 shows that any shape will return to
its origmal position after | revolution about a
point,

Exercise 23¢c
1 Which of the shapes in Fig. 23.25 have point
svmmetry?

Wb




2 Make a table like that of Table 23,1 for the

shapes in Fig. 23.25,
3 Complete Table 23.2 by making a tick in the
correct column,

Table 23.2

has line
symmetry

has point
symmetry
shape only

Biokieles A

both | neither

equilateral A

stalene A |

rectasnjle

Hjuare

paralleiogram

rhombus

kite

LEipezium

cirele

4 Do any of the mathematical instruments in
Fig. 23.6 have rotational symmetry?

5 Each shape in Fig. 23.96 is part of a point
symmetrical figure. Copy the shapes and
complete the symmeury using the given
orders and points.

fa) (B} el
wrder 4 ardert arder2
{dy
order 4 i
el
- e

Fig. 2326 urder 2

nrder s

Properties of point symmetrical
shapes (optional)

Rotation of shapes

-
—

A -3

Fig, 23.27 .

In Fig. 23.27 AABC is rotated abou point O ta
Lthe position shown. A A'B'C” is the image of A
ABC after rotation about 0. Notice (hat onk
the position of’ A ABC changes. All other pro-
perties, such as area, length and angle, stav the
same.

Parallelogram

In Fig. 23.28 ABC is any trisngle in which the
mid-point of AC, M, is joined 1o B,

A\

Fig, 23.29

Fip. 25.28

If the triangle is rotated through 180° about
M it combines with its image to give a
quadrilateral ABCD | Fig. 23.29), Notice the
following:

(1) Since AB was rotated through 180° 1o give
its image CD, AB | DC. Similarly CB|DA.
Hence ABCD is a parallelogram,

(2) AB = CDand CB = AD since CD and AD
are the images of AB and CB respective ly.

{3). B=Dand BAD = BCD.

(4) AABC = A CDA and A ABD = A CI3E,
where = means ‘is identical 1o',
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MD = MB sinee 1) s the image of B.

AlsoMA = MO

These prioperties cin be stiated as follows:

I The oppaosite sides of a parallelogram are
parallel.

2 The opposite sides of a parallelogram are
eqgual.

3 The opposile zngles of a parallelogram
are equal.

4 A diagonal bisects a parallelogram.

5 The diagonals of a parallelogram bisect

one another.

i)

Rhombus

Fig, 23,30 1y

Fig. 23.30(a) 1% an lsosceles A ABC in which
BAT is the perpendicular from B to M, the mid-
puinit of AC, In Fig. 25.30{h) A ABC has been
rotated through PP about M oto produce a
rhombus ABCD,

Singe a rhombus 15 a special parallelogram
all the properties given for the parallelogram
above are also true for thambuses; Tnaddition,
the symmetry of Fig. 23:30(b) shows 1l
1 All four sides of a rhombus are equal.

2 The diagonals of a rhombus bisect one
another at right angles.
3 The diagonals of a rhombus bisect its

angles.

Exercise 23d
1 1n Fig, 23.30(h) name the point symmetrical
e ol
(i) poiot A () poin B
() poim O {el} poiat M
(e} line BC (I} ling AC
(g) MBC {h) MAD
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2 Fig 25.31 has point symmetry of order 2.

Fip 2331

{a) Which point 1= the centre of symmetry?!

() Natie two lines which are paraliel,

{€) What is the image of point A?

() If points A, B, E, D are joined, what
kind of quadrilateral is [ormed?

(e} If CAB = 83°% name another angle
which is 53°%

(fy IFDB = |l em, what is the length of
co?

3 Use angle and point symmetrical properties
1o {1l 10 as many missing angles as possible
in each part of Fie: 2332, (In each figure, M
is the centre of svoumetry,)

fa) [ b] v
[

i syke o
Fig. 2537

4 In Fig, 23.33 AB is a chord of the crcle
cemire () The ecircle is rotated shoutr (O sa
that A'B’ is the image of AB.




3 (aj What is the order of symmetry of Fig.
23.347
(b} Where is the centre of symmetry?
fc) Ifthe angles of quadrilateral ABCD are
59°, 102°, 113", 86" respectively, what
are the sizes of the angles of quadrilateral
CDEF?
6 Fig. 23.35 is an extension of Fig. 23 34,

Fig. 23533

{a) Name a line equal in length to AB.
(b} 1f ABis a distance 4 from O, what is the
distance ol A'R’ from O7
{t; Complete the following statement:
In a circle, equal chords are the
same__ from the centre.
;

E Fig. 23,55

(a} Express the four angles at D in terms of
@ b.e.d.

{b) Whatis the sum of the angles at 2 point?

fc) Complete the following statement:

A The sum of angles of a guadrilateral

Fig 23 34 |- E—



Chapter 24

Proportion, ratio, rate

Proportion
Unitary method
Read Examples | and 2 carefully.

Example 1
A man is paid $90 jor 1) days of work. Find &is pay
Jor (a) 3 days, (B) 24 days, (e} x dlays.

We are to find money. Money comes last in
every line of working.

For 10 days the man gets $90.

For | day the man geis $90 = 10 = $4.
(a) For3days the man gets3 x §9 = 327,
{(b) For 24 days the man gets 24 x §9 = 8216,
(c) Forxdaysthe mangetsx x §% = $9x

Notice the following.

1 Each line of working is a complete sentence.

2 The quantity to be found comes last in each
sentence.

3 The [irst sentence states the given facts.

4 The second sentence gives the pay for | day,
aunil,

This is an example of direct proportion.
The less the man works (3 days) the less he is
paid ($27). The more the man works (24 days)
the more he is paid ($216).

e2
7 workers dig a priece of ground in 10 days. How long
would 5 workers take?

We are to find time. Time comes last in every
line of working.

7 workers take 10 days

| worker takes 100 % 7 days

= 70 days
Sworkers take 70 + Sdays =

14 days

Notice the following.
1 We assume all workers work at the same rate,
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2 The second sentence gives the time for |
unit, a worker.

This is an example of inverse proportion,
or indirect proportion. Less workers (3) take a
longer time (14 days). More workers (7) take a
shorter time (10 days).

When solving problems by unitary method,

always:

1 write sentences with the quantity to be
found at the end;

2 decide whether the problem is an example
of direct or inverse proportion;

$ find the rate for 1 unit before answering the
problem. This is where unitary method gets
its name from.

Many problems cannot be answered by uni-
tary method. For example, If a girl is 1 metre
tall when she 1s 6 years old, how tall will she be
when she is 182 We cannot say. She will cer-
tainly not be 3 metres talll

Exercise 24a (Oral)

In this exercise (i) give the first sentence of the
working, (ii) state whether the problem is an
example of direct proportion or inverse proportion ot
netther, (i1i) answer part (a) only.

1 A worker is paid $100 for 5 days. Find her
pay for (a) | day, (b) 2 days, (c) 22 days.

2 6 notebooks cost 90c. Find the cost of
{(a) | notebook. (B) 5 notcbooks, {(c) +%
notebooks.

