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NETTHER MATHEMA LICAL | ABLED MUK DL AU LLD (YWIR
CALCUL A\TORS MAY BE USED IN THIS PAPER.
L4

] C valuale
{a) 1.4+ 0,04,
_ .
1) S—=+3=
4 2

S u‘;;.‘a‘ﬁlf:d selution

1 (a) 144008 = 1,44

() 51—315-2—1—:
4 2 4 2
21 2
- — ¥ -
& 7
=3
=1 3
2
I - —— R
(21 Express 31,095 correct to
(1) 2 decimal places,
(1) 2 significant figures.
‘7 - - - -
(L) Express i arecurring decimal {raction.
a \:u-'zzg\_z(;l solution
= (a) (1) 31,095 = 31,10 (2 decimal places)
(i) 31,095 = 31 (2 significant Nigures)
_ 7
(b) 30 = 2,333333333.....

=273

{a) Ii is given that 0; 15 8, 27, ;... 1sa paticrm.
Srate the next term of the pattern.

ib) A length h measured to | decimal place is given as 9.5 cm.

__Statg its limits.

Suszested solution

e

3 {a) Clearly, the pattern of numbers is 2 sequence of :ubes of numbers.

Sa. 0: 1. 8 2T =03 ;1% ;2% 33, 43 .

tJ



i.e  the ne®t numberis 4% := 4 x 4 x 4
= 64

(h) 9.45 < h <« 9.5

o )
R (a3} ractonse completely - —
515 (

{b)  Remove brackeis and simplify (4a +b)(5a - 3b).

Suppested solution

4 ia) x% = 3‘; =x" - (32. using the differcnce of 2 sqguares
o 1
= ( 6) (x * 5)
() (4a + b)(5a — 3b) = 4a(5a = 3b) + b(5a = 3b)

= 20a? — 12ab + Sab — 3b?
= 20a® — 7ab — 3b*

5 Sclve the simultaneous equations:

(J}' - 3X =]

e ——

Sxr+y=13

Suevested solution

5 Oy=3g =T o oo e m%
3x+y=13 ’

Method | (Elimination Meth od)

Rearranging equation (Z), we get,

g
y+3x =13 '
,"L‘H-@ 6y+y=13+1
7y = 14
> Al
Using(@). 2+3x=13
3r= 13—2
3x =11
=t
r=3

X

i
w
win

)
-




Method 2 (Substitution Method)

6y — 3x =7 .
3x+y=13 "—”—‘——‘*—-8

Liain OF 2
sing (2) and 5 :
B/ making y subjest of the equation, we have

y =13 - 3x,
Substituting into @, gives,
6(13 = 3x)—~3x = 1
78 - 18x — 3x = 1
78 -21x =1
2ix = 77

4y = 11

|
Using (2, 3(—3'—&-)+y==13

11 +y=13
y= //
pers and

e e
is given that § = {0; 1:2:3; 4, 5:6: ‘7;8:9}, A is a st of prime B

rs of 12.

um

4] It
B is a s¢t af facto

[.iz the slemeonts of

(2}
A
(i1 ATB.
i () Find n(AUB)"
,,d,__,,,ﬂﬂ________ﬂﬁ#___,ﬁ_ﬂﬂ

- () ') ={2 3 5 7}
(3 Be={i; 2 3 4; 6i
aAnB=1{2 3}
(1 AvBw{l; 3 3 4 & & 7
(auB) =(0; 8 9}

praup)y =3

Ray

— ]




(‘ (a) Fxpend 1284 in powers of 5.
| : -
l (b) Craluate 1011, = 111,. giving the answer in base : |

|
 I——

Sugaested solution

7 (a) 1234 =53 x 1 +54x 2 +5' x3+5°x4
(b) 1011,+111,=10010;
X (a) Fxpress 0.5 litres in cm' |
{b) A woman earning S275 had aer salary increased by 3% '
l
Calculate her new salars _J
. Suggested solation
8 (1) | lire = 1000 om?
0.5 litre = 0,5 x 1000 cm?
= L x 1000 cm®
.
= 560 cm?
(b} Her new salary = 105% x $275
= -1—9-5- x $275
100
= $288,75
ﬂg=‘é~_ L ow U rd i
(ar) REIE NEQEJ : ‘
tin} thie vatties ef owhen "":-I [
o ASu;z;;csred solution
|
v (a) f&) = — where x =0
&

L
(=37 (=3)x(-3)

f(=3)=

']




1)

SJ'JKKE!ff-d salution -

() Vet

i
fix) =, .

J.oi
P

rl‘

[ ]

x? gy

(x + ])(r__])

Lllhl_-l x+1=0

or x—1=0

-1 or r=1

'|J<| v

- fhip" - hq- CNDress ¢ 10 terms ot g. hand |

x = ag”® + bg*, factorising g°

x = q¥{a + b), dividing both sides by (a + b)

x
g* = - )
a+b taking square roots both sides
Se.
fq? = ¢ | e noting that J?E = g, gives
' d8B%5
R
~ x
u —-\J a+b

S owintiy as frand as the square Qi ¢

e dowon the cguation connecting . r A and a consiant ¢.

Jard h - 35

It ¢l 1= 248y

(b)

Supypested solution

- 2 - - _{_
(%) vV = hr< V = chr*, where ¢ isa constan

= r
(h) 440

e
e
Q

18
5
R

e
R
in
o




1 (1) Solve the incquality, - 2(2x - 7)» 38
B |
|
(b} Hlusirate the solution <ot in (a) an the number line in the dnsawer xpae |
Sugeested solution B
12 () ~2(2x —7) 2 38
Iy =T =19
2x<7—-19
2x 5 —12
x £ -6 ,.
(b) The solution set is illustrated as shown below,
. _"_“'_IT o orws e -
-y ()
13 N ®
B 35 C
60‘9 ' d ) |
Ji
) ' ’
\\ |
O — r——— 70 |
\\ ///
\ i
s |
\‘ v
/ {
@ g
A |
|
o . ¥ - - - o |
f thie diagram AR DC and PR are parallel. BC s paralle] 1o G . GRC = 60 .
wd BAD = 80° .
I
I
i 1 £ |
(it} UL}U ‘
|
: |
(1) D
|
(e DEF l
— . e
Suooested solution
13 (a) BGD = 180° - 60° = 120° (Allied 5°5)




AR LY

= 4(0°
() DEF = 80°

——

Citven & 9% [0

e
Py 5,
(b

{4y )
\U) vr

O —V-_‘ = eS———
Suggested solution

(Z 4's)

e

- TR = uInl.
Y=Y 10 evaluale. leaving the answers in stnndard [

12 (a})

[
-
!!

= 2 % 9 x 106

= 18 % 10°

i

1,8 % 10! x 108

i

I.Bx 1011—7
= 1,8 x 107

ré = (9 % 108)?

]
1

(9 % 10%) x (9 x 10%)

9x9x10% x 10

i

81 » 10676
=81 = 10! » 102
= /1 = it
= 8,1 % 1043
(©) Vvr = V9 x 10¢

= /3 x V108

= 7 % (103}

= 3 x 10%7

i

R L

since Vmn = myn



15 I'he table shows tha sizes of shoes worn by pupils u a class (
B — —— \
shoe size '3 6 7 _ 5 LY ‘
frequency 16 14|12 .8 LF |

|
I'ing !
\
(2) the 1otal number of pupils in the class, |
|
(b) the modal shee size,
() the median shoe size -
Suggested sauu'on N R
15 (a) Total number of pupils = 6 + 14 + 12 + g+ 2=42
(b} Size 6
(<) Seze 7
b -
R —— e P R —_ S 1
16 [he equation of a straipht line. [, 38 3.x - S5y =30. ‘[
|
Find {
| |
(a) the gradient of *he line /, |
|
I
(b) the cquation of a line paralicl to line / passing thraugh a pomt (=3 ‘
the formy=mx~¢ § - - ———
sugaested solution
16 () 3x — 5y = 30, rearranging the equation gives.
3x = 3G+ Sy
Sy =3x—30
; 3 30
= —y - —
5 5
3 3
y==x—6 . Gradienmt = —
; 3
(L) Recalling that, paralle! lines have equal gradients, we have.
y-3 _3
x—(=5) 5
k|
y—3= = (x +5). expanding the brackets termwise




1

| lyas

e T
KLesled solution

U I g !'E'!'nrn

the distance on th
un the map,

. 1
e actugl areaan km-

3
;.;-3:--;-“-3 <5

i
“3=m=x43
¥ 5

3 as required.
==X +6.
775

¢ Rround

. e

'S givan ag 1: 250 000.

- in km. represented by a length of' 5 ¢m

5
presented by an area of 6 cm” on the map.

lem = 250 000 en
= 2800 m

= 2,5 km

lem =25

&

ikm

5cm=5x2.5km

= 12,5 km
Secale factor = 1:25

Area scale factor

H

1%.z,52

1cm? = 6,25 jem?

6ecm? =g x $,25 km?

= 37,5 kemn?

¥ imel

(1)

(bj
Sugested sojutia
Ly (n)

(D)

So,
and
B iy e
(2 fand
(1)
tn)
(h)

Suggested solution T _

I8

(u) (1)

(1)

)

State the spe

the s1z¢ ot each EXIETIOr an

the ocder of rotational sy

Size of each exterior angje =- 180°

Order or rotation =

Ovtagon

ctal nume of the regulor polygan, *

O ensh funeriop nyle nt'a regular pelvaon iy 135+

T
gle,

mmetry of the “egular poty g,

‘_“*—\
_— 135" - q_sn
360°
Kbl

i




149 Simplify - ¥_l____ a I T — o A
it — ¢ =3a+2 ]__
Suggested solution e e -
|
19 e 3 -_l_ = | | -a ) _
a’ —3a+2 l-—g ol - a—Ra+2 x -t factorising denominator
l—-a

— e

a(a-1)-2a-1)

. )
(e-1(a-2)
-1
a-2
_1 —
- ( )x ( l’)‘_
(=1} (a-2)
l
- ‘\:
Z—-a
241 Lrnoterist ledt Masvingo tor Besbridge at 2102 The motoerst spent | hoar S0

aenties merding a pencture and Y hours driving The maotorist s s crase apeesd

tar ihe jounwey was 64 kmoh

M

Gt lopress 2102 ae 2 tumie enthe 12 hour clock
ih) Find the airval cane m Benardee e 24 hoor notation
(<) Caleulate the distanee Benvees Masy iapo and Benhridze
Sugoested solution
20 (a) 9.02pm
() 2232
(2} Distance = Speed x Total Time
k 1
= 64—x 4= hrs
hr 2
= 288 km
T £ g : - ]
(2 ) e !
21 [ye mmainix A = i\ 7 ; and A= -2 |
|
() [ind the value ol o
() Hence nd A |

e c— /_..—-——‘_'_'
Sugg. ested solution




— gy

in)
| M) o= -
-4 14 p
1(5° MY = -2
2X = 2 m |H m =2
“?2% » IN = &2
- ow A -2
~Ax = 26
x=~=13
"i'i - -'? 14 1
A= i
. | (=13 ~—14
A m - !
.-2 ..2 ..42)
1 713 .4
a —
2 3 2) e
_ 76,8 7
’_( 1 1)
e = - ' 1
12 in) Criven that lag, M = v, express Mon erms ol 2 and ¥
() Loy aplinnyig
l -
(1) L7 ] P
leage 881
(o leyw 27 |
22 (a) lopg,M = x == M = b* by definition of Theorem of logarhms
] : Iog :
(5] — o Oy T30
(h) (1) Ba 64 a7
= |Og44'3
= —3 % logst. recalling that logo b€ = ¢ x i0g,b
- =-1w ], sinee  lngget = 1.
b -“-1




log 8l _ log 3
log27 log 3’

(1)

4xlog 3
3xiog3

(SRR Y

ll

rded i d

Two unbiased cotas. com | and coin 2 are ossed and the outcumes reee

1< |
lre

1able
{a) Complcle ine outcome table given. where i{1s 2 head and |y a i .
e
: =
Comn | |
L
H : ]
FC 7 | —gm
oin 2 ot IH
Lo | e e 3
Pt g =
| B e
(1 i7sing the tabloe o pinerwise 1ind the | robability wb gelung
(1) 2 heads.
(i) JiiTer=ut outcomes.
{i1i) at least one tail
|

e e —R———

Sugpested solution
ompleted table of outcomes is shown below,

23 {a) Thec
T Coain l 7
s it o i e e = =]
: l i !
o AR TR T TR ST
: E N T T

(b) (1) P(2 Heads) = P(HH) =




[

) PEDI Mormini outesnniex) = P(TH) + P(HT)~ ; 4
|
23 sa
2

M PeAUIenn one ail) = PAITY) + POTED + POMT)

1
i
|- b
4 4 4
3
T a
b M
_——_1___‘_.___ﬁ_,____._.__ _—_———_1_'_-___7_ = - © |
>4 () “Nacerain day, LS00 was exchanged for RS8R0
Calculate (he squivaient value of R163 in LSS on that dav
Nioh . s d :
{h) M objecy SIS 1rom rest and cueleratey undormly until its speed (s
M kmy n s seeonds
.’n\_
(V) EXpress 90 kavh in my, |
. . . . 3 3 i
{t) Calewlate the deeeleration of the object in m/s |
— __——____h_——_____ ——— — ————— —.____-":
s = g e Tregtm = - = - = =
QUESESTE] _sul'iuu.ur'

24 (a) Let USSX be the equivaient value of R163 on that day,
LUSS100: R8S]G
LISSX - Rias hy Simpnie areportion.
}; 1(}5
R A
100 180
165
X = 0D xseas
8RO
X = 18,75
Hence, US$i8,75 is equivalent ty R165,
I 000
i) (i) %0 knvh = ‘)D.x-_;_—g-q—a in/s
= 25 m/s
velocy
2101 Aceelrrution = L00C)
thie
25
58
& 3 mia?

-
1=



In the diagram. po

T

Caleulate

(a) PDBC.
(b) DOC
(c) oDC
()  ABD.
ic) DAC

ints A, 13, C anu D are on the circumicrense o a circle with
centre O CDS = 50° and BDO =20°. Line TS is @ tzngent to the vl

i)
’h)
el

f(f)

th




e

.-'/.
i ™ "”
__——“--/-‘
o . mn
L. 1 1 g0]; from 28 -
TR & hearng 087 )
Peant Q) 1s an ) from o.

(e trey gure ot

{HU e

(%)
-
\\ -—_‘h- &
\ '\\
\ - .
\‘ \ ..
w\ i
-
b —

\\"_ ___._’,,_-) C

\[ _'H-:'\\
__._J-L—#‘—_._—-v—-"-__‘o

X
- o
_ " . & A .. = I"-:()
Ly ihe Juagram K13 5 em. AC = 10em fid BAC
= . | g 1 prpt -\"'”'\ -
sy s maueh i Ui infurmation given peiow 85 15 neess

coleuluiy the
(i) ren of triungle ABC.
(i) fength o B30 1wy ing the answer 1 supd fonm

e G o= 1T Ein 6yt = i1 Re cux 607 = 05D

Sumugsted golugion

19

(3

~

-
*

s
N
L _J
T

The thee figure bearing of P
‘ 3 from Q = 360° — 35° = 32%°

in



()

(1)

(i)

Aredtof tnangle ABC = :1' X bx ¢ xsinmA

c sin | 20"

L .
: x 10em x5 cm x

]

25 sm? % sin 60"

L1}

. 25 x 0,86 cm”?

i

21,5 em?’

]

BC? = b2 + ¢ — 2bc x Cos120°, using the Cosine Rulé:

— 102+ 52— 2% 10%5 x (— Cos 60°)
=125 — 100 x (—0.5)
125+ 100 x (5

I

= 175
BC = V175
= 25.% 7 recalling that Jmxn = Jmxvn
(*‘:
= V25 x V7
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. 00 6 0 O T I

0 L aNEANs S+t
<P SR e

14 {-:
I
-+ %
it

. '—v-ﬂ-

Bz .

L U

e O

'.-||L|]i
i B

-
1
T3]

i
T

R e
s

T
i

fr—=
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THe dlaprem shows triangles A, B and C.



() P epnnele Bas the imaga of A under |'rapnslatioes ) i

i) State the values ol P2 and ¢

() Find 1

() Imangie O is the unage ol tranule A under 4 ranslormation M

Deseribe {ully transformation N

Suggested selution

i
(a) m p=4 and g=-3
(i) |T|= J&Z+ 37
= V16 +9 -
= \'J‘:-g
=5
(o) Reflection, o the line X = p
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—_—
AL TABLES NOR SLIDE RULES NOR

NEITHER MATHEMATIC
CALCULATORS MAY BE USED IN THIS PAPER.

! (n) Find the value of 3
.04

r as a fracuon 10 115 simplest form

Sunplify l-l:- ; ‘,,‘1; giving the answe

(b
S e sed wolurion S o Amn
;] g% 100
004 0.04 x 100
BOO
4
200
} tl_l_'_"_f‘?\_:
! 3 \7 3
3 &
_ o -12
14
L
R — 14 _
Anawer (a) 2010
9
"b) it

Uivenal pe—4, g= 3and r=-I,cvituaic

p+gq
r

®  Jpe-r

-4 +3 i S

(2}

Supnrested sofution

p+rq _

ia)
r

Jog—r = J(=4)Fx3—(1
VIGRK3+1 < V49 = 7

(h}




Answer (ay 1

v by 7

—

in an athlenes “ompetition, unde
under {6 boys

|
r 20 boys compete in a 5 000 m race, while .
compete in a 3 000 m race

e ————

in) Caloulare the diffe

» o =) wcr 'n
fence in the dismnces they run giving the ans
siandard form

(b Alap is 400 m long.

ind the number of laps in the 000 10 race.