3 5 workers build a wall in 10 days. How long
will it take [a) | worker, (b} 10 workers, fe) 25
workers?

4 A 2vearold boy has 6 sisters. (a) How
many sisters did he have when he was 1
vear old? How many sisters will he have
when he is (b) 3 years old, (¢) 21 years old®



10

Exe
I

10

-

A car travels 84 km in 2 hours. At the same
rate, how far does it travel in (a) | hour, (b)
3 hours, (c) x hours?
A piece of land has enough grass to feed 15
cows for 4 days. How long would it last (a)
| cow, (b) 6 cows, (c) ¥ cows?

€ temperature of 6 litres of liquid is
307C. Find the temperature of (a) 1 litre,
(b} 8 litres, (r) 400 ml
9 equal bottles hold 4, litres of water
altogether. How much water does {a)
I bottle, (b) 5 bottles, (c) x bottles hold?
A container has enough water to last 9
people for ¢ days. How long would it last
(a) 1 person, (b) 8 peaple, (c) 2 people?
A car uses 10 litres of petrol in 80 km. How
far will it go.on (a) 1 litre, (b) 5 litres, (c) x
litres?

rcise 24b

Where possible, work out parts (b} and (c)
of the questions in Exercise 24a.

A worker gets $160 for 3 days’ work. How
much does he get for 14 days?

It takes 4 people 3 days 1o dig a small field.
How long would it take 3 people to do the
same work?

A girl buys 7 pens for 77c. How much
would 1{} pens cost?

A 3-tonne lorry makes 10 journeys 1o move
a pile of earth, How many journeys would a
3-tonne lorry make?

A Tyearold boy runs 100 m in 14
seconds. How long would it take a 6-year-
old boy?

A bag of corn can feed 100 chickens for 12
days. How long would the same bag feed 80
chickens?

It takes 21 9-litre buckets to fill 2 drum
with water. How manyv 7-litre buckets
would it take?

A car travels at 60 km/h and takes 5 hours
for a journey. How long would the car take
if it travelled at 90 km/h?

A 480-page book is 24 cm thick (not
counting the thickness of the covers). Find
the thickness of 380 pages of the book.

Ratio

Suppose the prices of two chairs are $60 and
$80. The ratio of the prices is 60 - 80, ‘sixty to
vighty'.
Ratios behave in the same way as fractions.
For example,
60 30 _120 3
80 40 160 %
and60:80 = 30':40 = 120: .60 = 3-4
Hence, both parts of a ratio may be mul-
tiplied or divided by the same number. It i=
usual to express ratios as whole numbers in
their lowest terms.

Example 3
Express ihe ratio of 8 cm bo 3,3 cm as simply ac

frossihle.

Bemto 3.5 cm
:2 %55

Notice that we do not give units in a ratio,
Example 4
Express the ratio 96c : $1,20 as simply as possible.

Express both sums of money in cents.
96c _ 96c _ 9% _ 96+ 24
$1,20  120c 120 120+ 24

The ratiois 4:5.

=4
5

Notice that quantities must be in the same
units before they can be given as a ratio.

Exercise 24¢
Express the following ratios as simply as
possible.

1 3:8 2 201030

3 15:12 4 28102l

5 $10to %15 6 lhtol5min

7 |mmtolcm 8 400kg: 1 tonne

9 80st02min 10 18 boysto 12 boys
LT 8200 to £150 12 $1.25:75¢

13 Zdays: | week 14 3daysto3 weeks
15 th30min:2h 16 3cm to 5 mm
17 B0c: 84c 18 Smwo¥Hm

19 35°t0 90° 20 90 km/h: 120 kem/h
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Example 5

Fill thegapin theratic2:7 = ___: 28,
Let the missing number be a,
Then 257 =a:28
2 _ =
o7 T
e E__,?.E_@ oy
The missing numberds B
Exercise 24d
Fill the gaps in the following.
; 2 . .
1 T 2 4:5=__:10
% == 4 3:0=9:_
56:9=__:15 . 610518 =05__
7 8:12=_2:9 8 _ _:9=16:M
9 120 = §1:56
10 22: 18 = 33:__
Sharing

To divide a quantity into two parts which are in
the ratio 2 : 3, first divide it into 7 cqual shares
(since 2 + 5 = 7). The I:quln diuﬂh will then
be 2 shares and 3 shares, e, &2 and £ -J af the

gm n quanln}

Example 6
Tivo children share 35 orangey in the vatio 2 : 3. How
ety aranges does earch child get?

One child gets 2 shares and the other gets
4 shares. There are 5 shares altogether.
Number of oranges in 3 shares = 33

Number of oranges in 1 share = é:-f—"* =
Number of oranges in 2shares = 2 x7=14
Number of oranges in 3 shares = 3 x7= 2]

One child gets 14 oranges and the other gets
21 aranges.
Check: 14 + 21 = 35
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Example 7
Divide 81,17 betiween Chipo and Rudo sg that their
sheres are in the vatio B : 5.

B+5=13
117

#uli] i?_ﬁrnﬂi_

Chipo’s share = 8 x ¢ = 2r:

Rudo’s share = 5 x U =
Check- 72c + 4hc = §L17
Example 8

X, ¥, Z share $85 so that for every $1 that X gets, ¥
gets $3 and for every $2 that Y gets, Z gets $3. Find
Y5 share.

If X gets, | share, then Y gets 3 shares. Z
gets 1! times as much as Y. Henee Z gets
-I*; shares. X, Y, 7 receive money in the ratio ] :

- 6 : 9 (multiplying cach by 2)
24 E + 9 17
Fol$85 = 33 = $
¥ gets 1, of $85.
i}n{ﬁ5=$5xﬂ
= $30
Y's share s $30.

Exercise 24e

1 (Oral) Share the following quantities in
the given ratios.
(a) $15in the ratio | : 2
(b) 26kginthe ratin3:8
(c) 20cminthe ratio4: ]
(d) 830 inthe ratio2:3
(¢} 80 mlintheratiod: 7
() 22 oranges in the ratin9:2

2 Divide the following quantities in the given

rating.

|a) 98e 5:9 (b) $5,76 1:3:5
(¢) 96m  5:4:5 (d) 56kg 4; ;02
(e} 133  5:2:6:4 (D $33,76 2:5:9
(g) 108kg 11:7 (h) 22,95 m 5: 12

(i) $5,38 1l:1:2% () 286kg 4:5:6:7
3 Two women share 5 dozen eggs in the ratio
| :2. How many eges does each receive?
4 Ruth is 12 vears old and Gono is & years



They share 15 nangoes i the o al
ir ages. How many does each get?

. Sam and Zodwa are aged B 14 amed
rH[:-ntl'.f ly. They share $6,90 in the
io of their ages. How moch does each
=1
cooperative farmer divides 2H) cattle
weeir his three children i the rato
4:3 . How many cattle does vach ger?
Builders share 11 twnnes of bricks so
one gets 1; Limpees s el ws the
er. The tatal cost 10822750, How much
s ruch pay?

costs 32920 1o produce a1 machine. The
t arises lrom materials, labour and
rheads o the rate 7:%:2, Colenlate
cost of labour for preducmg 32 such
chines.

Y, Z share 368 5o that for every $1 that
gets: Y gets 82 and for every 33 that Y
s, X gets $4. How much does Y get?

cand Boconmribute $1 400 and §1 800
spectively to o business partnership. Of
profit, A receives 20% as manager. The
1 iy shared in the ratio of their
estments, Find the ratio of Als wolal
¢ of the profits 1o B's.

and proportion

e9
i the result of inevedsing 33,50 in the ratio

Multiply §3.30 by%.

]-x% =570 % &
$4.20
le 10

it thhe vatio 3. 12,

Exercise 24f
Find the resile ol

1 increasing }'l inthe ratin 3 : 2.
tlecreading 15 i the ratio 2+ 5
increasing :\3 ine the mitin 5 4
decreasing 32 inthe ratio 403,
decteasing | ke in the rarn 3 4
ingreasing 10 m in che mng 78 5
increasing 2 kmin the ratw 7 2 |
decreasing 7,0 litres inrhe ragio 500
inereaging 2, hinthe el ez 0.
decreasine 180 in the rato 7212

=107 R - R R

Example 11
Irachad vabin i 20025 a0 eflandel 5f 088 decreased th

IL25 m?

; . niew leneth 1125 m 1125
Thirshin —— = ——= - i
old Te nath 2025 m 205

N [ TR -

ann T

The length is deercased in the ratio 5.0 4.

Exercise 24g

Find the ratio in which the first quuntity must
be changed 1o make the second. State whether
it pan incoease or adecrease.

1 815815 2 15750

3 Himrls: 2Hpirls 4 bglbe

5 3milg 6 150 [Him

7 u_ill_l £330 B km: ij ki

9 2. midm 10 1130 minil h [ ain

Many problemis which can he solved by umni-
tary method can also be solved by using rnin,
Read Examples 12, 13 and |3 carctully

Example 12
If 7 balls cost BV31.25, find the cait of ) balls.

Since the number of balls is inereased in the
ratio 9 7, the costwill also be inereased in the
ratio$:7
{hallscost 313125
i &)
= Yballsrost 515125 ==
Fd
= Sl8.75 x 0
= 3|6B,75
This is an example of direct ratio, or direet
FIFEHICT ML

01
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‘Example 13
IF'S men dig o drain in |4 days, how long would 7
wem fake.

The number of men is inoeased in the ratio 7:53.
The rime taken is decreased in the tatio 5: 7,
{More men take less time.)

Time taken by 3 men = 14 days
& Timetakenby 7men = 14 x § days
= 10 days

This is an example of inverse ratio, or

inverse proportion.

Example 14
A0 g jaraof jam costs 31,10, How much jom can be
baught for $6,252
Money is increased in the ratio 825 : 1,10
33¢ buyvs 500 g

= 825 buys900x $42g
=900 % Tu} a
G0 X 7,5 @
B 750 g

6] ke

I

Exercise 24h

I 1T 10 ball-point pens cost $3,60 how much
will 3 pens cost?

2 A shelfl holds 21 books each 5 em thick.
ITow many books, each 7 em thick, will the
shelf hold?

3 1If 13 bars of soap cost $9,36, how much will
1Y hars of soap cost?

4 It takes 15 monthly instalments of 364 to
pay for a television set. How many monthly
instalments of $40 will it take?

9 It costs $403,20 1o stay at a hotel for 7 davs.
How much does it cost to stay for 3 days?

6 If 5 radios cost $197, how manv can be
bought for $313,207

7 A rope can be cut into 18 lengths of 17,5
cm. How many lengths of 15.75 cm can it
be cut into?

i W

L s
Vo B b
\
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8 If $40 is equivalent to £27,20, what is $25
equivalent toin £ sterling? -

9 A lorry can carry 820 bricks each of mass
1,68 kg. How many bricks of mass 1,64 kg
can it carry?

10 A cvclist takes 3 h 41 min te cycle to a vil-
lage at an average speed of 19 km/h. If she
travels back the next day and takes 4 h 7
min, what is her average speed?

11 A tank of water will last a family for 13
weeks when 15 litres a day are used. How
long will it last if 50 litres a day are used?

12 Working for 7 hours a day, a man does a job
in 24 days. How long would it take him if
he worked for 6 hours a day?

15 A motorist dees a journey in 2 h 24 min at
an average speed of 55 km/h. How long
would the journey take at an average speed
of 60 km/h?

14 A woman has enough money to buy 153 m
of cloth 4t $10,80 per metre. How rnam
metres at $8,40 could she buy?

15 The rent for 126 ha of land is $688,30, Find
the rent for 196 ha of the same land.

Ratio and percentage

Example 15
36,46 ir 85% of a sum of money. Find the sum of
money.

Either by unitary method:

83%.of the money = $6,46
- ~_ $646
1% of the money = 35
100% of the money = E%ﬂﬁ x 100
= gb646 E‘irﬁ = ¢38 33
= $?,ﬁﬂ
Or by the direct ratio method:
853% of the money = 36,46
100% of the money =$6,46x E?P
= $7.60



Exercise 24i
1 Find the guantity of which
(a) 8cis 20%. (b) 12mis75%

{c) 5gis33i%.
(e) 5,50 is5%.

(d) $9is30%.

{fh 433 kg is 150%.
{g) 391s 78%. (h) 24mis hﬁ %

(i) 50cis250%. (j) $2.2lis 65%.

2 B85% of a quantity has a mass of 1,19 ke.
Find the mass of the quantity.

3 56c is 1? % of a sum of money. Find the
sum of money.

4 $2% ofa football pool 1s given as first prize
and 28% as second prize. If the first prize is
$10 860, what is the second prize?

5 Find the quantity of which 5,6 kg is 175%.

6 A farmer sells 99 ha of land. This re-
presents 373 % of the farm. How big is the
farm?

7 A man gave 42% of his cattle to his
younger child and 48% to his older child. If
the younger child got 224 cattle, how many
did the older child get?

8 A school has 675 desks. 54 of them are
broken. Express the ratio, number of broken
desks 1 number of desks altogether as a fraction
in its lowest terms, Hence find the percen-
tage of broken desks and the percentage of
desks that are not broken.

9 In 1991 the population of a village was
1 015 people. This was an increase of 16%
on its 1990 population. What was its 1980
population?

10 65% of a farmer’s trees are orange trees.
The remainder are apple trees. What is
the ratio, number of orange trees : number of
apple irees? I the farmer has 936 orange
trees, how many apple trees are there?

Rate

Ratios compare quantities of the same kind,
for example 4 kg : 7 kg. The units may be
different, e.g. | cm : 5 km, but the quantities
are of rhe same kind and it is possible to
express km in cm.