——n i
Sl 5-;'\'.‘.3'.!.‘_3.!“_301:1:‘_(-.-1

B
oy I3 ¥ ey I di=tanae = S000m — 3000 m

2 D80 m

TR IR

. 5 000 m
Number of laps = Sl
! A0

Answer (a) 2x10°m

(b} 12

Fal =

laps

It is given that E)T’-[ "3 ]a.nd 00 =
/

( 1?‘ ] where O is the origin.

in) Fxprass PQ as a column VRCtOr.
ey

g

@) Q] L

(k) the co-ordinates of M, the midpoint of PQ.

e teer anserinen




4 (=) 5@ = ﬁﬁ-ﬁ?
- (3)-()
-.3 2
- [ 14
(_32)
by (0 [oQ| = V127+ (<52
= 144 + 25
= V169
= 13
(1) Midpeint cocordinates = (:2—:"]—2 ' LE:E')')
= (12 : 3)
=i3 :
= [S51) “
Answur (a) -1142
by (@ 13
(ii) (5: 1)

th

fa)

Express 1 x3” +2x2’ +3as a pumber in base 3.
Convert 101, to a pumber in base 9.

Evaluate 203, — 154, giving the answer in base 7.

Ix35+0x3*+2x3*+0x32+1x3*+0x3°

.4
]

x3%+2x3%+

= 1020104
9 110l
9] 1lr 2
91 Ir 2
0 r |
I hus. 10110 = !229
2035
=154,
16,

>
73
-_—




— l Ans;fver (a) 1020103
(b) 1224

%
M
e S e =

Al e N

e m“hﬁ—-‘-..---—-’

6 S35 the Stiiiliheis equations:

. . 1..-‘
gy v o f K
G iiy= 28
;
48y = 35
Au,»_p-'-a..-..a--v-“*““""
- ;;.-.__,n--n——-""

. e

e i e

PO A P e PN S

Sugyesisd goluiten

XL

g0

Using (B, L+ IXpE A

Gy = 28~18
2% = 10

x = 5

Answer x=5 and y= 6

e e S

24



wsing \_I:\ x + l_' > 6 = j')
%
x4+ 30=135
¥ = §
Answer x =5 and y = 6
7 Solve the equation;
\
2y+5 9
3y-2 4
Seggesiod solunon
. 2y +5 9 HE . : i
— ==, cross mulfiplication by denominators gives
dy~2 4
4(2y + 5) = 9(3y — 2), removing brackets, we get,
8v + 20 = 27y — 18, collecting y's & constants (o one side,
18+ 20 = 27y - 8By simplifying terms
38 = 19y
y=2
- B Answer y=2
% Make a the subject of the formula 3.+%..3. |
a
R — e PN 1
Sugzested solunion
X (a) Method |
I R .
— + % = 3 cross multiplication by comimon denominator ab
a
‘.JE & _a_b_ = Jab, simplifying term by term, gives,
a b
b+ u = 3ab, collecting a's to one side




(weresing "

ko= 1
o ¢ Yy 24
X MY v otk e B
o RS !
&
2 T
MR
| M SR 0y h o RN
| i &t SEATANAR (e Squatiet
*x ‘
| - - e ; eing & ;‘é;';?i“ﬂ ,:‘J"‘a‘
? s
L. 53 [avesting fractions
> )
't ')
- -
A .
- K
l\ - ‘..
- - 3
-
Answer a _—Bh _ !'
e When baking sconcs, a baker mixes six cups of flour. one cup of sugar, two
cups of water and half a cup of mulk, together with other ingredients.
(2) Rxpress e quantdes of flour, sugar, water aixd milk as a o inits
simpiest form
m Caboul S NS SOEIRE! 5T cots of weater needed if the baker uses four
Eups 81 Dowe,
g - S e e I o S S, Wt -

,,
T
»E
>
—

m v 1 be the aumner of cups of water neelied

N

{8148

23

4
e Zm = = 3.-:1
4 12 4 3

20
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4 N
X F
X = 11:
Answer (a) 12:2:4:1
(b) 1;

1L The probability that Sihle will bring a calculator is % while the probability

that Yemural will bring a calculator js E

Giving the answer as a fraction in its s:aplest form, find the probability that.

(a} Sihle will not bring & calculator for the lesson,

(b)  oaly one of them will bring a calculator for the lesson.

;.}'g_gt_}z's:;u’ solufion

- 5 1
1o (4) prSihle will not bnag a calculater) = 1 =7 = ¢
(b) A probability tree diagram is used 10 illusmate the solution as shown below.
Foon B8 ok maraadin, . Brismuag s
01 el makan. G ebaers hetngbaee a 2aleulaw
~il e Y Hruss,
' -8 > B®
H <

&
~ ‘ oy = [B1})
“\“ -
pa
. o
&= \‘_
s = =2 I

Pionlv one brng calculator) = P(Sihle B and Yemurai D or 8ihle D and Yemurai B)

- p(BD)+ P(DB).




T —

x 3321512
S x r “+ i x I
. L
{43 1
- - .—
1736
= 1043
30
_ 13
3 P amin.
o ———— ——y — S Y-f-‘_ e A e " - T
Answer {(a) &
14
(B) 10

i (=) Write down the spesial name given 1o a polygon with five sides.

=
(b Siste, for a reguler five sided polygon,

4} the number of lines of symmetry,

i I ordder 5€ rstetinnm Eytmetry,
"“.",‘."-_'.:aa-w_c__.}__,‘___‘_.._h;.'__.. e e e e e
-inpested soliign bt ) o
[ il Peritagor

(b) (1) 5
(it) 5
Answer (a) Pentagon -
(b) (1) 5
e e e e i i - — et dil) S
SRS r— e, S S A N L SR A ol Sl
12 Solve the inequality 2 - x = gx =1<11, giving YOUr answer in the form
ASFEhH where g and b grm inteparg,
Snmmmeret wibetinn - o
» & 99 =
{2 ZergEix=121}, Sepﬂm!ng Inegusiitias we get
23 L2 and 2r -1«
Z2+1<2x+2x 2x <1141
2 },




Bt ' combining inequalities,

Answer 1€x <6 - S

13

a6

1%

A

In the diagram, A, B and C are posiuens of 3 boreholes where BA = BC. The
borehole at C has a beanng of 116° from the borehole at B.

Calculatc

vusoosted solution

: 116°
13 (a) ACB = —— = 58°
(b)  Bearing of the borehole at A form borehole at C = 180° + (116° — 68%)
=228"
Answer (a) 58

(b) 228




SRy —

s @ i g, 7= 0i825); evaheme
M 10%.60 07,
Gy 198,549,
1
: s W ess g
M) Beitos !bh(&!}.
Musuested solugion T |
1 i 4 5 d
i 9 18D .'("?”1 0,07 = !0B|‘n ‘l‘a-
= 198187 = 15100
= lopyq7 = Inf10°
*IBE{7 ~ 11581510 & Sut logyplU = |
=0,8451 3
' IR
fild lofis 495 (Bgis7
2% 15957
~ 3x 03451
< |guty
b
L izin i
a 6 10E3 ej.c!-z )% fog; {wg)
65 /) L Adr
= legp2™
= ~Fs%lhgyd el thet lops? =
= —fx 1
| = — §
Answer @ (i)  —y,1549 o
(i) 1,6902
v e (D) =5

30




%
15 The table shows part of Ms Dubc’s payslip for a particular month.
Earnings $ Deductions L)
transport allowance 100,00 pension contribution 6,00
housing allowance 129,00 union subscripion  13.00
-medical aid 8,00
Insurance 17,50
basic salary 275,00 total deductions 2 _u)
net salary - J
(a) Calculate b
(5 the total deductions,
() the net salary.
(b) Express the pension coatribution as a percentage of her basic salary

“supzesied solution
15 (a) (i)
(i)

Total deductions = $6 + 510 + $8 + $17,50 =341 S0
Net salary = Gross salary — Total deductions
=$100 + 5 129 + $275— 314,50
= §504,00= % 41,50
= $462,50

6
(h) Pension contribution pErcentage = 57—5 x 100%

p R
11
2.18181818181818%

Il

(3 significant figures)

= 2.18%
R Answer  (a) (i) $41,50
(i) $462.50
(b) 2,18%

3i




~g ,,p-"""".‘_"
e _“_‘__________*___,_‘4.-—-“"""”
i
n (1) fvaluate 1R
(0 Pind x if 97 x 3 =3 e
/__,_,_f_.—-—"‘""’d-_"/’-
Vig '-L«:‘;f\-;r(gﬂﬁg—.'—*‘"—_—-—# Metho
1 iu) Mathed. | 3 3
T ‘)
g1 = (VET) cwit= ()
4 ;
. 135 = 3
« 383%3 ,:33,:3!3"3
. 27 = 27
() gr=1 x 33%~¢ =3
(32)1—1 x 3372 =3 gul (X‘)b = x"b
aoting that x* X xb = 27

31".'-.'!'—1) " 33!—3 -3,
METEEMECEE I LN eruating pOWER of bese 3

e 274 3¢=221
5‘1""4 " il

by inspection,

L 3

Answer (a) 27
() x=1

AR e TN T T s

- . .
£7 G;vmthztyvsinvemlypmpoﬂiomlm(x-l)’mdﬂuty-.:thenx—"l

(a)  express y in texms of x,

4] Sntans e ogloes st rwnen y = 8.
Wnuoesred solution
i 1% y & sl . A‘“‘Tk
ﬁ" 2 - Y
. + where & is a constant

(x<1) (r=1)

e
ra



e
(7-1)" 6’
So. k= 2x6%
k= 72
Hence, y = _.._.22_;‘
(x- l)
as required
(b) Method |
When x=x, y=238
e 72 : o
- 8 = = dividing by common factor §,
(.\- - I)
9 .
[ = - rearranging the equation,
(x=1)
(x—1)*=9, taking square roots both sides.
Jx=-12 = +/9 =
x—1 =43
x=1%3
Either x=1-—3 or x=1+3
Thus x=-2 o o
Method 2
whenx =x, y=8
72 ot
e § = =, dividing by common factor §.
(x-1)
[| - 2 7 rearranging the equation
(x-1)
(x-1)*%*=09. expanding brackets.

(x=1)(x—1)=9
I(I—l)-—l(x--l)=9
x2—x—-x+1=9

2 -2x+1-9=0

x!-2x—8=0, a quadratic in x

x2—4x+2x—8=0, factorising rerms,

x(x—4)+2(x—4)=0




(*+2(x =) =D

|
f Eithey x+2mp * o r=4=0
$ X==2 o x =4
B 72
Answer (n) U (.\‘-—l)!'

(b) Either x=-2 or x=4

Express

..!_au:u‘(cd..ml-_il_“” a T
I8 ta) 0730
by ‘_"(‘1"” !:""."{‘ '.:‘.l‘:{‘n

Ca.lcu.lm the total time

Calculate the average
the digtance from

——

= Arrival rime -

the departure time as a time in the 24 hour notation.

taken to travel from Bulawayo to Harare.

Speed of the bus to the nearest whole number if
Bulawayo 1o Harars is'439 Km.

Departure time
1300 <07an
3db

el oy

=5 Mutiry 39 &
& Stesy = Distance
G Tiisis
239 kim
- —— e e———
5.5hr

= ?9,81818181818182knﬂu

= 80 km/hr (nearest whole number)
Answer (a) 07 30 i

(b) Shr30mins

S e} 80 km /hr

(o
g




' | &4

racionse compleIery

(®) cg-dg-ch+dh,
®) Sd*-d-4.

Suggested solution e

19 (a) cg—dg—ch+dh = g(c—d) - h(c—d)
= (¢—-d)(g—h)
(b} Sd*—~d-4 = 5d*-5d++d — 4

]

Sd(d-1)+4d-1)
(5d + 4)(d - 1)

Answer (a) (c—d)(g—h)
by (5d+4)(d—1)

The pie chart shows the distribution of an athlete’s daily exercise programime.

{a) Calculate the valuc of x.
(b) If the athlete spent 18 minutes jogging, calculate
{D the time the athlete spert on weight lifting,

(i)  the total time spent exervising.

Suopested solution

pRi_4 A=

20 {a) x4+ 150°+75°+2x = 360°
3x + 225° = 360°




¢4 75% =120°

x-=4“:'n°

(1) 1) |.&t w he (he time (in minutes) spent on weight lifting
18 = 45°
w = 160°
w 1 80°
| ¥ v - _..-._-}!....
i85 45
‘3
0
1 W = lﬁ*‘r_ s
3
=5 w = 60 minutes
) (al time spem = time for jogging + time for press-ups + time for weight lifting

= 18 + (30 + 2 x 18) + 60 minutes

= 144 mins
Answer (a) x = 45°
(b) (i) 60 mins
A = (ii) - 144 mins B

ln the diagram, FQR is an isosceles triang Je such that PQ = PR =7 cm and
PRQ - 35".

Haiip 43 1HESH OF e infrsermtion piven below a8 i8 necessary, calculate
(a) QR,
) the area of triangle PQR.

sin3s" = 0,57 con35° = 90,82 tan35" = 6,78
75 = K34 SHeTD" = 0;04 tan76" = 2,75

o T A b S e e

Gty SUTTON

rd tad



%
P
P T\\
” .
‘J’ \\
7.~ | ~. !
Vv RS
- ! T
-~ -
S -: i
R<— — e
v M
et M be the midpoint of QR
et 3 be the aistance MR
i et h be the height of triangle MPR
2 =cos35°

- L COS 35

r=7 %08

Y = F\.- T

CHGE QR =2 x 5,74
= l1148c¢cm
(i} grea = 2 x - absinc
— 5,74 x 7 xsin 35
Answer (a) 1%, Afen)



tis given that,

b that
Feo{x:31<x <37 and x is an integer } has subseis P, Q and K such tha

P« |x:x is a multipleof 3},
Q«{x:xisafactor of 99} and

R & {002 i3 2 pilitie sumber) .

{3) List sall the slemsnts of R,
() Writs dawn n(PUR)‘.
) Listall elemeats of (PU QURY).
dsdian - T : T
3% 3% 3% 35 38), P e (33 36); @:={33) nd R={(31)
= (31
R F?' 13; 38} (PuR) ={32 3% 35§}

By sliiple grapyion

A map is drawn to a scale of 1: 75 009.
(1} Calculate in km the actual distance between two 1owns which are
40 ¢m apart on the map.
. - 2
) An aurport has an actual arez of 225 km™
Caleylare in em’ the avea of the airpont on the map.
s '-'.".fs';f..:f:.fiﬂ:.':[ S
; i: 75 Ly
il more




i e dizgram, 8 moving obj

184

sz of 18 =3 in 4 s=conds

1§ /s W rest in 6 seconds.

10

ume ()

ecldmclmat:s&omaspwdofSOndsma

and firther deceletaies from a

gpeed of

the V0 secondds.

alculete
{xd the speed of the object after the firs: 2 seconds,
{5 Lh—.:totnld.i:namcoow.:mdbymcob}cnin
i
vengeliendd
e Eoi 15—3u - a= _3m5—2
{ 4
p=u+al
o= 30+ (—3)(2)
p=30—06
= 24ms”*
[yetpnee = Area ender the graph

= Area of triangle |+ Area of rectangle + AT

a riangic -

:i_xflx12+18xri+%x6x 18
= 4+ 72+ S4
= 15U m
e e ——
Answer (@) 24ms "} '_'
. m 150m



2 75 Boo

]

3000 00U cm

= UbVuuy
1 000 ad0

3 km

i

() ,18.902em
) BfG A8

lem?:0.078km?
i2m?:0,005625k%?

mnre: 22,8kmt

e
?

_ 125 km?

2
S ——
NONS A28 k2 X lem

= 4000ecm?

Answer (a) 3 km
i (b) 4000cm?

e g e
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In Ehc diagram, O is the centre of the cir
BAS = 40° and OBC = 54

Calculate,
{n} CAB ,
b)) AOB
{Cj Aln)C‘

(dy refiex AOC

Spestzesiedd volurion

0AB = 90° — 40° = 50°

(1) A(OB = 80°
ADC = 180° — {50° + 54") = 76°

i reflex AOC = 76°

cle. TAS is a tangent to the circle at A.

=

e e

e e e

e
. 50°
ANSWEer (a) "
(b) 80
(<) 767
(d) 76°

[ | B
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The diagram shows three shapes A, B and C on a Cartesian plape.

Describe completely the single ransformation which maps
shape A onio shape B,

(a)

y a transformation P.

hape C b
be fully the transformation P.

Shape B is mapped onto s
escri

D

(D)

3

pEEtEn Sy

B
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S

(e)
()

(=

- =

¥4 3G mtermsof 3,

47

|’3 I'G'GFI;?(’T///
i 6 2 =l :

mcvduofxiflhcmmd?is"“'

GE. DI S

———

swested solitiion
NI =

-
i
i
(o]
I
|
¥
[SY LS

3 N (7

-4 —8 &
. ’u
_{lé x—9
=1 a
-

sy =18 =14

Aw = 4

X =41
(3 - ."1}
GH = \2 _.1)",',7.'