Quantities of different kinds may be con-

nected in the form of a rate. The following are

some examples of rates.

(1) A worker is pald $14,40 for an 8-hour day.
Her rate of pay is $1,80 per hour.

(2) A cyclist travels 28 km in 2 hours. His rate

is 14 km per hour. In this case the rate is

called speed.

A piece of metal has a volume of 20 emi

and a mass of 180 g. Its density is 9 g per

cm?. The density ol gases. lxqmds and

solids is a rate giving the mass per unit

volume,

A town of 32 000 people has an area of 40

km?, The population density of the town is

800 people/km?. Population density is a

rate giving the average number of prople

per unit arca

(3)

(%)

Notice that km/h is short for kilometres per
hour,

Example 16

Fi mf in kmfh, the rate at m’:m"a a car travels if 1t goes
3‘3,, km in 35 min,

Ini 35 min the car goes 38; km

TEF

383
ﬁxﬁﬂk_m
77 x 60

2 x35

~ 11 x 60
=R S km

= H66km
The rate (speed) of the car is 86 km/h.

In 1 min the car goes

In 60 min the car goes

Example 17

A village is roughly square in shape. Ils perimeter is
about 6 km. If the population density of the village 15

1 200 people/km?, find the approximate population of
the village.

Perimeter of village = 6km

< Side of square = %—k = lle

= Areaofvillage = 13 % 13 km
= E;km'-!
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The popalation density is | 200 people/km?.

=
=

1 km? contains 1 200 people
2! km? contains 1 200 x 23 people
— 1200 x 9

4

= 2700 people

people

Population of village = 2 700 people.

Notice in Examples 16 and 17 how unitary

met

hod is used to selve problems involving

rates.

Exercise 24j

1
2

3

204

A worker is paid $174 for a 40-hour week,
Calculate the rate of pay per hour.

A car travels 153 km in 2] h. Calculate its
average speed in km/h

A steel beam is 5,2 m long and has a mass
of 137,8 kg. Find its mass in kg/m.

42 em? of sea water has a mass ol 43,26 g.
Find its density in gfem?.

A town has an area of 24 km? and a
population of about 31 000. Find the popu-
lation density of the town per km? correct
to 2 s.f.

A shop reduces all its prices at the rate of
15¢ in the $. Find the new price of an
article which was §7,40. _

A car uses petrol at the rate of 1 litre for
every 6,5 km travelled. How many litres
does it use when travelling 117 km?

A container has a capacity ol 20 litres. It is
filled with wine of density 0,8 kglitre.
What is the mass of the wine?

A village is roughly in the shape of a rec-
tangle 1L km by 1 km. What is its popu-
lation if the average density is 570
people/km??

12

13

14

16

17

18

19

20

When | travel at 60 km/h it takes me 2
hours for a certain journey. (a) How long is
the journey? (b) Tow long doeg it take me
when I travel at 50 km/h? .

A bridge is 220 m long and has a mass of
11 220 tonnes. Find its average mass in U/m.
A worker gets $30.16 far working 14
heurs. Find the rate of pay per hour.

The estimated population of Harare is
975 000 and the city covers an area of
5700 km?. Find the population density of
Harare to | s.l.

FEach week a typist works from 8.00 am to
12.30 pm on six days and from 2.00 pm to
5.30 pm on four days. Her rate of pay is
$1.68/hour. What is her total wage?

How long will it take me to eycle a distance
of 12 km at an average rate of dm/s?

A car uses petrol at the rate of 1 litre for
every 11 km. Il petrol costs 38c per litre,
find the cost of the petrol for a journey of
91 km.

Last year a cooperative factory produced
9 324 bicveles. Allowing 2 weeks for holi-
days and a further 100 days for weekends,
find the rate of production in bicycles/day.
In a town with a population of 33 280 there
were 562 deaths in one year. Find the
death-rate per 1 000 people correct to 3 s.f.
In the town in question 18, 613 babies were
born in the same year. Find the birth-rate
per 1 000 people to 3 5.6

A car travels for 80 km at 40 km/h and
then for 150 km at 50 km/h. (a) Find the
otal distance travelled. (b) Find the time
taken in each part of the journev. ()
Hence find the total 1ime taken. (d} Use
vour answers to parts fa) and (c) to
caleulate the average speed of the car for
the whole journey.
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ion exercises and tests

hapters 17-24

ision exercise 8 (Chapters 17, 20) 6 In Fig. RI8, AB = AC = CD and CAD =
AOB and BOC are adjacent on straight 28° If BCD is a straight line, find the sizes
line AOC. ITAOB = 33° caiculate BOC. of angles a, b, ¢, d,e.

Two angles of a triangle are 63° and 45°
Calculate the size of the third angle,
In Fig. R13, find a, b, ¢.

RI3 Fig, R18

7 Use a ruler and set square to construct a
pair of parallel lines which are 57 mm
apart.

8 Construct the triangle sketched in Fig. R19.

+5mm

Hl

RI6 —
In Fig. R17, ABCD is a kite with angles as Fie RI9

shown. Find x and y. Measure the third side of the triangle,

8 Make a freehand sketch of A ABC in which
AB = 6cm, BAC = 54°and ACB = 69°
Caleulate the third angle of the triangle
and show this on vour sketch,

Ad) (- Make an accurate construction of A ABC.,

10 Construct A ABC in which AB = 35 cm,

BC =45 ¢m and AC = 5,5 em. Measure
the perpendicular distance of A from BC
and hence calculate the area of the trian-
gle,

'l:'

=0
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8 (Chapters 17, 20)

are given as dimensions of

m which AB = 11 cm,
BC=3cm, CA=7cm
APOR in which PQ = B cm,
POR = 50°, QR =3 cm
AXYZ inwhich XY = 5cm,
XYZ = 1005 XZY =30°
Which of the triangles is (are) impossible
to construct?
A AABC onlv
B APQR only
C AXYZ only
D AABC and A POR only
E APQR and AXYZ only
2 In A XYZ, XY= 5 cm, XYZ = 40° and
X7ZY = 60° Which one of the sketches in
Fig. R20 shows this information correctly?

A X B X o4 b4
: g
7 ,%\ ,ﬁ\
-in‘;‘ HiF il il A Ll
¥ Z X Z ¥ Z
D X E X
&
EAHE Bl
= Y
ar Wy A e
4 4 el i

83 Two angles of A ABC are 46% and &7
Calculate the third angle of A ABC. Hence
decide which one of the following kinds of
triange it 1s.

A equilateral B sosceles C scalene
D right-angled E obtuse-angled

4 A quadrilateral has angles of 1285 91°% n°

and 2n%n =

Fig. R20

A 47 B 73 C 89
D 141 E 219

5 In Fig. R21, POQ and SOR are straight
lines,

If POS = 40° and TOQ = 657 calcujate
TOR.
A 105°
D 23°

B 35°
E 15°

C 30°

206

P Q
40
S
Fig. R21
6 InFig. R22(inda,b,c.
Fig. R22
7 InFig. R23,finda,b,c,d.
Fig R23
8 usc a ruler and set square (o construct a
rectangle 6 cm by 2,5cm. Measure one of
its diagonals.
9 Construct A ABC in which BC = 4 cm,
ABC = 50° and AB = 6 cm. Measure AC.
10 Construct a parallelogram ABCD in which

AB = 4cm,ABC = 70°and BC =5 cem.
Measure the distance between ont pair of
parallels and hence calculate the area of
ABCD.



Revision exercise 9 (Chapters 18, 23)

Calculate the volume of a cuboid mea-
suring 12 em by 10 em by 6 em. How many
2 em by 2em by 2 cm cubes would this
cuboid contain?

How many litres of water does a 5 m by
Wm by 2 m tank hold?

The area of the end-face of a beam is
24 cm?. Caleulate the volume of a 3 m
length of the beam.

A triangular prism has a volume of 142
em?. If the prism 15 8 em long, calculate the
area of one of its triangular faces.

In Fig. R24, m is a line of symmetry of shape
ABCDEFGH.

Fig. R24

Use Fig. R24 to answer questions 5-8.

5

10

()
(b)
(¢)
(d)
(a)

(b)
(e)
()

What is the image of point C in m?

What is the image of point E in m?

What is the image of line HG inm?

What is the image of A CDE in m?

Name two points which are equidis-

tant from m, _

Name two right-angled triangles.

Name an isosceles triangle.

Name two kites. B

{a) IfBEA = 26° what is AHIE?

(b) IFHAG = 31° what is FAD?

IFTAB =38¢mand EH = 6,2 cm, what is

the perimeter of A EHB?

Draw any shape which has two axes of

Symmetry,

ABCDE is a regular pentagon with

centre O,

(a) How many lines of symmetry has
ABCDE? R N

(b) Calculate (i) BOA, (ii) BOA.

Revision test 9 (Chapters 18,23)

1

A sheet of paper is folded 3 times: All §
thicknesses of paper are cut through to
give a shape. If the paper is unfolded how
many lines of svmmetry does it have?

Al B 2 C3

D4 E 8§

In Fig. R25, MN is a linc of symmetry and O
and () are the centres of the large and small
circles respectively,

M

Fig. R25
Use Fig. R25 to answer questions 2 and 3.

2 What is the image of MAO in MIN?
A NAQ B NBQ C MBO
D MOA E AMO

3 HOA = Scmand QA = 3cm MN =
AbScm B 8cm C 12cm
D 13em E l5em

4 Which of the following has (have) two axes
of symmetry?
I kite, Il rhombus, IIT square
A lonly B Uonly
C Hlonly D Tand Il only
E TIand I only

5 The numberofemim I miis
A 100 B 1000 C 10000
D 00000  E 1000000

6 Afloor £ mlong by 25 m wide is concreted
to a thickness of 10cm. Caleulate the val-
ume of the concrete.

7 | litre of water is poured into a rectangular

container. Find the height that the water
will rise o if the area of the base of the
container 1z 80 cm,
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8 In Fig. R26, O is the centre of the circle
and OMXN is a square of side 7 ecm.

YM=ZN="7cm.

Y
M
H
g, R26
Calculate the area of AXYE

9 Use angle and symmetry propertics to find

the sizes of all the angles in Fig. R2Z7.

Fig. R27

10 The water tank of a house is in the shape

of an open cuboid and is made of plastic
| cm thick. Its internal dimensions are
60 cm long, 40 cm wide and 35 cm deep.
Calculate (a) the capacity of the tank in
litres, (b) the volume of plastic used in

cmi,

Revision exercise 10 (Chapters 19, 21)
1 Simplify the following.
(a) (-3) %3 (b) (-8) % (-2)
() 6% (-5) (d) (-1) x =9)
() 7 x(=3) (O 29x-2)
2 Simplify the following.
(@ 18+ (-6) () -8+ 4

© 30+ 10) @ =2

=
100 -48
(e) 75 (D —a

208

9 Evaluate ¥ =2 ifx=-5andy
x+y

Find the value of the following whena = =
b = —lande = % !

. a + b '€
@-2 @O
Place the following in order of size, from
lowest to highest.

(@) (=6) x (+4) (b) (-8) + (=2)
© (+25)x 1) @ (+100) + (=3)
Remove brackets and simplify the following.
(@) 3x — 2(Zxr - )

®) 3Gx—7 + (& -9

fe) 7(x =2y) - 5 - )

(@ 8 +y) - T(Zx -2

Expand the following.

(@) (@ + B + V)

b) (2 + g3 — )

fe) (Z-5e-3

(@) (22 — %6)(4a + 3b)

(e) &-5F
n &+ 17
Factorize the following.
(a) 10 + 15 (b) * — ax
(c) 4ab — 22 (d) 27 — 3697
Simplify the following.

x X 4 &
@ == ® 3-7

5.8 I 1
(c) - + i (d}) F = ?
Simplify the following.

e+l , at? g 2=3 B
e ot E
© Se+2 2B8atl)

s 3

A girl is x cm tall. Her father Is I+times her
height. Her sister is p of her height
(a) Express the heights of the father and
sister in terms of x. (b) Write down an ex-
pression for the difference in height
hetween the father and sister. (¢) Simplify
the expression.

Revision test 10 (Chapters 19, 21)
1 I (-3) + (-24) = y theny =

A+72 B+8 C+; D~ E-8
-15.

A-2 B-: C+1 D+;E+2

n



3

4

5

6

7

10

us '
§ el

implity 5,

aa 2 e & p b
AY B-fc2 p-% g !
simplifv (e + (-2)) + b,
A 2 B & C Za
D2a -4 E 2a 46

Ateacher asks a class 1o write

x + 8
1

in another way. Three of the answers are:
| :IL-{J: + 8L 0 x + 2, M x4+ 2
Which of LILIT is (arc) correct?

A 1onh
B N anly
¢ Hlonly

I} Tand I only E
Simplity the following,
(a) —6 %8 (b) (=2)) » (-2}
(e) fof (=51 (d) 38 + (-2)

() =36« (=9 () -3f + 6}

Find the value of the following when

Land IIT anly

r=—2y=35:= 1.

fa} o + ¢ {hy (x + y)*
4 Xt L

(e vt (d) y +:

Expand the following.

fa) (# = B -5

(b) (6 + 4336 + 2)

(€} (5¢ + 242 - D)

(dy (b —n)(3m — 2n)

Factorize the following.

fa) I8 4+ G (b} 2arh + mr?
(e} 2832 - 2ady  (d) 2mrt - %Rrﬂ&
Simplify the following.

s 1,
(@) b Y (b) i k) il
g — 3 = Bq -9
i o= ;
{d} 3(]" == I.} + 2{5 = 3}1}
4 7

Revision exercise 11 (Chapters 22, 24)

I

(a) Place the following distances in rank
order: 3 km, 1 km, 6 km, 4 km, 9 km,
2km, 15 km, 8 km, 10 km.