3 x 1+ (—2) %7
2x1+(=1)x7/

\l
N
oL

— 143

-7

l\.lh'.

_f
=\

11
L -

Answer (2)
(b)

(<)

( 122 x :96

x=1

(Ce)

)

4_1
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NEITHER MATHEMATICAL*TABLES NOR SLIDE RULES NOR
~ALCULATORS MAY BE USED IN THIS PAPER

i Express 0,0978
(3) correct to two decimal places,

{c) in standard form. p
. “_’__’___/—__,.

~Spovested Solution
-.__“_-n_'h-—'— e e

0.0978 = 0.10 (2 decimal places)}

0.0978 = 0.098 (2 significant figures )

0.0978 = 9,78 x 107° (standard form)

(c) .
it
(1]
1

- Answer (a) 0.10
(b) 0.098

(c) 9.78 % 1077

e e I
-

—_—

2 {ay Ewvaluate 39.6+0,09.

2 1) i ving the answer in its lowest terms.

(b) Simplify (3"; x —, gIving

Suposested Solutiorn

39.6 39.6 100
2 (a) 196 =0.09 = — = T
0.09 0.09 100
3960
g
= 440
2 1 3 4—3 3
tb) ("'—— X==|—") X7
3 2 4 & 4
1 3
= -
6 4



—

Pel EvE-
5 3 xX :
T
%4
B
el Answer (a) 440 (1
1 »
(b) 5 (2]
3 A jct planc leaves Harare for Praia at 2323, The joumey tnkes 5 \
hours 33 minutes and Praia’s time is 2 hours bebind Harare's time. ;
\
(») Express 2323 in 12-hour notation. |
()  Find the time in Praia when the jet arrives. “
“Suguesied Solution N
3 (n) 2323 = 11.23pm
f‘e
(b) Harare time 2323
4+ flight time S33
Artval time Nass6
— {42858 titne 300
Prais dme 2385
Answer (a) 11.23pm i
, (by 0256 12}
— =
4 (8) Writc down 1x2* +1x2*+1x2' as a pumber in base 2.
. {
(b) Giventhate=-3, b=3 andc= -1, !,
4
evaluate (-i-—a) , giving the answer a; a common fraction in its \
L |
lowest toyms, :
|
;N — |
Suggested Solution
4 () xR 23 41D 21241222 40 %27 4+ 1x21 4+ Q%20

= ji616;

46




" (c—u ! _ —]—(_,3 1 N >
( Lh-u) [T}(_T))'J = (.:l_""_-j’}
R o )

]
T
o |1
S
]
N

9 .
T Answer (3) 116102 (1l
! 2}

— —————— __————‘-—'_-r———-_ m— //’”/T
=
[ (z} Find 0,027
(b)  The size of eachnwenor angle of a regular polygou is 168°
Find the number of sides of the polygon. /‘J
- e —— ________—-—-—"_‘
_\uygr.‘ggd Solution
: 7

5027 = (0,027) = (—?—{-—

{ 000

|

fa)
33 ; 3 Jx_,
=\10°) (10)

3

= —

10

=0.3

(b (n-—Z')xlSOo — 168%h
360° = 168°n
172°n = ?-600

n =30 sides

180°n —



e —
— -1 b= -3 "
6 mmmn'[ & T, -
| (2) w‘—*b”.mmt
| ‘ | e ——
bgins __,E)_.____E lbl_..._—-———---—-——_"‘_'_"’"
Suygested Solution
-1 -3
& (1) 5"'7’-”(,_- ,3‘(u4.4
-~1 43
=l 3)
- (2\
—\2/
m 5] =/(=3)% +(-4)*
X = F16
35 L5
& 78
=0
ST i S G A SR TS . . 3 :
pacer () (2) il
(b) 5 {2}

AhasuafpufactmmmmmSOmdBisawtofmmhﬁs

P16 A 56 slEnems o sers & and B are whole numbers,

A= [1; 4;9:16,25;36:49 )

E,__
J 7

| noi greater than 20.
|

|

| @) find n{ANB).
Sugpested Solusion

g (a)

B={2468 10;1214; 15;18;20)

ARB=%is

AAARY 22



) I //
Answer (a) (149 1¢.25.36,49) 1
(b) 2

- .4__—__—'_'__.—___ /
8 Solve the egquation %-x-z‘_ i
/ |
«,ﬂé}ﬁlﬁ—/‘mﬂ

3
8 '; =x—2

3=x(x=2)

xi’—?.x—3.—_-0
¥2—3x ¥ x—3=0
ﬂx=3y+u—3)=0

(x—3)x+1)=0

ar x+1=0

Cither x—3 = 0

9 (=) IfBisEastofA,smctbedneeﬁgmebaﬁnsOfA'fmmB.

[

Sugpested Solution
270°

9 (a)
Answer (2) 270 [*]
(b) 32.55° 121

44




I Method | (S!IDSII'EI!J'IQD M::hni]

3x = y - 7 Pr- e R S ::—:.-::s’—-‘l—%

y=5=%

i v i o e

b ————
a O S 1 !
19 !
|
|
IntbcdjagmmP,Q.RandTmmmsoanccofachtf& o !
PTS and QRS are straight lines. PR is a diaroeter, QS%{’:ZS and RPS =2U". |
Catoulate (=) PRT , |
|
B &S
® QfR. |
-
" Suzeessed Sotution
o (a) PRT = 90°
(b) QTS = 180° — (500 + 28°) = 102°
(<) QTR =102 —90 = 12"
Answer (a) PRY = 90°
() QTS =102"
(¢ QTR =12°
|
1" Snlye the simultsneous squetions: 4
Eosiy
g8y 1




Substituting (2) into @
3 ‘1
X—=(5—xy=7
3X—-5+x=7

4x =547
4x = 12
x=3
Using (2), 33)=yp=7
9-—y=7
y=2
Using (2), y=5=3
y=12

Method 2 (Elimination Method)

3x—y =7 @
y=5-—x ' @
“6-__:
Rearranging (1) and 2)°
31__}7:7 @
x+ty=29 @
®+®; 4x=12
x=3
Using@), 3(3)")’:7
g..y:?
y=:2
o Answer x=2
y==2

% ies directly as the square oot of .

12 It is given that
: 7, z and & constant k.

(ay Write down the equation comectiag

(b) Find kwheny=3andz=%

L

() Findywhenz=16

" Suguested Solution

is a constant.
_ y=kyEi  where Kk
by o '\[E

when ¥ =3

12 (a)
z..":q'

(b)

th



FyYT

1 = by ¥ or 3= kX2

e ]; X 4
- = b
S Answer (8) ¥ = kv 1)
(b) k = -' [1]
(c)y==©6 1]
e i i i R e e e N Bt e — v i ppm—
1 |
| D
| B
C b
i
Triangle ACD is nght angled at C.

AD = 6 cm, DBC = 45° and DAC =30°. ABCisa straight line.

HINIRe e nrnnion below; caleniate

(® €D, \
{b) AR, piving the anewer porrest 1o 1 desimal place. {

| T sin30° = 0.50; cos30° = 08T tan 30° == 0,58;
| sinas” = 0,71 cos 45° = 0,71; tan 45" = 1,005

-

il

i — s i S

Suxyesed Selusien

ch
0 o=
E sin30° = ==




3 —2+2
== :’—2- > A
3
e N 0 —-=%x1
4 4
- 3
T4
Method 2
2 . % 3a*
(2a)7° X 34" = (3q)?
3a?
T 2ax2a k
sa‘
. L
Zx2xaxa
T
log8
. -
(h) log8 = 108% = jop4
log 2~
]0[{22
3log?
— 2logZ
- 3
T2
1
= 1=
2
IR e |
e Answer (3} P
1
(m 13
-
_,_._‘m—"——""’———’_—_”

54



6% st130" = €0
f_‘r}::n w D80t
CD= 3em
L] ueing AABC, 67 = 3% 4+ AC?
ACE =t = 3F
AC? e (6= 3)(6 4+ 3)
AGY = 27

: 27

n

AC =
= JEx3
AC= 1J3
tand§® = [;—E
BC ey % tans5" = DEcm
BE &m R 1,00 = 3m

Bu>3

3~ 1)

2(0.732050508)

i

2.196152423

il

AB = Z.2cm (1dectmal place)

(b)

Answer (a)

2.2cm

121

Jem

e e
P T

14 Simpily

@ (a3

P L

®) iog8+ qu4. :




_

e _

q.

Gwanr.balA=(""1 zl)andﬂ;(g, 4)'

15 r+l -
Find o terms of x
(=) e determinani of A i its simplest forr.
(b) BA intts gunplcst {orm. .
,—-—"""'_'——_'-"—‘______,——-——‘—____—-—4—-—______4________. |
" Su cgestel Soiusien / —

= =y4l—=2x = 2

= 1—-2—-x—2X

= —1—3x .

= —(1+3x)

BA:(B tﬂLx*.;. :1)
= (3;1-1)+-‘.-(;.-+1) 35 2=4% 1)
= (3x-*3-r-‘rx+4 6—4)
:(3;-r41+4—3 2)
= (7x+ 1 2)
/______—-—-—///
‘.‘fl Answer (a) L 3x)
(b) (7x + 1 2Z)
S _,_f_f_d_____————*'ﬂ_,__—;—//r_f
e r__,,_f,,%,____-—_,‘_-‘_/__m,_-,_ o e
16 (a} Onawwlﬂllhchdﬂngermwﬁw,(ﬁwlm,anadﬂ
WG@USDMM
Fnﬂﬂw@o‘nﬂ-h:mnds»dwtndﬂwod-
(b) Givmma:f- f—ﬂ.cxpt&‘smmwrmsdfﬁv,nandt
H
,__a"-f—i’f'l/’_//v‘———’g__—d
§u-3-:é¢;;:éﬂ'§t,}j:;a}z
R9.03 = Ussi

16 {a)

N
‘N



.

Rx = 5$600

L]
¢ = 9,03 % 600

x = 95418
115 $600 = R5 418
v fi sl L multiplying by L. W€ get-
t
[t = m(e=u) renrTenging the eguation
dividing bY p—Uu poth sides

m(v —u) = ft

m = -"'_L— ,' .
R 5418 (2] i
(2]

v-u

T __-——#'.-’.
Answir
—W

LB

"



or 5 seconds until it reaches 2

this speed for 30 seconds, after which it
mes to rest ia a further 10 seconds.

Ly
18

'

An object starts from rest and accelerates at 4 m/s

speed of 20 m/s. It then travels at
decelerates uniformly and co

17

Draw a velocity-time graph on the grid.

(=)

(b)

Calculate the total distance travelled.

4 . Q ¥l sl g 4 o 4
| 18 ; T b4t
: s ; {
AR N - 1
: . -t ]
1T 4 g - - b
4. " & | g 11 SR -
T - T . o 44
A " W -
4 LY - 1 ritr 11
. 141 . A ]
T+ A " A4
HHETL T b
| -+ " e - y 41
: 3 8
THI T 1
A i 4
HRAGREAE -4 444 H3
" - =
(- TIT, 14 L
X C - H
- n“
o LXT 1 r { -
I I R - -
. dnssataset i
‘T W REER
AL -
1 ] 1+
1 Il |
+1 by e i S
g - gt 4 L H Lol 8
i SH
D 1t 4 == - an
»
s I " &% H H
g et - H .mﬂz
g 'l ) ERE Y -
L ” i@ T 4 L
H A Tl lm.._!ﬁ -
b 1
bt - L. I -4
+ 4 HI w
] - H
i 1
L
1
’ Ao
8

L

HITI

T

|11

costed Solution

o]
Dy

area of trapeziwm

St

disiance avelled

{a)




= §50m . a) on the distance 2]

An.wdr (

(b) 550m

18

{21)

th)

e T e

) -i5$;‘3.g;;rl—.‘fglulitan

’ : icks
9 whitc and 6 yellow identical tenms balls are pwd in & box- Kudap
balls at random one at a time. '
Find the probability that the first and second balls picked ar¢ |\
(a) both white, - \
- f’f_ ____?_t: ih_ﬁ'erent colours. S
. 9 8 _ 92 _12
P(both white ) = s X ; = 210—* 35
5 54
p(dif ferent colours) = ’:9_5 X -F;-!— -f'—s X-Ef'— ZX 355 = Tos
-
T = = 35
z
Anewer  (2) «;3
18 :
i P - A (b) 3S iz‘
-

21
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S "
19
0
34
A C
B
Take x to be E
7
. . 1
iﬂmﬂlﬂmOABCissmrofadmlcocngamimdlus 3—2-cm.
(a)  State the name given to the shaded region.
(b) Calculate the area of the shaded region.
Sussested Solution
19 (a) Minor segment
(6) Area of shaded region = Area of minor segment QABC = Area of AUAL
Area of shaded region = -3;% x ar” —-Eb x h

= 200 2352 -1x35x%x35
360° 7 2 .

- x2-xa

Lx (3-1)x@8Y

=§x;x3.5 % 3,5

=2x05x35

= 3.5
Answer  (a) minor segment 12}
(b) 3.5 12




A rural district counc
1f the value
calculate its

of a picce ©

i

i1 increases the
ﬂ-ndis$4600.

value in 2 Y

Year | ™ 105% x $4 600

105
o $4 600

= $105 X 46
= §4 830
Year 2 = 105% x $4 B30

L
= 122 % 34 B30

= L1
2 22 §71.86
Mgthed 2

value in 2 years ime =
= $5071.50
or1se 4

Ansy er 5

(1.05)? x $4 600




Answer

N |~

22 (a) Solve the equation 3-(2n-5)=32.

(b)  Express 7‘5"2 - 5‘6+3 as a singje fraction in its simplest form.

Sugrested Solution

1 (a) 3= (2Zr—95) = 32
3—-2n+5=32
8—2n =32
4—n=16
n=-12

TX+ 2 5x+3__6(7x+2)—5(5x1;\3)

(k)

R

5 6 . 30
42x +12— 25x — 15
- 30
42x —25x + 12— 15
- 30
_17x— 3
30
Aoswer (a) n=-12 {2l
17x-3
—_— Z
b) 5 21

6
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(i 3 cm from A.
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R _________._________-—_______._.—-—" /
pumber-

Write down the smalfest prime

5 (a) p—
N in index TOFT
o e __F__’—’/_/_‘___-——""_—
.\_h_.r;gg_gg_g[ colution
3 () Smallest prime aumber = 2 3% 3% 7 %7
(1) 2 | 5292 Thus, 5292 = 2% 47 27
) -
| 2646 -2t X3 7
2
e ) ” r eql'lfe
2 | 1333 (in Index form
2 S5
.
3 | A1
-..-'—'l"—--—;a-m'&f—
3| 137 .
et —
51 49
.-'L'_—IAJ.—‘MJ:
717 b
.

6 The population of town A is 4,5x10° and that of t0WIl B s 3,9x10%.

Calculate the difference between the TW0 populations.

ﬁ%gﬂmmanhﬂitwasfonyycars

(2)
(b) The population oftown Ais 1
ago.

Caleulate the population of town A forty years

stEpaa ford:

ago. Give the anSwer in

ISR

population difference = Population of town A —~Population of town B
=4,5=10%—39x10*
& (%3 = 8,9) « 100 faeorising 10*

= 08 = 10°

¥
=




26 Thcacalcofﬂrcplnnofahomeisl:SDO.
(s) Find the length of « roam on the plnnwhichmaasu!ts?!m-

(b) Cslculate the actual height of a wall which is represented bY 3,6 cn OB
the plan.

(€) Findtheacnmlmafamomuhichhasmamofl.émzo‘”h‘P““‘

e

Suggested Solurign

26 (al 1: 500 given ratlo
1cm: S00cm actual
jcm: Sm
But x cm : 8cm
~
:_—rr‘ . gm .
1om
= o
G
x = 1.6
ehoth of room = 1.6cm
icm oOm

j.ocm.xm

1] $.6cm
it O it
Im 1cm
XNt = 3.6x% S
= 18m
lem : 5m

(lem)*: (Sm)*
jom?: 25m°
I_t‘ucm‘:;ﬁm2
¥t LEcm’

i
z25m* 1cm

i

1.6 X 25
x = 40m*

————

Answer (9) 16Cm
(b) 18m
(c) 40m*

e ——— _




:

4

-

a2

4t
|11

:

:

|
BB

HEE= .

]

s
X ==

she meaph of y = &=

=

THE giaeram shEws

Use the graph t0

—x=-x"=0,

solve the equation 6

(n)

stry of the curve,

state the equation of the line of symsm

(M

gcton,

) estmate the maximum value of the fu

(c

the x-axis, the lines x =-1

the curve,

(@) esumate the arca boundcd by

e

andx = 1.

e Sofungn
costed U

Hms

(1]
(1)
12

e -3 (2]

xﬂ-—-

2
6.25
nits®

Y
2

)

h

(
1c)

Answer (2) x = Z or

7-u
3

)

d

(

——




6 x 1071 x 10*

6 TprIYe
=6 x 10°
=6x1000
- =6000

Il

ation of town A )

(Present popul
n of town A)

125% = 4,5 x 10"

| aaieieE L

(b)
100% = A (lasts 40 years populatio
h ==
I'us. A=T2%x45x10%.
A=08x45x10*
= 3,6 x 10"
y Answer: (a) 6 000
(b) 3.6 x 10*
&:
=y e
| |
| - |
7 (a)  If32= 2", find the value of m. '.
| : |
. ; 5 1)

(b)  Simplify (-—) : i
| 27 ;
- i
| b
- 57;0 :v ested solution

7 (a) 32 =27
\ 25 = 2™
m = ’
) 2
o ()G
' 27 3
z
37 since (a?)" = a"*
=37
1
— 43
2
T 9
Answer (a) m= 5
1
5

(b)




in the diagram, the bearing of B from A is 060" and the bearing of C from B
1s 100°.