(b) Find the fifth greatest distance.

2 Tn one year rain fell on 80 days. There-was

no rainfall on any of the other days. Take a
year to be 360 days and draw a pie chart to
show this information.

3 At a meeting, half of the people are wo-

men, one-third are men and the rest are
children. Draw a pie chart to show this in-
formation.

4 If there were 60 people at the mieeting in

question 3, draw a pictogram to show the
information of the question. (Let one
symbol represent 10 people.)

5 100 people were asked their ages; the

results are given in Table R3.

Table R3
ungder
age I3 15-29 044
frequency 43 32 17
6} and
age 45-59 aver
frequency 5 3

1

(2) What fraction of the people were under
302

(5) What percentage of the people were
between 45 and 59°

Draw a bar chart to show the information

in question 5.

A car uses 20 litres of petrol for a journey

of 180 km. How many litres will it use for a

Journey of 108 km?

The number of boys in a school is 120. If

the ratio of boys to girls is 2 : 3 find the

total number of students in the school.

(a) Express 15 as a percentage of 40.

(b) Increase 80 in the ratio6: 5.

(c) The price of an article decreased from
$125 1o $100. Express this as a ratio.

A factory made 1 500 refrigeeators in a 40-

hour week. Find its production rate in

refrigerators/hour.
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Revision test 11 (Chapters 22, 24) 10 A new candle is 15 cm long. It burns at the
1 When recording data, the tally marks rate of 1,2 e per hour. Calculate the length
4+ HH 4 11] represent the number of the candle after it has been burning for
A 13 B i3 C 18 2 h 36 min.
D 20 E 33

Fig. R28 is a bar chart showing the

numbers of students who got grades A, B, C, D, Ge Lrevision test C (Chapters 17-24)

o iy cays 1 fm x (-2) = 12 thenm =
1o s e e A +24 B+ 14 C +6
e e T e P D -6 E 24
sidgiiie o - 5 B 2 Simplify (y + 232 — Zu.
10 10| SRR anLas AR+ +4: B -2
g : i C »+ 22 Dy 4+ 2=
B SHREE H EsdeE E p2+232—4%2
ol s B et et 8 msgead ot % Five men can do a piece of work in 6 days
B IS e e i R T e How many days; to the nearest whole
i Emv”;:dk_ number, should 8 men take to do =
Fig, R28 4 Assume that each man works at the same
rate.
Use Fig. R28 to answer questions 2, 3 and 4. A4 B 5 o7
2 Which grade did most students get? D3 E9
AA B B GG 4 Which of the following are factors of 4257
DD E E 1 2z I xy 1 4y
3 How many students got grade BY A lonly B IIonly C I only
A3 B4 C6o D none of them E all of them
D 10 E 12 5 The LCM of 5ab? and 3a% is
4 How may students wrote the essay? 3a b
A5 B 12 C 15 o 5% C %
D 35 E 60 D 15a%: E 13a%3
5 In 1983 a hi-fi cost $560. In 1993 the same 6 InFig. R29,4 =
model cost $1040, Give the 1983 1o the AM B 24 C 42
1993 costs as a ratio in its simplest terms. D 48 E (9
A l:2 B 7:13 C 28:52

D 26:14 E 56:1(4

6 A book has 120 pages of drawings; 72 pages
of photographs and 168 pages of writing.
Show this information on a pie chart.

7 Show the information of question 6 on a
pictogram. (Let each symbol represent 24
pages.)

§ 1 travelled at 60 km/h and wok 2 h for a
certain journcy. How long would it have Fg R29
taken me if 1 had travelled at 50 km/h?

9 A shopassistant is paid a bonus of 8c in the N
$ on the amount of sales she makes. Find 7 In Fig. R30, ABCD is 2 kite, BAC = 28

how much she gets if she sells 3 skirts at and ADC = 105% ACD =
£39 each, 5 T-shirts at § 18 each and 2 pairs A 26° B 41° C 49
of sandals at $22 per pair. D 62° E 64°
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Fie. R30

8 I of a certain number is - ﬁ , the number
18
A - E’I B = ".~Jl = —5%
D -7 DI

9 In Fig. R31, ABCDE is a pentagon such
that AABD is equilateral.

Fig. R3]

Ifx = 35° theny =

A 95° B 110°

D 130° E 145°
Fig. R32 is a star shape developed from a
regular pentagon.

G 12¢°

o

A

Fig. R32

Use Fig. R32 1o answer questions 10 and 11.
10 How many axes of symmetry has the shape

in Fig. R32?
A2 B3 cs
D 10 E 15

I1 Calculate (a) the size of each angle a1 O,
(b) OAB, (¢) C.

12 Expand the following.

{a) (x — 3)fx - 6)

(b) (3¢ — 39)(2p — 3¢)
(¢) {m + 4)(m - 4)
(d) (¢ - 8)*

13 In one year a man spent $63 on tobacce
and $24 on sweets, Next year he reduced
his tobacco spending by 40% and increased
his spending on sweets in the ratio 3:3.
How much did he save?

14 (a) Complete the brackets:

=10y = Sx{ )
{b) Factorise: 18ax + 12ay
() Simplify: 2=t — 4=t
(d) Simiplify: _3;{2”5_—33 =

15 Simplify the following.
2} (-6) x (+3) (b) (+7) x (-09)
{c) (-10) (d) (-54)+ (+056)
I6 In Fig. R33 finda,b,c.

1
3

Fig. B33

17 Factorise the following.

(a) Ho + 2x¢
(B} mn® 4+ mn
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18 A cvlindrical rain barrel has a base area of
0,38 m=. It contains ruinwater to a depth of
9] cm. How many times can a bucket of
capacity 14 litres be filled from the barrel?

19 A rraflic survey gave the resuls shown in
Table R4,

Table R4
vehicle car ! lorry | bus | bicyele .
frequency | |2 54 3 23
212
. |

ia) How many lorries were there fur every

o bius?

‘b1 What percentage of the vehicles were
hicveles?

i) Represent the data in Table R4 on a
bar chart.

20 Construct S ABC i which BO = 6cem,
ABC = 30° and BAC = 100°. Measure the
perpendicular distanee of A from BC and
hence cileulate the area of the triangle
which vou have drawn.



Tables

SI units

Length
The meire is the basic unit of length.

nmit abbreviation basic anits
L kilometre | km 1 000 m

| hectometre Lhm 100 m

I decametre Tdam 10m

| metre Im Im

| decimetre I'dm 0,0 m

1 centimetre lom 0.00 m
| millimerre 1 mm 0,001 m

The most common measures are the millimetre,
the metre and the kilometre.

lm=1000mm

Lkm = | 000 m = | 000 000 mm

Area

The square metre is the basic unit of area.
Units of area are derived from units of length.

Mass
The gramume is the basic unit of mass.

wmit abbreviation basic smics
1 kilogramme lkg 1000g

| hectagramme Lhg 100

| decagramme | dag 10g

1 gramme lg I'g

| dedgramme | dg Mig

| centigrammie leg 0,0l g
| milligramme I my 0,001 g

The tomme (t) is used for large masses. The
most common measures of mass are the
milligramme, the gramme, the kilogramme and
the tonne.

| g = 1000 mg
lkg=1000g = 1000000mg
1t=1000kg=1000000g

abbrev. relation to other
it intion anits of n.r: Vol
S The cubic gre is the basic unit of volume
millimetre mm? i e Wt s -
Units. of volume are derived from units of
square length.
rentimeirs cm? lem? = 10 mm®
abbrev- relatios to ether
EQuare metre m?* | m® = 10000 cm® it intion umits of volu=se
Square cubic millimetre mm?
kilomerre km= | km* = | 000 000 m*
cubic centimetrs cm?® | om® = [ =
hectare (for :
land measure) ha Lha = 10000 m* cithic metre m* 1 m® = | I
m

e’ |



Time

The second is the basic unit of time.

11318 abbreviation basic units

| second s Is

| minute 1 min Al e

1 hour ] 3 60K s
Capacity

The litre is the basic unit of capacity. 1 litre
takes up the same space as 1 000 em®.

relation o relstion to

P othrr umts wnits of

umit e of capacity wolume

millilire il 1 =lem

litre € =1000m 1£=1000cm?

kileditre kf | k€ =1 otad | k€ =1 m
Money

Some African currencies

Zimbabwe L eents (¢) = 1 dollar (§)
Botswana 100 thebe (1) = | Pula (F)
Kema 100 cents (¢) = 1 Shilling (Sh)
Malawl 100 tambala (1) = 1 Kwacha (K)
Mozambique 100 centivos (c) = | Metical (M)
Nigeria 100 kobo (k) = | Naira (3%)
Zambia 104 ngwee {n) = | Kwacha (K)

Other currencies
100 pence (p) = | Pound ()
100 cents (¢) = | Dollar (%)

Britain

USA

E]4i|-—--|5’ ".L-}‘v"*— Rl I

o o 1-m,rd-thu )

Exchange rates

At the time of going to press, §1 Zimbabwean
was approximately equivalent to the following.

TS Dollar 0,40
UK sterling £0,20
Botswana P0.70
Kenya Sha
Mozambique M360
Lambia Kl&

Nate: Exchange rates change from day to day.
The above rates may only be taken as approx-
imate.

The calendar

Remember this poem:

Thirty days have September,

April, June and November.

All the rest have thirty-one,
Excepting February alone;

This has twenty-eight days clear,
And twenty-nine in each Leap year.

For a leap Year, the year date must be divisible
by 4.

Thus 1980 was & Leap Year,

Century vear dates such as 1900 and 2000 are
Leap Years only if they are divisible by 400.
Thus 1900 was not a leap year but 2000 will be
a Leap Year.

Multip]icatinn table

w | 1 9 4 4 3 & T B 9% 10
s § 4 5 & 7 & © 10
4 & B WD 12 14 16 18 20
F % 12 13 18 21 24 27 30
B 17 16 200 24 8 42 36 40

10 15 20 25 30 35 40 45 30
12 18 24 30 36 42 48 54 60
14 21 28 35 42 49 36 68 70
16 24 92 40 48 536 64 72 80
18 27 36 45 5+ 63 72 81 90
20 30 40 50 #0 70 B0 90 100

D Ap £ =1 Ch i e L3 kS —
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Divisibility tests Symbols
Any whole number is exactly divisible by jebol
2 if its last digit is even N
3 if the sum of its digits is divisible by 3 =
$ if its last two digits form a number =

divisible by 4 ~
b ifits last digit 1s S or 0 <
6  ifits last digit is evenand the sum of its =
digits is divisible by 3 2
& if its last three digits form a number °C
divisible by 8  ABC, .
9 if the sum of its digits is divisible by 9 A8,
I ilits last digit is )
AABC
ABC
N5
¥4
- %
Mensuration formulae A= {pir}
B={1;2:5;...}
perimeter ares volume
' n{A)
sguare 4 - =
gicle &
rectangle 20 + &) ;,g. {lor@®
length £, breadth & €
- AcB
ﬂﬂ.ﬂt 2mr s ASB
radius r
T, P
triangle L AuB
base b, height & ) ANB
parallelogram bk
base &, height &
cube fitd A
edge s
cuboid b4
length /, breadth 8, height &
right-triangular prism é i

length {, breadih §, height &

meaning - -

is equal to

is not equal to

is approximately equal to

15 equivalent to

is identical 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 or the distance
between points A and B
triangle ABC

the angle ABC

lines meeting at right angled
pi (3, )

per cent

A s the set pog, r.

B is the infinite set 1,2.3 and
=000,

number ol elements in et A
isan element of

is il an clement of

the empty set

tlie universal set
Adsasubsetol B

Acontains B

negations of cand =

union of A and B

intersection of Aand B



Squares from 1,0t0 9,9

0 1 2 o 4 5 6 37 8
1 LOO | 121 144 168 | 196 225 256 | 289 324
2 400 | 441 484 529 | 576 625 676 | 7929 784
3 900 | 961 1024 1089 | 11,56 1225 1296 | 1369 1444
4 | 1600 | 1681 17,64 1849 | 1936 2025 2116 | 2209 2304
5 | 2500 | 2601 27,04 2800 | 29,16 3025 3136 | 3240 3364
6 | 3600 | 3721 3844 3969 | 40,96 4295 4356 | 44,80 46,24
7 | 4900 | 5041 51,84 53,29 | 5476 5625 57.76 | 59.29 60,84
8 | 6400 | 6561 6724 68,89 | 7056 7225 7396 | 75.69 77.44
9 | 81,00 | 8281 8464+ 8649 | 8836 9025 02,16 | 9409 96,04
Square roots from 1 to 99

0 1 2 3 s 5 5 7 8

. 100 105 110 114 8 122 126 | 130 i34
316 332 346 361 374 387 400 | 412 424

, 141 145 148 152 155 158 16l | 164 167
447 458 469 480 49 500 510 | 520 29

3 173 i76 179 182 18 187 190 | 192 195
548 557 566 574 583 592 600 | 608 616

" 200 202 205 207 20 212 24 | 217 219
632 640 648 656 663 571 678 | 686 693

: 224 226 228 230 282 235 287 | 239 241
707 74 721 728 735 742 48 | 155 762

5 245 247 249 251 253 255 257 | 259 26l
775 781 787 794 800 806 812 | BI9 825

. 265 266 268 270 272 24 e | 2T 279
837 843 849 834 860 866 872 | 877 883

é 283 285 286 288 290 292 293 | 295 207
894 900 906 9l 917 922 937 | 933 938

; 300 302 308 305 507 308 310 | 311 313
949 956 959 D54 970 975 980 | 985 990

ave e, =m i P BE e e B ) e e




Index

abbreviations 25.9,913.21 4

acule Hllgll: 73

addition: revision 1-2:
fractions 35: algebumic 44,
177-1749; decomals 7859
direct numbers 5995