(a) Find the bearing of B from C.

™

If AR and BC are adjacen sides of a regular polygon, find the number
of sides of the polygon.

(")

.\g;fé —e:\' r_g-d solution
bt (aj Bearing of B from C = 100° + 180° = 280"
() ABC = 140°

Let n be tha numbaer of sides

interior angle of a polygon.

(n = 2)1BQ° = 140°n
1AN°s ~ 360° = 140™n
1807 - 140°n = 36U~
40°n = 360°
n=9

Answer (a) 280°
(b) n=29

e e

74



; : i -
9 it is given that w is inversely proportional to fand when f = 20, w = 150.
(2) Find an equation connecting j"and w.

{(b) Find the value of f when w = 60.

Sugegested solulion
where k is a constant.

1 ¥
w o — == w = —
f s

9 {a)

When = 20, w = 150. we have
150 = —
20
k=150 x 20

k = 3900

Hence, w =28 is the formula connecting fand w
When f = f, w =60 =
3 Quu
/
2000
it 60

f= 50

(hi

60 =

Answer (a) p

(b)

4x-6 . Eo v G g
1] Express 6){; S J;,l as a single fraction in its simplest form

Suppested soludion

-

3(6x + 5)—(4x — 6)

ox + 5 4x—6 __
L 7 z1 21 -
18x + 15 —-4x + 6
- 21
_ 14x+21
a 21

7(2x+3}
21



o

; : f AB and AC
— 12 are the mid-points ©
;"g_ﬁm[ '; )'mdﬁﬂ'( " )' Mand N
respactively, 3
9y Fimg
o VN
LRy :’_}r
gy ®C.
(b) Explain why MN is parallel to BC.
Snsgnsted selerion
4 BR = A% =AW
1TH 1
Q;HC";*E
<118 1712
“?(a) ?(5)

{th

D=0

» Ll*)

FE =T « 78

| (Igi) = (1@

b

>

1%



= —2MN
Since BC = —2MN, have equal direction vectors, thus MN is parallel to BC
Aasw i 1°
Answer . (@) (D) ()
is 1
(i) -2 (_1)

(b) equal direction vectors

The diagram shows the velocity
start moving from

H sEa=ases
] SSSSEasmmsss
505 1.8 . S0 68 ST
; | SEsaaeE
r . {20 rscar B
~ velocity 1 = 1y
I T
o (m/s) et
.:,:_‘_
v - e ESEEmsEuN
7 5 E N
e =
] +1 — _l_i—'
& = T
= : - } w
= ] 171 1
L 4 1 1
el = = : — - 2 1 o
':r—— 4 0 2 T 4 |§1 _.81 :
£ ax : L S
8 I r : = =0 ’T'“T”-“ 3
J PRI I Y S0 S 1 1
m_.i_.g " ?; Ir‘]l‘!],:;%,.ll_;j

-tirne graphs of Two cars. Car A and car B
the same point at the same time.

Find the

{a)
(b)
()
(d)

acceleration of car A,
timne the two cars have equal velocities,
distance covered by car A in the 8 seconds,

average velocity of car A during the 8 seconds.




RESTICL ———— e T

=
e REELEL fle)= o 8.2,
Hun 4
LN

) F{-2),

(b)  the values of x for which f(x)=12.

[{x) = x? ~§x — 12

[l=2) = [(=2)? = §(=2) = 12
Z (=22 4 15 =12
=45{d-18

=3

fex)y =13

%% = Be = 12 812

P2 ofrmidaiza=n
x*=8x~2e=0
x?=Bx 43y =24 =0
¥(r =~ 8) s+ x=H)=1
(x =8)(x+3)=0Q

Either x—=8=0 or x+3=0

x=8 or X= =3

Answer (a)

N S i s i S Lot e 0 1 e e T e (b)

f(-2) =
x=8

or

x = =3




‘ !‘%ﬁﬁsem W fouom‘inﬂqualiﬁes on the Cartesian plane in the answer
(aj y > —6

{b) x>2

((" “*_V‘;O

Suggested solution

24 |t s given that n(§]=14‘ ﬂ(f’):']‘ ﬂ(PnQ)=23nd n(PUQ)=I1.

(a) Show this information on the Venn diagram in the answer space.

(b)  Find
(1) n(Q),

(i3) n(QUP).

yuvpested solulion

The Venn diagram

20 ()
e e e
P’ - Q
3 2 1
2
(h) (1) n(Q)=2+4::b
(i) a(QupP)y=4+ 3
=7
- . Answar (b) (i) n(Q)= 6




)

i e e
- —— .

v x=3

(a) Write down the order of mawrix C.
ih) Fxpress AD as a single matrix.
) v ind r such that B has no inverse.

Viigthaty

:;.:Hi_“ farinn

(A

(1:)
/

.“tl

e

|

b
2R3
2 4 #
AD = —1)(.;.3)
2 %7 %3 x(=3) )
. (J 2?7 % (=1) x (=3}
7 12 =9 3
B t\_za % 3)
13
= (225
If B has no inverse; then IB| - 0.
v dry + 1) = 2(2x =3 =0
2% ‘F:’.:f%}-z-ﬁ_-aj
—x+9=170
=9 R
e ¥ x5 O
(b) ("_23
- == (C) x=9

g4
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27

e ———T

A beg has green, red and'blue balls. The balls are identical except for colour. |
Anna picks a ball at random and puts it back. |

The table shows the probabilities that Anna picks any of the balls. f

M
| colour green | red biue ] |
1
[ probability 0,55 025 2 4’ E
(a) Find x. J
|
(b)  If there are 20 red valls in the bag, find the gumber of the green balls in |
the bag. . :
(c) Complete the probability tree diagram in the answer space. J
,?:
{(a) 055+025+x=1
N8+x=1
x =02
() Let G be the number cf green balls
0,25 =40
0,55=0
G, 22
-:;E 2%
G = -1;1- x 20
L =44
{c)
-
Answer (a) 0.20

9/ -

bt



x4+ 3y =41
2
() xX+y=17
) X+ 3x=41
@-O  2y=2
y=12
sing (1), X412 =17
r=175
Answer (a) xty=17
() x4+ 3y =41
(c) x=5andy=12

i

i)
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MAY

1

i

(¢)

Y ('.1)

(b}

T3

i
- ——

e ————
Suggested yo lution

e ———— L _..._._.__._.—-‘———-—_____--—__

(

e

v BER MATHEMATICAL TABLES NOR SLIDE RULES NOR CALCY

BE USED IN THIS PAPER.
Express 2046,489 corren -]
f%) the nearen tan,

() 2 devimal places,
ic; 2 significant figures.

! (a) 2046.489 = 2 950 (nearest ten )
(h)

2046.489 = 2 046.49 (2 decimui places )

2046.439 = 2 gpg (2s5/)
o

——

Answer (a) 2050 1
' (L) 2046.49 [q)
(c) 2000 [1]

i
£} T i
To2273 - : :
- iSea ..4_.,_._._.__.\*\____.“-'—'——-—-—-___‘——-‘——._______.- e
.}u;;gg;s[gg s0lution 2ol
5 7 35 35
5 32 1 4 4
8 45 1 9 9
Lal 8.3 = 3
24 7 3 22773 a




= 3xy(x® - 2mH
= Baxy(x — 2y)(x + 2y)

recall that a* — 0% = (e — h){(n + b}

Apnswer

3xy(x— ?.;J_W(:c +2¥)

w3
i'c r‘\s‘ n = 7 .
v} $1 = Rg
X = R333
SO ox = ’__1)‘&333
Ko
= $41.625
BIE==—SrEeee T = 34163
answer (a) 74 |1
[ — (b) $41.63 [2}
______ e
15 Ractorise completely ‘l
i
3x%y - [2xp°. S |
B l;
-\—;_r.-‘-s‘_e__.:m'l sodultion o o
13 X"y = 12X&vT = 3xy(xt — 4y4)
= 3xy(x? - 22y?) noting that ab® = (ab)*

1o Solve the equation

'Lu“1"--'37_5*_._.{1;5_)4'{3_!_3){1

o

—~
S
.i.
ks
N
L&
Il
3)e

<t
My
i
[
ol

2
4
S B
i
+
s

taking square roots both sides,

18¢



and T O =p

So, (0—-1)(0+6)=p
p=(—-1)x(6)
= p=-6
(k) vk = ax — bk, collecting k terms 1o one side.
yk + bic = ax, . factorising k
k(y + b) = ax, : dividing both sides by (y + I)
) UL
K =
y+b
Answer (a) p= -6 it
) k= X 2|
y+b
] =
|10 @) Emcsrrriimemmenins g
} (b) Evalpate
|
| ® 1435 + 57; giving your answer in basc 8,
| @  45-2;+ 1, giving your answer in base 10.
Tz;;yerted selution
16 (a) 3“+3’-+3:1x3‘+0x33+1x32+1x3‘+0x3°
(b) 143, +57, =222,
(C) 4 — 2 + 1= 710
2+1=3,,
Answer (a) 101103 (1)

(b) (@) 2224 121
- (i) 310 1)

G-




= = i a3

Either P - o i 3 2 |
. & .
1.8 }':..—.‘ of y:-;

}'z-——l or y:l - - )

- - z ———_—.__‘_._,_-—-‘_———_.—._—,_—'-«-
- ~1 {9
Answer y=3 or Y '

1
17 (2} Simplify (32:“")5_

"2 5 2C
)  Giventhat - 2,,2 25 find the value of €.

fux

— e ——

1 1 i , B .
(32110)3 = 328 X (xm)’é‘ noting that (ﬂb)‘ —a€xb

17 (@)
= (2532 x £9%3 since (a")c = a®
- 25,’.; X x*
= Pt
= 2x*
(b) Method | Meihed )
E=7 LR &
pram e — 23 x 2° 9¢=2 + 2% = 23
964 = g3+% ge-2=4 = 23
ge—<¢ =2’ 2¢~t0 = 23
c—4="1 c=b=3
c=Y c=Y
o ; Apswer (a) 2x* e ema—
(b) c=9

(LI}



—~——
2 1 _ Ilsﬁwldgnntymﬂix"
18 itmgvaP'—’-( 1)mdQ=2? 1 where |
‘L
| Find
; a P, ]
| )
| ) Q. : 1
" Suuvwested solution
18 (3 Det(Py=2x1-1x1 =2-1=1
_ 1 =1
e 1=d=:m(—1 z)
1 =1 .
=%(_1 2) ®
1 i
- (—1 2)
(b) Q=2P—1
. 1\ (1 v
Q=2(1 1 _(0 1)
0
Q=G %)_((1] ])
3 2
Q=(2 1)
Answer (a) p-1 = (_11 —-; (2]

= o a=(

102
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{a} Express as column vectors

@ OE
(¢33 OA +AD.
(py  Descnbe fally t.'msinglstmnsfnnnaﬁon which maps side BC 0t0
siae OE.
;,.ujm.;ue.f_@:;u;,g""‘ — e
oo o 70 o om0

B (b) Reflection in the line ¥y = %x + 2
Aaasver  (a) (D) OE = (i)
iy OA+ AD = ( 3

7
&

(b) Reflection, in the linc ¥ = tx+

N —

jer s



1 .
20 Aﬂlmgﬂmonanmpmgaaoﬂhmr

Calculate

(b) themoumcmapwhiclglb
qirving,yomanswu’incm.

e ————

Supgested solution

pY] ()

(h)

13

500
73

r =22 %500
1

x = 7.3 x 500

1

3650.0cm
36.5m

: 500

1m?: (50m)?
x : 525m*

- |

1

I

I

525

50
21m?
21 x 10 000 cm?

210 000 om?

a
(2) thcacﬂallcngthoflinerepusmwdouthcmzpb)'_

e )
i ———
e ———

actal lengths.

line 7,3 ¢

e e =
e —

S

Answer (a)
(b)

36.5m
210 000 cm?

i1

(3]

21 Evaluate
log, 64
(a e
= log, 4
(b) 1+logsd.

Sugeested solution

104



)
logs ﬁq‘F _ logsd

2 a
21 (a) 1084 Togedt

_ 3xlogs4
1xlogsd

w3
{h) 1+ log9 = 1+ lagy3*
=1+ 2]0333

= 1+ 2(1) .' sinee log,a = 1

, ‘=3

o o : Answer @ 3

2]

(b) 3 (2]

22 Intbcam;werspaccbclm,isaﬁncsegmcmABvﬁainhis7mniﬂng-
(a) Using mler and compasses only, construct the locus of poinis

| @ 3cnfromB,

a8,

(i) abochB,WhichmZGmfmm“_cs-

| ® O Mark and label Py and Py, points which are 3 cm from B and
2 cm from line AB. )

i) Measure the distance P1F2.

7 (e |

% R — _ _—

‘ s

Suceested selution

ins



(2)

(b) ThediagmnshﬁwstwosmicirtiﬁAPMandAQB. AM=MB=35cm
Taking = 1o b 2, caloute the perimeicr of the sheded rogion-

.S'i;glzuested solution

23 (a) Bearing of Q from P = 237% — 180° = 057"

(b)  Perimeter of shaded region = arc length APM + arc length AQB + 3.5cm

xTx3Sm+rx3Scm+3.5cm

xZx35em+Zx350m+35cm

-
|u A

+22 % 0.5em + 3.5cm

cm
0cm

]
3 BN

Answer (a) 0570 ;
S—— - (®) 20 cm 2
WA=

106
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B e A E o [ |
i
e s L 3]

The ages of pupils in a class of 30 are shown in the table.

(a3 Two pupils are chosen at random fro ' the class, find the probabi!ity

that one is aged 11 ywsmdtheothefisaged 14.

(b) Calc:ﬂatethemmnageofthc pupils.

.fa;g;;;;;':sggisvlutlrarr

s ——

//

24 (a) P(one is 11 and the other is 14) --'—j--x-—t'-ﬁ—‘ﬁ—x-s-
: 36 z9 30 29

. Ixil)+(10x12)+ 13%8)+(14%6) (L5#3)
(h) Mean = __._--——-———'___( ) ) L"—_—_—_______—.O il i shl

_ 3341204104 +B4+4!
- 0

e
afl
~ 12.86666660
12,9 (3 significant | tgures)
S ——

e

Answer  (a) -'l—i'; f2)
) 12,9 (3]



Y vesied solution
||| 2 senied yolutron

R

In the diagram, PQ is paraliel to RS. PS and QR intersect at X. Itis
mventhet PX =2 cm, §X =3 em, QX =(y+2) emand RX =2y — 1) cm

(s)  Name the triangle which is similar fo trizrgle PQX.
b

(b) Usihg your results in (a), find the value of y.

(<) Write down the length of QR

———

Triangie SRX

- £Q . BX . =
SR RX SX

yv+2 2

Zy—l—g

3y +2)=2(2y—-1)

3y+6=4y—2

6+ 2 =4y —3y
=y

1) QR=(G+2)+(2y—-1)

=(8+2)+(2(8)-1)
=10+ (16— 1)
= 25

Answer

(2)
(b)
(c)

SRX
y=8
QR = 25

i

1O




'1'11.6 diagram is the velocity-tmse
aniformly for 10 seconds. During this “me the velocity,

-
—
P R —

<o

—

<
N

«s)

graph of an objegl which asseleraied
ity. V m/s, at tme 1 seconds

, _from_thesiarf,wasgivenby V=6=2s Itthen uniformly to rest
| in a further 12 seconds.
? Calculate
| fy  the velocity of the object when =0,
:r {b) the deceleration of the objest,
(c)  the distance covered by the obicct in the 22 seconds
? (d) the average speed of the object for the whole journey

Suggested soluitot

P (a)

h)

e e

e
v=6+72t =6+2X10=26

change in velocity

Deceleration = g
change in ume

26 26

X w——— T T

22~10 12
aZ%m!s

(R



ic)

(dy

In the diagram, ABC is 2 triangle in which AB=xcm, AC=2x am,
BC = 14 cm and BAC =120°.

UMasmnchoftbeinfntmaﬁongivmh&mvasismy sakailat
(a) the value of x, leaving your answer in surd form
(p)  the arca of mangle ABC.

[sin66° ~0,87; cos60°~05; tomepe .. L730

Sugpested solution e RS

-\\*\




rJ
-~

xé + (2x)% — 2 % x % 2xCos1306% = 147
x? + 43¢ — 4x? x (—Cos60°) = 196
G 3 _ Fi '_,_1_ -
x 4x? x ( 2) 196
5x% + 2x* = 196
7x% = 196

fzmlgg

7
x & ViB
x=JEXT
x = V& xV7
x=2V7

Area of A ABC =§x 23/7 % 2% 2/7 x sin 120°

= /7 X 47 x sin 60°
=4x%x7x086 .
= 24,08
Answer (3) V7 j4)
) 24,08 (2]

i1l
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NEITHE

R MATHEMATICAL TABLES NOR SLIDE R

ULES NOR cal

4{AY BE USED [N THIS PAPER.

| Ev

i
{(a) =
~

s

(i}

blw

aluate, giving each answer asd fracto

n in 1ts lowest terms.