adjscent angles 140

alpebra 4147, 60-65

algrbraic expression 60

allied angles 144, 145

allermate angles 144, 145-146

angle 71-78,140-152:
between lines 71; naming 72;
measarement 73-76;
construction 76-7;
exterior 149-151; opposite
interior 149-151

angles 141152
on astraight allied 144-145;
co-interior 144, 145;
corresponding |44, 145-146;
om a straight line 14(-141;
vertically opposite 141;
atapoint 141,
in a triangle 146-151;
ofa quadrilateral 151-152

approximution [27-130

arc 105

arey | 16-126, 214 215
large 125-126

arithmetic 127-134

lalance method 105-108
bar chart 1584

base 119, 121

bi-lateral symmietry 189, 194
brackets 172-179

calculation {angles) 141-145
capacity 28, 154-158, 214
centre 103
chord 103, 142
circle 102-103:
circumference | 12-] 15;
area 123-125;
symmetry 191-195
drenmference 103, 112-115
coctficient 60)
co-interior angles 144,145
eollecting dita 181-183

T E———.

common factor 19
commict mudtiple 2 [-24
compasses 86, 102

cone 449, 55

construction; anghes T6-77;
geometrical 164-170

cubic metre 151
cubowd 49; drawing 50;
volume 153:

currendes 214
cylinder 449, 33

darz 151
dedmal: common 9, 78;
fractions TR-84
decimal plicey 128-129
degree 71
denominaror %2, 34, 35, 177
density 203
diagonal 97, 196
diamerer 105, 192
digit 9
digial clock 30
directed algebraic term 171
directed numbers 55-04, 159-169
direct proportions 198
dircct ratio 201
digjoint 16
divisibility 22, 215
division: revision 1, 4-5:
Fraciions 37-38;
dlmebraic 46, f4:
powers of ten 79;
decirmais 82:
direcred numbers 161-163
drawing 50, 53: angles 76.77

edge 48, 53, 55,57, 5859

clements | 2-14

empty sel 14

equal sets 15

equations 1 04-108

equilateral rizngle 95, 06, 102, 194

equivalent fractions 32-33:
algebraic 177

estimanon 130-1%4

even infegers B9

expansion 174

exterior angle 146-15]

face 49, 53, 65, 57, 5854

factor 18-24; adgebira 175177
factorisation 176-177

false accuracy 120.150 -~
formula 111

geometnical constristions 168-170
gramme 75

graphs |84- 188

greater Lhin 89

Erouping rerms 60-63

half turn 73, 194

handspan 133

hectare 125, 214

hemisphere 57-58

hepuapon 102

hexagon 102

hexagonal prism 54

highest common factor (HFG)
20-21; algebra 175-175

image 131

improper frnctions 34, 45
index form 19

infinite set 14

integer H9, 93

intereection 16

mvérse proportion 198
inverse ratio 22

isosceles triangle 95, 96, 191

kite 97, 100-101

length 25, 111, 116,213

bess than 89

like terms 6]-52

line of symmetry 189-193

line symmeiry | B9-195

litre 28, 155

bowest commeon denominator 33,
178

lowest comumon multiple (LEM)
21-24; algebra 177

lowest terms 35

mass2H, 213
medsurement 25-31; angle
75-76; perimeter 1991 10: area

1 16; by estimation 192-134
3‘




member of aset 11
mensuration formulae 215
meire 25
mirror symmetry 50, 189
mixed number 54, 35
muluples 21-24
multiplication: revision 1, 3-8
fractions 36-37;
algebra 46, 63-64,
powers of ten 79; decimals
B1; divecred numbers
159-161; table 214

natural numbers 6, 85
negitive numbers 86-88, 93
negative terms 50-61

net 50, 51,53, 55

not equal o 13

nuil et 14
number line 8502 150160
mumber systems 6-12
mumcrals B

numerator 32, 84 177

obtuse angle 73

ohbtuse-angled triangle 95
oouagon 102

odd integers 8%

opposite interior angle 148-151
order (of operations) 64-65
urder {of symmetry) 193

parallel 98, 143
parallel Enes 69, 145-146;
construction 168-169
parallelogram 97, 99;
area 119-121;
symmetry 195-196
pentagon 102
percentage 38-4(, 83-84, 202-203
perimeter 108-115, 215
perpendicular bisector 192
perpendicular distance 169
perpendicular lines 169-170
pilwp 113
pictogram 184
pic chart 134
place value 9, 78
plane 49
plane of symmetry 50, 53, 56
plane shapes 95-103;
perimeter 109-115; area
116-125; symmetry 189-197

.!!'H L Illng-‘.k?;’rl,.ll)-['—""._ﬂ

ﬂ‘% o PR 3 rig T

point symmetry 193-197
polygons 102

population density 203
positive mzmber B6-88, 93
positive term 6061

prime factor 19

prime number 1§

prism 54; volume 155-158
proper fracions 34
proportion 198, 195,201
protacior 75-76

pyramsd 55

97, 102;
angies of 151-152
quarter turn 73
questionnare 183

radus 105

=k order 185

rate= 203204

ratio 199-203

reciprocal 37

rectangle 50, 9798,
perimeter 111; area 116

recurring decimal 80

reflection 50, 189

reflexangle 73

remainder 35

removing brackets 172-1 T4

revision 1-3, 66-T(),
135-130, 205212

revolution 71

rhombus 97, 99-100;
symmetry 196

right-angled trangle #5;
arca 121

right-angled triangular
prism 135

right pyramid 56

rotational symmetry 193-197

rough caloulation 138-132

rounding off 127-130

ruler 26-26

scalene riangle 95
second 29

sector 103, 124
segment 103
semi-circle 103

sere 11-17

sharing 200

sieve of Eratosthenes 18

B

significant figures 128

simplest form 38

simplification 60-63; 171-179

5] system 25-29, 213-214

solids 48-559 J

solution 104

specd 203

sphere 49, R7-58

square 97, BE-23, 102
perimeter 111; area 116

square kilometre 125

square metre 116

statistics 180, 188

straight angle 73

substitution 172

subtraction: revision 1, 2, 5;
fractions 35; algebra 46,
dedimals 78-7%; directed
number 88-83

symbolic expression 41-47

symbols 8, 215

symmetry 50, 96, 189-197

tables 183-184, 213-216

tally systemn 9, 182

terminating decimal 80

terma 60

tetrahedron 55

time 29-31, 214

ametables 30-31

tonoe 28

to the nearest. .. 127

transversal 143

rapezium 97,101-102;
area 122

triangles 95-97: area 121,
angles 146-151;
construction 164-167

triangular prism 54

turn 71

twenty-four-hour clock 29

unicn L6

unitary method 198
units &, 213-214
uriversal set 14
unknown 104
unlike tmns.ﬁl-??

Venn diagram 112

vertex 49, 56, 191

vertical angle 191

vertically opposite angles 141
volume 153-158, 213,215
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