1

6
5 4,
I 2
PP
3 3

CUL.ATOR-S

" Suygested solution T T “-‘;
1 1 6 +.5 11
1 (a) e e
] 6 30 30
2 4 Z 1
(b) fafmoro= Rz
S 5 S 4
1 1
- - X -
Y -
i
LY
3 1 2 3 1 4
3_3ylad-(3xd
4 4 3 4 4 3
. . 3 1
4 [¢]
Q-2
e
12
7 -
12
Answecer ER
(b
()

e, S—




———
e : dard form. |
(0.3)" x0,02 iving your answer in Sta0 R
) Evaluate =-—= . 81 I
: O.OOO’S_F/H——#——‘
MO 1‘_L;f_'f'_ QL_'—’ ut 1_4_’1{
x0,02
(0.3)*x0.02 _ (0.3x0.3x0.:;)
i) ¢.0008 0.000
0.027x0.02
= Q02T
0.0008
0,00054
~ 0,0008
_ o4
= 675
= 675x1
= 6,75 % 10° -
- _ Answer 6,75 x 10° (3]
¢ (=) The (emperature inside a freezer is — 8° C. During a power cut the ’l
ternperature rose by 12° C. Find the temiperature after the rise. '
- s . 1 11
{b)  Write down the next two terms in the following sequence; 1, Py E; i ) |
“
i e J
v odeniid yoluitan
() —B°#12°=12°~8° =4°
) o - bk, 1. 1T .1 1 ‘
'2'4'3' —2Qn21|21-23.24-.2_;
1 1 1 1 1
Fhe next twoierms are: -7 = ————— = — and -— = = —
24 2x2x2%2 16 25 2X2X2X2%2 | 32
Answer (a) 0 (1}
’ 1 l
= (b) YR (2] .




i mp— — ey p—

e e ——"

. 5
() If 1 klometre 15 3 of 2 mile, convert 75 miles to kilomeues.

e e

iﬁé@d solution

, -~ 4 . 2 ) < 35
4 (a) 1,35 minutes = 3 minutes = % 60 seconds

= 3 minutes and 21 seconds

() let x be the number of kilometres

1 km =§ miles

x = 75 miles

z 5
T _
— 75%8B
i
x =120
- Ancwer (a) 3 minutes 27 seconds [1]
(b) 120 km 2zl
- _.4__,,_,_____#___________——-—-——"_______________._-—-——‘—" S —
i Fou . 1
' 5 : t$— ononcnemandhalfcfthaxamommtoncachofth:szomc.-'
5 A shopper spent o 7
1tems.
#ind how much she spent ahogether.
[ e ——— — S
Suggested selgion
c 1c¢ [+ =€
g - ] = e + —
d +3 (2 d) d 2d <
_ 2c +3c
2d
25 -
2d
G - =

Answer —_—

R

o T



R
s s
m—

& Sumphfy (n)

rJ
B |
-

dRoted yolulen

(3% _ (3)(3)(3)'
273 - 273

. 274 "

=
r =27+ 273
= 2743
=27 N
. (4,\-33«"); = x4 % y")lr, using (ex hx o) = a? x b? x c¢
= 43 x (12)';' X (ys);

= (2} x (2 x (/)

= 2% x x4 x yo*}
=2 xxx y3
= 2xy>
- Method |
0 4 =2 = 40-(- i
L x0 =y x0=(=2), since  x% & x0 = ya-b
] 1’2
Method 2 s
AR S ¥
x 1+ = recall ther x0 = 1 and x~¢ = X
=1x 2 )
‘ B
= x‘l
| An —\
| Swer (@) =29 [1]
(b) 2x
B o (1]

jie
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._.——-"‘—"‘

5
1 (@ (ExpresSyg aSa‘decimalﬁ-action. ‘

®) AT loses 55% of its value after four years-

/whmnw,ﬁndhsvalmaﬁuthcfmnym
. St ggc’sfr'd solutica

. (a) 1 =0,875
() i a car loses 55% after 4 years. then its value after 4 years is 45%. Thus.
45% of $8 500 = -1‘-‘5‘5 x $8 500 -
9

= 5—2‘6 x 8 500

= $3 825
I

Answer (a) 0.875
(b) 43 825

3 (a) Simplify 5Sm — 2(x -- 3m). .
x+5 3 \

(b) Qolve the equation 2
",,_, - —-f_,’-////
Sugg ested soludion

5m-—2(x—-3m)=5m—21’+6m

3 (a)
= Sm+6m-—2x
= 11m — 2X
x+5 3
(h) 3
2(1+5)=7x3
2x + 10 = 21
ax = 21 =10
2x = 11
_ 1l
By
_ ,_A/_______——
Answer (a) 11m — 2x 11

®) x=530r55 (2]

- e—

11

-



/’-—_——'—"-—‘-—-“,
(b) 23 and 29 — 10 “x-‘ [3]

. answer (@ ¥ 75y aad 29 1l
. _________....——--———-ﬁ
-—'—/—
B - - _ﬁ.‘-_-_'-_-—‘
' -
3 ()  Simphty 1__%3;_2
I
m,dwaw-
b) FmdthemﬂuofmnﬂonﬂM"f'dw

e ———

Sugpeswed solutson
‘s : ;"3:4.2_:(:4-1)4-2(1#1)
2 = - x+2
_(x+1)x+2)
- x+2
=x+1
L]
b) Rotanonal order = 2



e BE——— .
4 (a) Given thaa n{A) = 10 and n(B) = 15, find the greatest possible value of
) n(AUB),
(i) alA NB).
{b}
l\' e T TR T el »:—i"‘-‘!""-l
|
Use set notation o Gescnbe the shaded region in the above diagram 18 terms 0f |
c1s P, Qand R
S e N
Sugyested sulution
i4
T ' Answer (a) (1) 2 LR T
Gi)y 10

(b) (PNQUR




_ _v_________,_’_’____,__,——’/-—f"“"
. |
IS Given matA=(_62 ;l)a:ndB=[z —;] . \I]
|
Find (a) 3A - B, \I
® B \
/ & '-‘___________‘__—___—-J
/
Su g;-u:;s};d solution )
B (a) 3A-B-3(62 = (0 ‘;)
_ - —1
(33xx 62 33x>< 21 - i:’ 3)
(5 H-GF) =
3 6 —3+1
(88 ACV)=la 3 )
iy~
= (14 3 )
(b) BZ=BxB
=@ H=G 3
s( 0+ (=1x4) (0 — —1)+ (- 1x3))
(ax0)+(3x4) “x— —1)+((3x%3)
00+_142 —4+9)
Answer (2) ('1'2 "32 12]
» (33 )@

12



(M

(c)

I‘?&jggé{it__.d solution

|6

e ——————— e — SN SR . ‘___H__,__A.._,_.-——r i
Y |
/rite down the largest four-digit number in base eight. i
Convert 111g 10 a number in base two. I
Find the sum of 4445 and 215 giving your answer in base five. !
|
O
- --—4.——-'—-"""""‘"'_""'_ =
t:\} 7777'.
(b) s"‘-Al+u’x1+a“x1=64x1+ax1+1a1
=64+8+1
= Ty
2ln
FY T ®
2[ 18 r 0
2 9 r 0
2] & 7 |
- 2 s 0
p 1] ¢ 0O
0 r |
() 47 44
+ 2 1s
1 0 2 Og
———
/ Answer (a) 7777 (1]
(b) 1001001; i2]
(c) 10205 (1]

\
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B b e
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—

_--_'__...———“"-——_-’_‘ ‘ '
matches 21; 18: 3; 12; 15; 18; 42;

P

' . . iote in 12
A rugby team scored the followpg points 10
18,24, 6, 12, 3. For the 12 matches,

find

(a) the mode,

(b) the mean.

(e} [n the next match, the team scored 55 points.

Wnite down the median score for thel3 raatches.

- .\‘u:'EC.W.C'd -55171:{”0?‘.' ‘

(a) Rearranging the points in ascending order gives
3:3:6;12;15;18;18;18; 21; 24; 42
The mode = 18
343+6+12+12+12+15+18+18%18+21+24+42

(h) The mean = 12
_ 192
12
=16
(<) 3;3:6;12;12:15;18;18:18:21:2:4:42:55

The median = 18

Answer (a) 18 i1
(b) 16 I2
() 18 I

15 Thescaieofamapisl:]OOOO.

(a) Two hills are 4.5 ¢ apart on the map.

Find the actual distapce between the hille, giving your answer in kilometres
(b)  Two towns are 80 apart.

Find the distance between them on the map, gi

o o VIDE YCur answer in centimetres. |
Suggested sal:m'N_______“ |

o i =

IR (%)

LMo (1000 5 100) em



19

iv

&= 100 0U0 cm

1 ¢cm: 10000 cm

4,5 cm = more

= :1—5 x 10 000 cm

by simple proportion

The temperature 7° C at a height of /7 metres above sea

= 45000 m
Rui 1 km = 100 000 cm
less = 45000 cm
45 000
= — x 1 km
100 000
= 0,45 km
(b) 0,1km = lewm
B0km =X
0,1x = 80
x = 800cm //"’
e Answer (a) 0,45 km (2]
(by . 800 em B
-"_—____,,_._-———_“"'-.'__.__ -
____,,______,_____H____._-———-*—’—’—'"—_"_’

level, is given by the
H

formula T=20-—

(2)

150

Calculate the temperature at 4 500 meues.

= Make H the subject of the formuia

(c)

Cyooested spluiion

()

(h

Find the height 2 which the tempe

e ———

rature is 12° C.
i

- —

I
7‘.;20_.!._).'.‘:{5 where H = 4500
'J"--Z(J—-‘-t---g-qt3

150
r =20-30
T =—10°C

H
1 =20—T§ﬁ




_”‘ = 20"/
150

-
H = 150 x (20— 1)
H = 150 X (20-12)

)

= 150x8
= 1 200 [1] ——
—— — 10°C
answer (@ - -1 (2]
m H= 150(20 ,
© 1200 metres )
o /f/_—)
- the .
ce varies inversely 25
20 The number of revolutions, 7. of a wheel over & fixed distan 1|
circumference, C cmm, of the wheel. )
(a) Wntedownan equation involving n, C and a copstant k. ‘
z umber of
(b) 1f a wheel of ci erence 80 cm makes 10 revolutons, find the ™ 1
—evolutions made by a wheel of circumference 200 cm- |
. - . e
Suggested solution
24 (=) n < i = n= fv, where k is a constant.
C C
(b) When C =80, n= 10,
k
10= —
80
10 x 80 = k
k = 80O
i 1
C
When C = 200, n=n
800
Hence, n = —— _
200 S L
Answer (a _k
; "= (1)
b -

126



lntbcdiagramXY is parallel to QR. P¥ =2 om,

Find

(2)

(b)

the length of QK,
area APXY

the ratio
arca

APQR’

L
Suooested soluron

-

Q

VR = 3 cm and X¥ 3 4 &5

efinition of ratio of corresponding sides,

Ili
|

1

2 (1)  OPQR~APXY %YE = EP—R- by d
QR _ S
¥ —_— -
lence, s 2 or QR =10
(b) area of aPXY =(3 S
area of aPPQR 5 25
Answer (a) 10cm |2}
4
b —
(v) T 121
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__ )
- . bability that Tendai will pass 15 ¢ ‘
=< Tendai and Vimbai take a driving test. The p© |

B2

"
and the probability that Vimbei will pass is

ol
X3 |

(a)  State which one of them is more likely tO pass: |
(b)  Calculate the probability that
(1) they both fail,

(i)  only one of them will pass. " —

Suggested solution
: g
. o L= 0D.666666... =06

22 (a) P(Tendai will pass)= 3-06 and P(Wimbai will pass) 3 0

S
Clearly, Vimbai is more likely to pass.

P(Tendaj fail)x P(Vimbai fail)
3 2
(1-3x(1-3)

x

Il

{b) (i) P(Both fail)
ns

won
W

2
18

(1))  P(Only one will pass)=
=( P(Tendai passes and Vimbai fail or Tendai fail and Vimbai passes)

=( P(Tendai passes and Vimbai fail) + (Tendai fail and Vimbai passes)

-(6E)+B06)

= — 4 —
15 15
— ¥
“ 1=
Answer (a) Vimbai is likely to pass
® @ 2
@ 2 :

-t

)~



P T S

ip the diagram PQ-P,aﬁ-qaﬂd RS = r.TrianglaPQT,QTRandT'RS are

cqmlateral‘

EXpress

¢  PS interms of
1. p.qand T, .
2. q only-

(11) pintermsofqandr.

e

I _
Suggested sofulion

23 i {

2 FF=T8= QR (by definidon of equilateral &)
PS = PT + TS
=g+
= 4

(n)

P'-'ll’i—f-'d
psq@=T
e ____‘____—-—"'—____-———"_‘-‘-"//_
Answer (1) 1_T>'§=f,+q+,-.- (1)
2. 24 (2]
gy a-f 12)




o ——
- ‘/' l
..-—‘-;"-./’- |
14 “y ~
y = mitc
A@0:2)
. —/I j
T
° |
B (5;-3) 1
|
\ |
. 3 the points A (0: 2)
m&agamﬂzam&mgaphofy=m+c,wm¢hpmw " |
and B (5: -3). :
(2) Find the valuc of i
@ & _ l;
@ m
(b) Ca]aﬂmemclengd:ofAB,wavingyomminwdfom ‘
Suygested solution
24 () (i) c=2 since ¢ is the y intercept
(i1} m = 2;:‘“ = :5-5- = -1 where m is the gradient
ih) Length AB = |AB| = f(ﬁ_s)u (2= (-3))?
= /=) x (-5 + 2 +3)?
= V25 +25
N
= V25 x 2
recall that Va =
— VIE X3 xb=+axVb
=% ﬁ

Answer @ G 2
(i) -1
i 30



(h) Ve

spoed Vi -
nm/s

Tiume (18 seconds)

a sprinter dunng a0 athlencs

speed-nme graph of

The diagram represents the
raimng Sess1on:

(a) Calculate the disunce the spriner covers dunng the first 10 seconds
g the qme interval gomt=10107" 1218

(b) (niven that the f.cceleration durn
5 w/s . find the value of V

on of the spruater, from (= 1210 the ume tbe spnnies

Calculate the decelerat

'i (€)

| stops TUDMIBE:

\_-..7 R - —-_4,—-_—-_—'__.’-_"-_'—“- -'__H-‘_-—_—-_‘-_-—_-V—-.
Suogested solution
15 (a) Mstance = arca of the rapezivm

:_l.x[a+b)><h

= 12 « (6 + 103 % 10, ADDITION FIRST)

P x16x10
1

#

jgom

i



Change in Velocly

i1

Acceleration = — : .
Change in Time
, = V&IOC“)'
Aceceleration = el | but Acceleration = ¢ m/s and v
=1
5 v=10
e e
12-10
~ v—=10
S —
=
10=v—-10 .
v =20

g velocity = 20 m/s

; y . 20-0 f_ll _ -2
() Peceleration = T W 4 ms
-
Answer (a) 80 m
(b)y 20m/s
(©) —4ms™?




ints P, Q and R lie on +he circumference of a'ircle, centre 0.

The po
PO=5cm,PR=8cmmde'R—80°.

Usiugasmnchofthc injb!'mﬂﬁongivmuisnecessﬂfy,calculﬂm
(a)  theared of triengle PQR,
(b)  the valueof QR?,

(¢)  fnd e releX QOR.
‘| [sin80° = 0.985; c0s80° = 0.1.74; @nd0"™ 5.67) 1
| ing(°-0985%; c8F7 7 ——

uevesied solution

Suggested sQIIICT
26 () Area = , % § % 8sin80°
~ 20 x 0,985
= 19,700
QR =5° % gt —2XBXSX cosB0°, using the Cosine Rule

(b)
_ 95 + 64 — 80(0,174)

= 75,08

reflex QOR = 360° — 2(80
sesn : angie subtended

#) = 200"

(c)
on the circumference is twice that subtended at centre

_.___-—-_____._—-—-—*‘__w——-—,__.—

Using the theo
S

: Answer (a) 19,700
(b) 75,08
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NFITHER MATHEMATICAL TABEES NOR SLIDE RULES NOR
¢ L1 CU'1.ATORS MAY BE USED IN THIS PAPER.

(2) Subtract -2 from 2. -:
- ‘\
(b) [_eaving your answer as a common fraction, find, in its lowest terms, the ‘
§ 2 ' |
value of — + .
153 _ l
& —
\_..-.a_;;‘:-u.\.'cd solution . é
(] 2-—(‘-ZJ=Z+Z=4
2 2 8 3 4 3 4
B Lifeo gl memX==<
(i 1% 3 15 * z 15 1 s

Answer (@) a (1]
(b) ;[

s .4 .
{a) Express 3 3 as a decimal number.

0,83+ 8,368
0.42 ‘

(b) Find the exact value of

r
l
1

I l

Ciowreestod solution

s e ——

() 3 % = l} =3,8
(h) 0,830 %
+ 8,368
9,198

Answer (i) 3,3 (1]
(b) 21,9 (2)




—-

i

,-"“7 . "‘i
(a) Find n such that 0,0075 = 7.5 x 10"

= TR
A@
. \v/ |
B

In the diagram ACE and BCD are straight fhes intersecting @t ¢, Cnven that

CED =90°. calculate ABC

s

e

e —————

:'i;;gy.~.t;;d sotion

0,0075 = 7.5 % 1o"

L) (a)
75x 1073 =75 x 107, comparing powers of 10.
n=-—3
th) ACB = 180" — (90° + 607) = 30°
4BC = 180° - (50° + 30°) = 100"
— e ————
- Answer (a) 1= -3 [1]
(b) 100° |2] o
I—- - o e i ,v_dd-“——#'rﬂ‘___——__—-_—__"__————-_-nr—.—______r—_'#-_—_ﬂ ———
. 4 (n) Write down the square of 4.
(h) Evaluate 125% x V144
- - - e _F."?d—-‘__d—F#————-—'___‘_‘f——_'—.dr—‘—_—-—_F—F—————ﬂ-v—#—— —— i —
.\.'u‘:‘Jxla’\r‘._'ﬂc-)fuliun
4 (a) 42 =4x4=16 =
(b) 1268 x JT44 = (5702 X 12
= $7%5 x 12
=5V 12
= 60
Answer (a) 16 (1] )
(b) 60 (2)

- :




Ty press

s ted sulution

(a) 5 m i cm.

32.5 m/s in ko¥h-

&

{b)
S - s DUl l m
() 3m? =3 xmxm
= 3 X 100(_111)( 100 c™
= 30000 cm*
3,25m
() 3.25m/s = ¢
_ 335, 38 em/h
- 'h
= 11,7 km! ( ) 30 000 cm I[’}l]
Answer (b) 11,7 km/b ]
-
- [
" |
A 12 B
7
|
-
5) 4 l_I C
18 X

In the diagram, ABCD is a quadrilateral in which AB is parallel to DC, AB = 12
¢in. CD = 18 em, BX = 7 cm and BXC = 90°.

(@)

(b)

State the special name ziven 1o the quadrilateral ABCD.

Calculate the arca of the quadrilateral.

TRAPEZIUM
Arca = ;(AB + (D) x BX

1l

- N = K=

x(12cm + 18 cm) x 7em

x (30cm)x7cm

05cm?

Answer (a)  Trapezium



i

| p—
(b) 105 3

_—-——_-_—-—
Q) lif xtaeTx+6
7 o unp e aiialast £ 0y
PR T 236
—— L —
Sugset cd solution —
P 4+7x+6  xP+xt6x+é __x{xfl)+6(x+1)
x? - 36 = e TRy '-__.--——-—-‘*""'""__ (1#6)(;:4‘6)
- YD)
T (x = 6)(x +6)
_xr1)
(x - 6) )
; | aed) (3]

-———-—-—_'_—




nce of a circle and arcs

In the diagram P, Q, R and S are points o the circumfere
(OR and RS are equal. TP is a tangent to the circlg.at p. TPS=

k10

Calculate (a) Qf’R .

70° and RPS =

(b)  PRS,
()  PQR.
L T ———
@) QﬁR = 30-’
(b) Pﬁ'_‘) = TFS = 70°
(c) POR = TPR
= 70" + 3u*

I

100°

(4's subiended by equal chords & arcs)
(4 in allernate segment)
(4 in aliernate segment)




e T volution

Suggested S
(a)

E varies directly as the square of V.

(2)
()

ExpraSEinmmsofVu:daoammm.

Given that E = & when V=2 find m.

e e

ExV®

(b)

E =mV?Z,

p—=—J
when ¥ = 2, E = 3 we gel

3 =mx2¢

3= 4m

' :
i & T
4

wriere M i5 @ constant

,S'u:ugidsteu' sedution

10

(a)

(b)

Evaluaic

PR

(@ 3

16\
) (Ei) '

w

(-3 =1

|
(’16 P
81

i4l



_ @@
(23

h

_ 3x3x3
2x2X2

Il
L

@ |

]
W
@l

Answer

11

g _/

G H J

In the diagram GHJ is a siraigit line. HiK = 90°, JK = 5 em aod HK = 16 cm.
(a)  Find sinGHK,

d) Calculate HJ leaviag your answer in surd form.

Suggested solution

i

(2) Sin GHK = Sin (180° - KAJ) = SinKH J
_ 5
~ 1o
= B
T2
(b) HJ? + JK? = HK?, using Pythagoras theorem
Hj? + 52 = 107
HJ? + 25 = 100
Hj* =75
K] =75
=+25x%x3
=28 x 3




Jx + 3y & ¥
2y=~31+¥8

o3 18
y-*"z'I'f'*i-

(@)

3
y=-—;x-&-9

- 3
Gradient. 1 = -3

= Method |
11
Recall that parallel lines have cqual gradients
3
Using, y =mx +¢, with x=-2,y=3 and m= "3
i€ 3=—-§(-—2)+c = 3=34c = c=0
\ _
y = oW
= 3x+2y=10
Method 2
.
Using, 1;--? = m, with o) = (-2 3) and M= 72
-4
- y=3 __3 =
1.e T 3
rodn -2
x+2 z

e
/// Answer (a) -2 or — 1" (11 ‘
3x+2y =10 (2}

P

u A

Su-» pested wlutwn

S ————

14 h(3)+k( 1) (4)
3y ()= )
3h+2k) (14)

144




« :5!\/’?
= 5vV3

1
Answer  (a) 2 _
(b) 5V3 12}

5 5 3
12 Given that M = and N =
3 x 3

find (a) the determinant of M in terms of x,
(b) the modulus of the vector N,

(c) the value of x given that det M - [Nk

‘ Supooested solufion
12 (a) Det(M)=5x—5x3 = 5x—15
(b) IN| =32 +42
=9 + 16
= J25
=5
(c) detM = |N]|
Sx—1i85= S5, divi® .. )3ssthe equation.
r=3=1
x =4
- Answer (a) detM= 5x-15 [1]
(b) IN| = 5 [1]
(@ xX= 4 14)

[ 13 (a) Write down the gradient of the line whose equation is x + 2y = 18. [

| () Find the equation of the straight line which is parallel to the line |
3x + 2y = 18and passe:: through ( -2; 3).

Suggested solution S

FE




Method | {Subsiilution detiiod)
3h 452k = 14 ___

Sh "'!\‘. = C‘., or -

Froem i':'i;;

Substitting into (D) gives,

14

hi

3k + 2(Sk — 6)
3h+ 10h— 12
13h = 14+ 12

14

i

153h = 20

i 2
5(2) + 2k = 19

from (

6+ 2k ="




15 Given that log,, 3 = 0,477 l=nd log,,5 = 0,6991, find

! @  log,l>,

3
(b) log,, 30.
3 Suu":;u:s:r-ed solutio;r—- -
15 (a) 10g10 15 = 10810 : but  log (%) = logA—logB
E = [Oglu 5 — 10810 3 '
= 0,6991 — 0,4771
=0,222
(h) l0g:0 30 = log;p(3 x 10) recalling that log AB = log A + logB

= 1Og10 3+ loglu 10

= 04771+1 - Since log,p 10 =1
= 1,4771
Answer (a) 0,222
(b) 1,4771

146
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l
21 A trader bought a tonne of goods worth $2 500. l
2
{2) Calculate the cost price per kilogram. |
|
(b)  If the goods were later sold at $2.10 per kilogram. Calculate the |
percentage loss. :
|
(¢) Find the value of n* -4n Lfn=3 L
! i
| M_aw;rﬂh—J
2500
21 (a) Cost/kg = To00
= $2,50
(b) Amount at $2,10/kg = $2,10 x 100
= $2100
Percentage loss = s_::_s_o;c;;s:oi_z_@ x 100?&
-
=X 100%
= 16%
() nt —4n = 3* — 4(3) given that 1t =3
=3x3X Ix3— 12
=81-12
= 6Y S
— Answer (3) 52,50 (1)
(b) 16% 2]
(©) 69 2]
e —



22

(yiven that

(a)

{b)

and

[n the Venn diagram in +he working Space, fill in

subset.

R

&-{z:ls’}s 15, xis an intcgcr},
A = {.x .xisa mulu'plcoffs}.
B - {x - x is a perfect square}

C= {x - x is a multiple of 2}.
the members of each

= B

grgeﬂed solution
A

(4)

ib)

Write down the relationship between s&1s

A and C 1n set potation.

(i)

(i) Find n{ANBNC).

E=(1;2;3i 4 S;...; 15), A= {4; 8; 12}

B={1; 4 9] and c={2;4 6 8 10; 12; 14}
g

—

h

(i)

nANBNC) =1

45

b




T

‘ o ) ppa—
/___,_,_.—""_.""‘ - - —— g_ I3] T
Answer (a) Venn diagram (1]
(b) () AEC ,
I D nanBNCI=-
— B !
l % - s ’ . " H bﬂd 2 I
3 A teacher gave ball-point pens as przes to pupils who passed his test- e |
| boxes of pens. Box A had 6 blue, 4 green and 3 red pens while Box B had 6 blue |
! and 4 green pens. Ben was asked to pick « pen from Box A and Laiza from Box |
! B. [
| Find the probability that . ' 1
. I
(3) Ben picked 2 blue pewn. i
(b) both Ben and Laiza picked blue p2ns. :
|
. (c) both Ben and Laiza picked pens of the same colour: !
o e ——— s _,_______,____-—f—--——'---wI
Suuzested spfution
25 (a) P(Ben pick plue) = -75;
(b) P(Ben picked blue & Laiza picked blue) = P(Ben picked bl:ic ) % p(Laiza pickcd bluc )
= .P—- x .E— e
~ 13 10
.1
130
oo
T 65
() p(Both Ben & Laiza picked pers of L1e samé colours)
=P(Ben picked blue & Laiza picked blue) + P(Ben picked green & Laiza picked green)
& & 4 4
=5t R
= 22
TS
-
T s
.___,__-——_/‘__——-'_-___ e ——— p— —
Answer (a) -l% 1]
18
(b) yr (2)
(c)




S {gc'sr‘e:;! solution

——— e

(a)  1f 215 an integer, calculate the greatest possible value of n which satisfies

the inequality 3n - 25 < 2.

(b)
A
J128
X ‘
ey
B x C

In the diagram AB = BC = x c;n. AC = 1128 ¢m and AiBC = 90°.
(1) Form an equation in x.

(i) Find the value of x.

>4 (a) 3n— 25 <2
In< 2425
3n < 27
n<9
n=2§8
® ) x? +x2 = (/128)2, by Pythagoras theorem
2x% = 128
x? =64
2 - 64 =0
(ii) x? 64 =0
. 8:;;—;; )==00 difference of two squares
Either ¥I~8= or x+8:=0
e x = -8 or x=§ butx > 0
Hence x=8
e




o Answer (@) na B ;"1!!
b M - 64=0 “!
(i) x=8 '
// S
- ‘ _7‘____ﬁ__‘_’__4____.______4____-___._— PO e — i
25 A class of 40 pupils from d: fferent families were asked how many pets thcy
kept The results are shown in the table.
aamber of pets per famify | (3 1% i
pumber of families ; 7
(3) (i Siaic the mode,
(11} Calculate the mean number of pets per famnily.
() If the resulis in the table were shown on a pi€ chart, calculate the angie
representng the number of pupt!s who kegl TWo pets.
(¢y  Expressthe number of pupils who kept three pets as 2 percentage of the
class.
I _r_._,__r___._—_____._-——-_.__-——-_.—-__’_"_,__,-/g
5::,-,%51‘5:1’;0[1‘!50"
25 (a) (i) 3
(ii) Mean = 1x3r2x7+::17+4x:3
oy
~ 40
=3
ih} Angle =$ % 360 = 63°
(<) Percentage = —i—:‘ % 100% = 42,5%
_4_______________________._______________._—-—
Answer (a) ()] 3 (1}
Gp 3 13
(b) 63° 121

(c) 42, 5% 131
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S NOK

:u' VUMK R MA THEMATICAL TABIES NOR SLIDE RrUL
MCULA TORS MAY BE USED IN THIS PAPER.

[ Loxprens 154 D6
L) correct W
() one decimal place, |
(1) ane slgnificant figure, .
(b i spandard form |
. iz BTCEE 1 r___rr_‘._Pﬁ________-,_._-—,._———-—-———-———"'
sl wipfpdbinet -
(1) (1 14950 (1 decimal place)
(i Hn (1 significant figure)
i) 0 20496 X 104 on standard form)
Answer ‘a) (1) 755.0
(1) HO0 3
(b) 754,96 =7 5496 x 10
_____#___r__‘_"_______‘______________._--——-—--



I s

——————T

e
i

K
Iy the diagram, triangle JKL is right angied at K
(2) Measure and write down %
® the length of KL correct to the nearest ceptimetre.

(ii) the size of angle KJL comect 10 the nearest degree-

(b) Write down the special name given to the side JL.
e e e ——
Suggested solution
— —4—"_—-————-"—‘.—————“"—‘..._——-——‘—"-...‘-————'-"’""" e T e ——
Answer (a) {1}
®) () i1
(ii) Hypotenuse 2]

—_

e ——

PR

I
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oa

‘s B
» T -—4- |
o+
2
i
—1 -4 - 0 4 3 +‘t

The points P and Q are shown on the grid.

(x) (1) Write down the coordinates of P.

(i) Write "@ as a column vector.

ceco 5 e
(b) Given QM = (_3),draw OM on the grid.

Suggested solution

§ () (1) P(x; y) = (5; —-2)
(ii) PG =0Q - 0P
=)~ (2)
=
- (4 - (-2))
~7
= (4 + 2)
= (%)
R Answer (a) (i) (5:-2. (1]
(7)) i
(b) On diagram 1]

160




- T — T

' %
4 Simplify
3 I
= Y=~ Ix—
(%) 4 T
®)  Ax-3x(2x- s).
o p——— . = ”’/,—— ------
.j{i;’gf.\fdd solution =
33_gxi=i8-1
g .
B =
= 3
= =
(b) 4x* - )l‘{;{wa}: 4x2 - 6x* i5x

\

_—

Write down the supplemedt of 35°. l

5 (a)

‘ 1
| (v) . :
l

125°
P ]\ |
i
N |
\1* |
Q ]
|
;I f
diagram it Ofw'oTanststdQ_ l
e bear smmﬂmp;ﬁ?;smedth‘3‘ﬁglmmﬁn80fP from Q. J

359 = 145°

h Su g—gnged solution f
5 (a) The supplement © 3
16!

5o = 180° —



(b) The bearing of P rom Q = 18U° + 120 — suo

Answer (a) 145° [-;1]
(b) 305° 2]

7 .
6 Make y the subject of the formula x =Jcy ~d.

e

Sugvested solution

.- 1
6 x = Jey—d but Vx = x3

x = (cy — d)%
x? = (cy — d)i*2, squaring both sides of the equation
x? = (cy — d)?
- =
x cy—d %
x?+d=cy. rearranging
cy=x*+d dividing both sides by c,
! 2
y = ={x* +d)
c
S . :
Answer y = ?(12 4% d)

Solve the simultaneous equations

4Ax+9y = 33,
Zx =3y -~ -6,

Sugzested solution

S

L i

lising the Elimination method, we have,
4x + 9y = 33 8»: 1

2x — 3y = -6 > 3
4x + 9y = 33 (3
6x—9y = —18 (4)
(+(3): 10x = 15
2y =3

162




__

3
X ilf‘vs
; 3
Using @- 2 (-2—) —_— 3)} w -6
3—-3y=-—6
34+ 6= 3){
3y=9
y=3
Ansvier y=3
3
e *=3 —
—_— = i - ""‘"_1_
|
| 8 Jojo works in the afternoons only for 5 days a week. Hcs(zrtswarkall.ls pm and
, finishes at 7.45 pm. ©
(2) Express 7.45 pm as tune in the 24 - hour gotation. ;
. = i |
(o) Ifhcispaid3] 0 pe:: hour, cal mw@w’—‘f/—’——j
Swggested solution
8 (a) 19 45
(i1} 7.45 pm— 115 pm = & hrs 30 mins
Weekly wage = 63 x $1.20 x Sdays = §1x1.20%5
=$39
Answer (a) 19 45
(b) $39
| 9 Factorise completely
| (@) 7pa-144
@ & -7=+10 a
e ——— I
Suggested solution
9 {a) 7pq — 149 = 7P ~ 2q)
. = 7q(p —2)
(b) xz—7x+lﬂzx’—2x—5x+10
163



—=

Sugvested solution

= x(x—2)-5(x—2)
= (x —2)(x—5)

Answer (2) 7q(p —2)
(b) (x = 2)(x = S)

. I

10 (a)  Solve the mequality 4 -5x <19.

(b) Represent your solution 1o (a) on a cartesian pisne.

Al (a) 4-5x<19
-5x<19—-4
-5x <15 [

=& 15
=%

-3 =5

x> =3

Answer (a)

(b)

x> =3

164



i ) 12
B

Y

C

lnmcdiagrzrn.AB*|2cm,AC=9cmandBC-7cm.

Using as much of the information given below as is necessary

(a) express the ratio AC:AB in its simplest form,

() find the arca of triangle ABC.

T

[s'm A =0.58:cos A =08 und =07 1]

/_

{ ggzu;resred solution
no @ AC:AB=9:12=3:4

(b)  Area=sabSinA
:%xl)anlecme.SS

= 36 x 0.58 cm?
= 20.88 cm?

Answelrr (a) AC: AB=3:4
(b) 20.88 cm*




In the diagram, the line through A is paraliz] to the line y =12 -4x and the distance

=

AB = 5 units.
(a) Write down the x-coordinate of B.
- (b)  Find the equation of tiic line through 2. parallel o the line y =12 4x. _
Siooested solution ’
12 (a) When y = 0, 12—4x =0
4x = 12
x =23
(h) y=—4x +c but x=—2 y=20
0=—-4x(-2)+c
0=8+r¢
c==—8
y = —4x — 8
Answer (2) =3 T
(b) y=—4x—8 -

13 If 120, = 13, +10,, find the valuc of n.

Suvoesied solution

120, = 13, + 10, =

13

120, = (13,) + (10,,)
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—

Vo3 xnY)+ (1
:.h:\31+01-11|=(1’_.:£_i n .
- . + (n+ Q)
9+6+0=(Mn+3Ix+n"

15__,3&?_!1

Zn = 12 R

mn =0 / ______.._,,————"'

———— Answer

g

_.—-—-——"’_7_'_\-.

I (4
Find the cxact value ol Lg,l '

e ———— L XS
- =

bul 2 2

g
T Answer  (3) 18 (2)



he e = - S
S maan bocomes 51 '

- und the value of x

MO -x+0
= . J )
= 51
ST o x
b & P X "
= N
552 +x=51x%x1il

1%

Answer x=9

u

Q T R

£ t

n the diagram, PQ=8cm, QR =12cnapnd PR = 10 cm.

I

Express cos P as 2 common fraction.
_'_.l'-'\!‘:'ii\(:l?l?a}}!
> - 3
Fa e i . s » .
Cos P = 9 P . by definition of the Cosine rule

2rg
§ +10°-12° _ 164144
2x8x10 160

s o8



z = 5 -2
wd D= [_7 ), express as 8 single matX

17 Given that C=
0 \

(a) C - 21,
w 9
B I 1 f—"*--'-'F-—-—————“____.._n—-_.____,___‘_q___,m_,,___ B -
S gYe x‘_.;:__.wluf:o.-z
| 1a) C"?,D.—_( #4]_3(3 -4
0 4 -7 1 J
= (¢ -3\ 1w 4
kU 4 )- (_.1:, .._2)
- (’“EJ -7 1
14 4+2/
_ -8 =7
T\ 14 5)
pz=DxD
g 2 5 =£
. (-—7 1 )(,7 14}
(5% 5+ (—2)* (=7) 5% (-2) + (-2) * 1)
- ((4’) % &4 1T =T R(=8* 1x 1/
B (25 L14 —10-2)
=("qg-7 14+1 J
L —-1Z
B - (~42 15 )
. -8 =7
Answer (a) 14 6 ) |2

(b)



oy "-'Jr.sizam‘.anmhthnAﬁﬂ-o.AUB-&-"‘,A/'—'”,’*‘B):Zﬁ

 log 3 = 0477 af log 5 = 0.699, find log 45

|

—_—
np4S =logdx3I xS
= -
=lopgld ~log3 =logs
= 2iog3 +logs
=2x0477 + 0.699
= 0254 =~ 0 699
= 1653
J ¢ (e ¥enn diagram below, we get,
o — e —
// 13, .
- L]
J
\I_/
fANBl=zrzand (A UB)=3D
IS—r+x+25—x=30
4C — x = 30
x =10
Hence n(An B) = i0

Answer (a) 1.653 [2]
b) 19 2]
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e e —— T T

ale of 2cm W § m in the form |- n, where 1 is & whole nusmber

st nole

)
e coius of a sirste, 7 500 is given as 11 om corr==t & the omes
7 o ..:’:’:-_
el
W ‘he limits beewesn which r 1iss, '
(i inc teast possibie circumierence of tne circie In weymas of -

P -‘.._'.J .\-.;u_‘.hr.
e sl
= 2eni i S00¢m =i 250

ey T n

in
(4 1 "-‘:;l"c|1""
(i) Loasi pessible circumferance * v
T oo
=2 xaxr 1=
= 2% 10.57
a2 AT
= _.__._____,______—-//—
__,___.____,._——..‘-—.-r_____,_,_.-———"‘""‘-'
answer (U 1:280 it
) ) 1055° citd U
21 cm 12 o

Sy




8]

&
-

In this gquestion use ruler and compasses3 omly.

e
Vemeranes 3

|eaing your construction lnes and arcs, Construct -

-
(i) :he perpendicular bisector of AB,
{i1) the locus of 2l points inside the quadriiateral ABCD which ais

> om from D.

b) Chads the region inside the quadsiiateral ABCD which is nearer A
than 8 and more than 5 cm Fom D.

1 P xpress ©in serms of £ and a consiant k.

f Firg '
(4 e value of k when F =60 and = A,
431 ‘he value of Fwhend = 6.

{sardacteidte



| _

» -
.8
(a) L P
{b) (1) When F = 60 and d=3
» K
60 = bo, 11
3°
k = 60 x 3¢ =
= 540
540
Whend = &, F=r
540
F= = =
6-
F =13
,._f_.—____________.————’-—"______———
Answer
-___,—-—-_"-__-

where &k 138

k= 60x9

is the formul

~.;.nn§lnni

a connecting - and @



oShe circle at B.EBC = 52°.

ABCDEF is a circle centre O. TBM is a tangent
~BM = 20° and AB is parallel 10 ED.

Find
(a)  EFC.
(b)  BEC.
(e) ABE.
(@) CED.

sipvseared solution _ L. L

id) FiC = 520
(% subtended b
5 Yy same chord L
(#inanalte
: = mate &
(c)  ABE =380 segment)
(complem

e e

e (d) CDE =38% — 200 = i nt of 527

Answer (Z &EIES)
@ ERc=g30
. Ec)) BEC = 20 L]
T i d ABE = 3g0 |11
w (1]

——- (2)




(3) write down the Wtﬂlnﬂncoftbcreguhlpolygm whichhﬂslhﬂ” lies ©f

24
symmetry-

(b)
A
P

140"

/ "\
D \
» R

AB. BC and CD a© sides of a regular 1 ).sided polygor-
B, BC and CR are sides Of ? 2 regular n-sided polygon and anzle PBC = 140°.

Find
(1) the valué of n,

@)  the size of angle DCR-

_____.-—-__.-—r__,___,—--——_‘__,___-——-'— e —

- ——

,‘Iu,w & \ch wiulmr

24 (a) Lqu;laterat mar ytle
(h) (i) Exterior 'S of a regular polygon add up 10 360
4 of a polygon pBC and BCR 15 180° — 140° = 40°

360"

——— =

Number of sides, = g0
e

(i) Method 1
pCR = 360° — (140° F 150° = 70°

Method 2

Polygon ABCD= —-—-— =130° and Polygon PBCE = E;“: = 40°

- DCR =300 +40°= 70°



I —
Answer (@) !'.qullnlu-mllflﬂ"ll"-' ll:ll
(M ne9 2
oy 19 L

——— e ————————

25 s given that f(x) = xT v 3x+2.
(a) Find

@ S,
the values of x for which Six) 0.

()

Given also that the line of symmetry of the graph of |

(b)
l-%-. find the coordinates of the rurning poto of

flx)=x"+3x 4218 x ==

this graph.
— QRS e — —

s ————

\'_n_an'c'sh:d x"i'—'h(-”-.. -
15 (@) () f(x)-'-'r’+3x+2. f(O)-Oz 4+ 3(0) 4 2m 2

(i f(x) =0
x*+3x4+2=0
*+x+2x+2=0

x(x + N4+2(x4+1)=0
(x+1)(x+2)=0

Either x4 1=0 or x+2=0
x=-1] or X m =2
(b) [(x)=x’+3x+2 but x--li- er Xxm ==
} 3!
(=2 (-9 +3(-3)+
-.2..?.1.2
a4 2
9« 104 8
i
“—-l
4
Answer (a) (i) [(0)= 2 (1]
() x= -1 or x= ~2 (2]
5. 7
(b) (-2 -7) (2]
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.‘L',L 5] 16 1 I
[
] |
- = ]

tJ &
| W—

A car decelerates from 18 m/satZ m/s® for € seconds. [t hen
elocity for 10 ceconds before it gecelerates at /s untl it oM o rest in 8

[urther 8 seconds-

Dyaw the elocity -6m€ graph for

ravels at constant yelocity

(b) Caleulate the distance the &
(<) find the valuc of A- |
W B -
i*iuﬂ;@;._y{ colution
: Vv zlocity - Velocity
16 () Acceleration - e BES e —
Time 6 ,
velocity = 9 x 6 m/s= 12 m/s
(h) Distance = speed X ime = 6 % 10
=60m L
he=s = 6 o2
o 2] 4

(b) 60m
3

(c) %



- -
-~ - —4_
—_—
- —
) N

—_— L = -
A !
- ] B
. - ~
—— % -
A )
fa) Triangie A is mapped onto Tiangie B by a reflecsion.

Write down the eguation of the line of refiection.

(b T nangie B 1s mapped onio triangle C by an anticlockwise rotation through
9

Wriic aown the coordinzies of the centre of rotEdon.
ic) Describe fully the single rznsformation which maps
(i inangie C onto wiangie D,

(ii) mangle POR onto tniangle .

Leseraeesiood] serliatitern -

¥= -
£
¥, - 2 )
() Sirech, scale factor —1 - and y-axis invariant,
&
. 1
1y tnlargement, scale factor - and centre (3, 2)
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: [
) i
31

answer (a)
(v) (1 —=

(c) (i) Stretch, scale factor—1 lz and y —axis invariant

_ 1 apd centre (33 2) 131

(ii) Enlargement, scale factor — 3

o
i

-




1
|
i
|
|
|

. L(- ; .

Suggestied solution
(a) 20 minutes - 1% howrs = 20 minutes - 80 minutes = 1: 4
(b) Method ! Method 2
Tl for the ratios = 346=28 3:$480000 for B’s share

£, = 4800000 o X — 5% x 4800000 5:%x for A's share
. 4= $12600000 3x§x=5x$4800000
50. Avs sharc = 2 % $12 800 000 Sx = EEA?M

§x = 38000 000

| 00 000
. A'sshare = 3 8 000 000

= $8 000 000

Answer: (8) 1.4 Mm

I8t



s (b)

>
S = N

R

e

P } ) \
T

PEQ - 85°, SRQ — 60" and SQT is

[n the diagram, PQRS is a parallelogram.
4 straight line. Find

(=) POR.
(b) RrRSQ,
(c) ROT

60

e ——

$ 8000000 [2)
ety

Sugoested solution

From the diagram, RQS = PSQ (Z-angle of the parallelogram) -

eing AQRS. RSQ = 180° — (B5 + 60) = :5‘.
And so, PQS = 35°
() POR = 35° + 85° = 120°
(h) RSO = 35°
() ROT = 180° — RQS
= 180° — 85°
= 95"

. ROS = 85".

(Z-angle of the parallelogram)..

(Angle on a straight line)

Answer: (a) PQR = 120° (1)
(0)  RSQ =3s° [
(c) RQT = 95° (1]
|
4 The bearing of village P from village Q is 10¢°. Find

{a) the three figure bearing of Q from P,
(b)  the compass bearing of Q from P.

>




Three figure bearing of Q from P

P

= 360" = (186t -~ 108%)

= 360°-71°
. s ) = 289°
{b) Lonpass bearing of Q frem P = N71'W
Answer: (a) 289°
&  NTIW
5 ia) Soive x - 353z +10.

{b)
x-3=3x+10.

Given that x is an integer, write down the least value of x for which

Sugpested solution

ta) Method ]

y—3<3x+10

-3 =3x~-x-+10

Method 2

x—3<3x+ 10

x—-3x—-3=<10

—-13 £ 2x —-2x <13
-2X B
2x 2 -~13 -2 - _2'
) there is a change of sign when dividing by =2
X = 7 .—61
¥ = —62 & 2
Answer: (a) Xz —6-;- (2}
(b) x=-6

1




4 - ——2mg.
|

L (VARG MW WD aunpet Wi uie Ju:n:u.ui X
_.___3___.___——~.T__,_. L acmmn——— .
T mu
_my _Ssm
T == smg
2 : -
- iply th sides gIves
= multiplying by K bO
r 4+ 65mg@ = g -

‘

mu
h’x(T+Smg)=K‘xT

- . =
K(T + smg) = mu?, rearranging the equution W& B¢
ol = K(T +5mg): diviciing by m we have
taking squarc roots on both sides

u
- - _—_-—_-—-—_—_—-—___.—.____-_’______ S-S
Answer we= t _E(T + Smg) [)J
) - ___d_____——-———-——————”—-—'_"—”—'_'_'_’—_——___.—-‘—-
o P — e ——— )
1 Expmss53+3x5+4a.1anumberin '
(=) base 3.
(b) basc §
- |
e i i
sugpesied soludion
J1--‘f:}'_'-\-i-}5+4=44,n
14 A (b) 8 | 44
E: 5 R4 8 5 R 4
3 | R3 0 R 3
z [ U R 1 - -
Answer: (a) 134¢ 1]
(b) 544 (2]

{84




A i, 4l ¥
¥
|
LU A lwaw ol wol for avery d Kilometrms Lrave Hedd l.
tave e v of varahion batweon | and o |
|
|
vel thal the Cal uaes % fitres Wb vovel &0 ki lomatras, i the m||1,mu|\ \
A..\u.-wl\l' lr\.‘.‘ |
\
where k (8 &< anutunt ol puqmnum.u-.,
sinco ! ¢ and d a0
|}
V3
e
(1]
'} L ulioh
Arrswel () Piroedt ?.u\ i
d
(v I T
|
| yl Al |
|
» - ‘
) £ LM |
|
a\ lI
1 e — -
0 :
ld ‘ l 4.5
¥ 3.'r|'=' wx 2m*® = 3 KM
T Tkl % m’
= K S oo -z M m
.
o < m > X ITl
o xlt\'
= 6 X%
. .
» 1
o 50
)
< thh
-\
~
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State the order of rotalio

Z has XY ©

Given that the triangle XYfZ_.xhzn‘s
the two possidle lengths O

(h‘ The tr‘llﬂllc )(Y

i . et

< ——

Suggesied seluon

n’]ﬂ’mmcwora
Scrnmd‘fz'scm'

vTite AOWD
only one hnc of symmerry, "

_.---"-"_-'—-_‘ T
e e

Scm
\ A

~
Y

Answer: (a) 2

[ 1!
(b) Semor6Gem  [2]

{

ERESIC Joluiton
min possible Width 7. 1cm = 7,05¢m ard

mn possibie Lengih 10,Zem = 10,15e¢m

min possible perimeter = 2(min possible Length +

]

2(7,05 ¢m + 10,15 com)
=2x17.20¢cm

= 34.40 cm

min possible Width)

s i e i



o)

s |

Wik

using (x*)

m———

\
b o x®P



L

Voot diageans AIBCD and PACO nare iAtemecing virele NDEOQ und AP

vy straghe hovs

T Given ihut ADC « 95° caleulate
) ABC,
o C

(b)  Given also that DAB = . find en expression for BPQ in terms of

L)
-

1
&
n

1B — 95*

it

8se
P0OC = 85°
EFO = BCD

180° - x°

I}

(opoosite exterior angles)

(opposite exterior angles)

(opaosite exterior angles)

Answer—a){i) 85° )
(1) 85° !

(b) BPQ = 180° - x° (!}

i88
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nswer
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. P e
"1 \ft__._f‘_l‘:y!_y“f_ﬂ)f'

|
5] Api— -~ -

) //
- _.--_,/

vy aivef Sealteeign
IR S KLU Y

g g X + 2loggy =1 . B4
using Alog;oB = 108120

.{3.| I + ]01 y: = 1.
hio B1u A +l033 —- ngAB

since 108
logyoxy* = 1.

xy* =10

6 3 r
15 lnsgivcnth.llp-{_a]. q-(s and T - .

(a) Express p - 3q as 2 column vector.

48

(b)  Given that p + q = 3r, find the value of m and the valuc of n.

p-3q=(5%)-33) (b) p+q=3r

= (%) - (%) () +G) =3()
= (i (535 =3(7)
= (%) (3 =3(7)
3(3) =3(7)

)=

o~

—
————

Answer: (3) (_—233. ]
(b) m'—=3a.ndn=._1 [2]

190



m 4eceleration - N )
(i) Consiant valociy

~i for

%
— Arca of the rapezium OABC.

o] slance

;;u.y +0C)xV

W

=:'\5#203840

= 28 x 20
= 650
= e ——_‘——-’—-—-"‘—d—
Answer: (a)(i) Uniform gcceleration (l
(iiy Constanl velocity (1
(o) 650 metres (2]
o ——————— e
_ L |
18 . iollowing entnes show the number of biycies soldper day in mne days. l
) I
G, 19- '.'.’..9.‘.«5.10.!5. 10; 12 \
i
|
|
4 the mode i
(t ne median {
the neyt entry |f the new mean On the tenth day is 12 i
I e .,_.--_.._.—___.__——____»’
Aala 1 Ascending ordér we gel
10:10:12; 12 14; 15
11() .
tedian = 10
v b the next eniry -
h+ 9+ 10+ 10+10+x2+12+ 14+ 15 +% _ .o
10
o+ a
e = 1-2
o+ x = 120 N
192




vuggested solution

16 (2) Conven

3
() the fracuon 3 10 a perceniage.

| (ii) 9% to a decimal fracuon.

(b} Simplifv the expression V3 +/12.

(@ () 2 X 100% = 0.375 x 100% = 37,5%
(i) 9% ='1—:-6 = 0,09
(h) V3+Vi2=V3I+VTx3
=\/“+\/-'_txv[§. since Vab = va x Vb
=3 + 2v3, but V3 is a common factor
= (1+ 2)V3, <Ly factorising NE

= 3v3

Answer: (a) (i) 37.5%
(i) 0.09
(b) 3V3

veluchiy (vs) S0F - = = = - - o2

[e]

7 \C

0 == Lime (%)

i~~~
S -

0
in the diagram. O, A, B and C are four points an the velocity-time uraph

ol an obyect.

() Describe the motion of the ubjeet as illustrated on the seetion o 11

grapn
(iy O A,
(i Ao B

(b) Calewiate 1he distance covered by the object during the 20 seconds

i
1]
{2]




20 (2) e

(i) Nam 1
¢ the miangle that is congruent to nangle ABC
(i) State the case for congruency in (a){i) |
i
(b) The sad 1 .
1,{3313??{& mangie X arc 9 cm, 7 mm and 6
glc Y, which is similar 10 triangle X, m}] e shonesmes
153 e,

Wite down th %
¢ atio, mcaof X :area of Y. |

prgested Salulion

(i) Triangle BAL

(11) Side Angle Side (SAS)

I\

Tem Sem

(b}

o6em 3jcm
Rato of lengths = 6:3 and Ratio of areas = 22 1%
= 2; 1 =4:1
Area of X: area of v =41
—_— I 7_______‘“______._____-___,__._—-'—-‘——.—.——»._———- - i

answer: (a) (1) BAD R

(i) Side Angle Side I

(b) 4:1 (21

/._..____._._.._.______,_____..-——-_

194
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L]

1&0—98‘

Answer: (a) 10
(by 10
(c) 22

19 (a)  Expand and simplify (3x +2y){2x —‘y).
M) Factorise complstely 201 - 5y°

Sugeesied solution
(a) @Bx+2y)2x-y) =3xQRx—y) + 2y(2x —y) =
= 6x* - 3xy + 4xy — 2y*¢

= 6x% + xy - 2y?

{b) 20x% — S5y* = 5(4x% - y?)
= 5(22x2 — y?) but a"b" = (ab)"
=5[(2x)* —y?) using a’ — b? =

=52x—y)2x+y)

(a = b)(ua + b)

Answer: (a) 6xt + xy — 2y¢

(b)  5(2x-¥)(2x +y)

ju’



=T ——

n
wh |
: - 7 94k

177
= 45 cants

¥ = 15% % 9965

1

15
‘{FE*Q‘)GS

%1 494.75

i

7 =9965 + 149475

= $11 459.75

Answer: (2) 45cents
(b) $1494.75
(¢) $11 459.75
[ 5}

= -
e
i 24 .

‘.’g

!
| 8.0 am
‘.. B
' A

In the dagram. AB and CB &€ {tersecting smght hoes.

on the diagram
Use raler apd compasses only 1© constuct

I (a) )] the pﬂ-pcndicuhr pisector of BC.

-

Suggested Solution 21
(2) (i) on the diagram (2]
(1) on the diagram (

(h) on the diagram (1)



]

24 (a)
()  Given that f(:
(i) A3
() thev

e
I

-
{ Solution

by AN red

verting Iractions gives

(1) f(x) = x* +x,

(n) fx)=0 =

cither “ x =0 or

o i
Solve the equauod " 2

r)-.t'+1lﬁnd

alues of x for which f

Iz+x=0’

—-g.

(1)90.

I

-

f(3) =343
f(3)=9+3,
< f(3) =12

‘factorising x gives

x(x+1)=0

x+1=0

x = =]

Answer: (a) x=4 [1)
(®) (i) 12 0]

(ll) xr=0 or x =—1 [?]

——




% 0.00274x3460

P =
(9.88+23.8)"
= -2t -y correct 1o ON€ 51gr||r'1canl frlzurs
£10.0 + 20.0)°
0.003 % 3 _ ©0.009
(n) 30.0 + 20.0)? (30)?
0009
900
g
= e
000000
1
- —
100000
= 0.00001
answer:  (2) 0.0 + 20.0) a
/_______,_—- .
/ﬂ/ﬁﬁ_, —
impiify (ﬁxb}j
3 (=) S
Swssesied sation
1 X
oy 6Y3 3x (x°)
fa) (Z /X ) 27 ( )
- (3% ¥ x0%3
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Ay g
= 2A
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32"‘5' = 2’"
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e
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by = 4a
since (ﬂ )
.I.-v.f% == Zp?- < nfba:«,l’“’c sc.t
equaring pav
AD
“» 2 res &
.,..—-—""“'"'_(a) 31.2
e =
o (v P
S
e S
____...—_.-..——---——-—'—— -_'-—_‘_‘-‘-__.____
T - |
___...._——-—-'-—"-"—'-—‘-‘—'"'_'_H_'_*n - I
. vatiaie 325 x10° x 107 giving the ansWET |
{2} in standard form, |
|
(b) as a decimal fraction, i
(r} as » common fraction in ils lowest terms. I
’ "»
£ = 'M‘Ma.-xuw-.u"wkm“ﬂwan—_—- a
e it S i
_.;\..:L_‘_L" seluetion
() 426 x 10" x 1078 = 3.25x10*"°
= 325 x107% (in standard form)
i 325 % It x 107t = 328 % 107 using the previous result,
I 1
in®
_ 3.25
- 100
= ) i )
S (as a decimal fraction)
i) 325x10* % 107% = 0.032% ; .
j using the previous result,
- 8
100C0
13 -
- (As - S
400 (A5 3 common fraction in lowest terms)
sl it o
An!l“er: et i
(@) 3.25 x 10~2
Y 00825
() 13
o R 400
-‘-'—"““.\..___‘___
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State the purber of hines of symmetry of 20 W—h{;ﬂ//p

- Sﬁ | (#)
() Factorise completely 3 2121

5@_L;;;n;~f ed 501 ﬁ"j_’ e e __-—-"f“——"”"' =

3, (a) 3

(b) 3% —12x = 3% (x2 — 4)
= 3:x(*-29. put (a2 — 07 = (o —b)@a+?

e ———

Answer: (a) 3 1l

5 Solve the simultaneous equations

x — 63 =4
Qx + 3y = i
= ,,_J__,,._,f”d_,_#-f-—-____dﬂ———//_{_g_——ﬂ
.\ugm»s-ffd colution
6 x — 6Y = =4 __——— @
9x+3y = —17 ,’f_,_,———"—J@

psTHULon Meth
substituting 1010 (2) gives.

x = 6y — 4
9(6Y — 4) + 3y = s removing prackets w¢ gel.
S4y — 36 + v = = collecting like terms means.
i 54}’ + 3); = 36 - 17
|
i s7y = 14
1
y = 3
x = 6y = —4 but V=
207

Using Q:)



e —— e

1
Answer: y = 3
= =2 13)
e _

A and B arc sets. Write the following sets in their simplest form.
(a ANAS

M  AUA’

(<) (ANB)U(ANBY

dgested solution

A and B are sets S0,

(a} Ana = g
(b) AVA = ¢
(c) (ANBu(AnBY = 4
. Answer: (a) @ 1]
(b) ¢ (1
(¢) A 1]
- T ————
—-______,—__.____________
3 Izisgivmmmyvmimhlvcrmiyasﬂzcxmof(qu). When y =2,
X=2,

Find the value of y when x =4,

Susnested solution -

.3

1 Lh]
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i e
ere k13 8¢ onstant of |1rn;xnhunal||;,
- a2
Ahet A Z, y = ¢
K
= e
1.0 L A=
2=-1)
L
) —_— _
“ - >
2
k =
fHence
¥ — .
. X i
— o cm—— b —
I —
Now, wher x =
y =
P <
_-4____'______—__.__—7—-’—" =
/"//‘ B
- e
,———'—‘_"'—'—_—-———

S ested solution
(1 U
9 (#) AATT T Lo ‘)
’ Y b 1) -
() (2 # L (Z

L8
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D

Answer:! (») {0 1/

12]

1
*
In the diagram AC is 10 units and BA is purallel to CD. BA is the [ine
y=3x 4,
(n) Write down
(1) the valuc of yat C,
()  the equation of the line CD which is parallel to y = 3x+4.
(b) Find the coordinates f the poim D where the line in part (a)(i)
croases the x-axis.
Nugwested soluon
{1} {43 mn HeoaluenfyntC = 4~ 10
% B
() y = 3% ~8
1H wher ¥ = 0. 0 = 3w=4
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ine

t ICUCC-

4x = 6

A

x =12

p(x;y) = (0:2)

coordinates of D are;
0 6 i
1l

,,,.__,_../
Answer: (2 y="-
(i1) y=3%"
IR (b) D(xy) = (0;2) (1
d__;___,_,_#/ﬂ__ -
: i basc cight

//

E solufion

Sug gesie

)




s o s AR SR attaia - .
i decimal place.
2 Amalcis&lcmlmgmds,?cmmdcootMtooM

(a)  State the leastposdbiewidﬂ!eftbcwomgl&

()  Find the limits withiz, which e

Simciianadon
12 tu) Width = 57cm
Leagt possible width = 5,7 cm = 0,5¢cm
= 5,65cm
{n; Lower Bound = (9,1em+57 cm) = 0,5cm
& 1408 e~ 0,5 e
= 14,75¢m
Lipper toind = (9,1 cm+ 57 cm) -+ Q.5Cm

& {380 + B8 ER

= 14,86 em
Hence., 14.75 cm < perimeter < 1485 em
Answer: (a 5.65 cm 1

(b) (14.75 cm < perimeter < 14.85cm 2}

A SO S (o s s S S S R - =
RN S = e D U SRS SR el S0

295

197




Su _:,., ;:e_;;;t;c; solution

2y
@ 5%
| ] g -5x-6=0
l‘lﬁéi_:,,‘;s;cd solutiorn
p 2
14 (a) ';y‘ -9 =
Y =
a




2y = 3RO
Py = .'3?
y = 13-;"
() t? «Bx~6 = 0

P4 x=6x=-6 = 0
¥4 1)=8(x+1) = 0
(x4 1)(x=6) =0
Rither T¥1=20 or x-6=(Q

P o or x =6

A

15 A car manufacturer makes a scale model of one of his real cars.

(=) ﬁecspacityofﬁn:fudumkoﬁhcrm]m'is@ﬁhcsandﬂnl
of the model car is 0.512 litres.

Fmdthcratioofﬁelmgﬂaoftberealcanﬂlcimgmofmodel car.

(®)  The area of the front window of the mode] is 0.0484 m’. Find the
area of the front window of the real car.

Suagested solution

117 Ratio of arens = 420 g®
= 16:0.641
et AM? biw [he ures of the resl car
A:0.0484m?

A= ‘!E&m"'“ﬂ

B.&4
A o 00424 167489
— ¥
L& 0.6 -

An

answer (a) 4: 08

(2]
(B)1.21 e (2)

1]5



®» T2

/""'—‘—#_f__-

’W

" (2) y = 4% — 4 x2°
= 16-—4)(:4
= 16—16
= 0 2

x .Y _
(b) a+b = 1
‘,:
0

S
sugoesied solution
10939 = 10,9331

_ 2log33 but log:3=1
215
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i !nn,-,(;%) = l0gs %)

= ~=2logsd
@ =gl ] sinee (ogef5 =1
= =3
{e) I0g3gl =  [0gye29°
=~ 0¥ lpgasi®
= 0
S Answer: (a) 2 i
) (B) ~2 {2l
(© 0 Il

o T B e W i o LT S e

18 On a map, a distance of 20 kan is represcnied by a leagth of 40 cm. The

sceale of the map is 1: n.
(2) Calculate the value of 2.

() The distance betwveen two towns on the map i1s 70 cm. Calculate
the actual distance In kilometres between the towns.

R S;I'I{'(\Tgl._\;q_fyﬂﬂﬂ

13 (a) Observe {hat 1km=1000m = 100000 cm
S0, 40 : 20 x 100 000
4 : 200000
1 : 50000

(b)y Let O km be the distance between the twe touwns.
Using simple proportion, we have

A0cm : 20 km
C70em o D kM

116




Metbod | Methe
Mecthot 2
__‘_E_____ _ 70 cm
o e 1 : 50 000
100 000
7 gl
D = —-A 20 k'm 5 ot
= 70cm: D km
_ 222 - D _ 70 cm
oskm iem
_ a5l p = 70% 0.5 km
= 35km
Apswer: (a) n = 50000 12l |
(b) 35 km 121

(uy  Wite dowm the VIS &
® P
wm ¢
®) W@W“IM
ﬂ###’f—ff/__ﬂ_ﬁ_,_
- q . p = 4 (1]
) Answer (2) (:.)) q = 20 1H
22 —10> =¥ = ax1 BB
I



{ (b) 1fp4-4,wﬁtedompemofp—l'l.

|

. @ (" 0P = 3a-D
(it PR = —4d+ 3b
(i PE-0OR = —4u+3b-3b
=44+
= —4d -
(b) OR = 3b, taking the modulus sign || both sides we get,
|aR| = 3|B|
=3x4 sinoe  |b| =4
=12 &
Answer: (a) 0] OP = 3a-b (1l
(iv) PR —4a+ 3b (1]
(i) PR —_‘Q_Tfi = —4d 121
(b) QR| = 12 (1]
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red mluimn

Samueu_‘_ﬂ____.—"

1

A A

()

1a) Area

Agc length D

of chaded pa™t

W

o
_-'é_'i-—xZ?rXf’
360°

1o 12m

B

the shaded are2 A()CDOBA.

———

rea of sector coD

Area of sector AOB— A

50° 2 em? ’
xnx12 — xn’}(é CT'T.

360° 360.:

_S-xﬂylle?_cmz **!"‘”xé‘\'bm‘

= 12

(h lez_..-)(f))'fcm

(20— 3" cm’
1771 cm’
arc Length AB = S0 x 2m x 1
and Arc Lenstt’ 3609 : }



rerninwua - VM T AD T WD T Wi T e T W

12em +l3;1cm412m+om4-nm+6f’"

-
B 301'm+y:—'-'-rm+rrr.7n
= 36+ 2012 om

= 36+ l—':-z cm
= 36 + 4,3333333333ncm

=36+ 4,3mcm

Answer: (a) 17m cm? (31
(b) 36 + 4, 3mcm 131

222
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Sug cesied soluiron

13 (2)

Maximum speed

L
L]




fis Aveeinration =% sy
% 34é
R T
= 1xi
271
= 3km/min?
(e} Distance 8t max spesd =  Area of the Square
= 1.5
= 2.25km
() Distance between Stations =  Area of trapezium
1
= —2-(3 + b)xh
1/3 ) 3
% wle4g JlIX= *
(G +3)%3
= 2 (.‘-LL_
Coa2\ 2
= 3ix2
z 2
27
| = s
F
= 45km
Avswer: (2) 90 km/h (2]
(b 3km/min® |2]
() 2.25 km (1)
L (1) 4.5 kin 1
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oirclcocnnco.

B

A,B,Canleieonﬂlecirannfcmnccofa
mngmﬁwﬂ;ech-clemCandiSparﬂﬂcleB.
whicbammlmthcfoﬂowms'

SCTisa
OB = 130° and BCT - 45°
quadrﬂaﬂ'ﬂr
I
5

Write down the€ geometrkal

A
{2}
gatement “ABCD 15 2
(®) Fmdtbe values of
@) OBC. |
G OBA.

|

l

(i) ADC,
av) O@T %
~) reflex angle AOC.

ofisosceles AOAB

ateral are

A ,_,_.__,___,,._____.__-_._-__._-—-
,_‘;;_f,’_fe.wed soiugion

24 (a) Cyclic

@® @ oBc = 45° VAV
(ii) 0BA = 25° Base £ 'S
(iii) ADC = 110° Opp £ 'sof cyclic quadril
supplementary-

sr o= 90° Tangent to radius oc.

ac = 220° £ at the centre is rwice & atthe
circumference.

(iv) oCT
{(v) refiex angle AOC

r
IR
N



—
i —ee

= e So———

Bt = X cyclic (1
Answer: i;)' ® OBC = 45° ()
an oBA = 25° [
(iii) ADC = 110° y
(Iv) oCT = 90° 11
(v) reflex angle ADC = 220° (1
o -—ig. e —— T — s S . SR i L S R
O 0o
e O
0Q
Denis must choose a bag ffom which he should pick a ball. The
probability that he chooses Bag A is —21-
Bag A contains 5 white and 3 black balls. Bag B contains 6 white and
2 black balls. The tree diagram below shows some of this information.
: ) -"‘&-g ﬁ\ {"",
| . white ball
| " black ball
() Complete the probability tree diagram stown above.
(k) :: ;;d the probability that Denis chooses Flag A and then a white
‘ {c) Find the probability that Denis picks a white ball.
N



