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Answer all questions.

I .,2,.2
It is grven lbat p = ::.

(a) Find p when Q = 3,u = '5 andv = 7.

(b) Express / in terms ofp, q and u.

Answer p =

Answer o =

tll

12)

2. (a) Solve the inequality l-4: > 19.

Answer

(b) Hence, write down the greatest integer value ofx which satisfies 1-4x > 19

12)

Answer t1l
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3. (a) Factorise 4r2 - 9

Answer .... ... ....

O) Hence, express;ft' - h*a single fraction in its simplest form.

tll

t2)Answer

4 Expand and simpli$ the following expressions.

(a) -ab(7a - b)

Answer tt l

PartnerlnLeaming
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5 The scale ofa map is such that 5 cm represents 3 km.

(a) Write this scale in the form 1: n.

Answer 1

(b) The distance on the map between a hawker centre and a nature park is 2.5 cm.
Calculate the actual distance, in kilometres.

Answer

(c) The nature park covers an area of l.l7 km2.
Find the area, in square centimetres, covered by the nature park on the map.

Answer

tll

km tll

..... cm2 l2l
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6 Factorise the following expressions completely

(a) 2lp2 + ]^Sp

(b) 4ax - 27by + 6ay - 74bx
Answer

Answer

tll

I2l

7 Ariel spins a fair five-sided spinner with numben 2, 3, 4, 5 and 6
Write down the probability that the spinner lands on

(a) an even number,

Answer

@) a prime number,

Answer

(c) the mrmber 8

tll

t1l

PartnerlnLeaming
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L ln AABC, AC is perpendicular to BC.

,4C = r cm and 96 = (2x - 3) cm.

C

x 2x-3)

A B

(a) Given the area of triangle is 17,5 cm2, form an equation in x and show that it reduces
to

2x2-3x-35=0.

Answer

(b) Hence, solve the equation 2x2 - 3x - 35 = 0

Answer x
(c) Explain why one ofthe values ofx is rejected.

Answer

is rejected because

t2)

t3l

x

(d) State the vahe of Wt /-ABC, giving your answer in fraction in its simplest form.

ttl

PartnerlnLearning
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9 The diagram shows the curve y = (x - a)(x - b).
The curve cuts the r-axis at two points,4(1,0) and B(5,0), and the y-axis at point C

y=(x-a)(x-b)

C

A 0 B 5 0
x

(a) Find the value ofa and ofD.

(b) Find the coordinates of C.

(c) Hence, find the coordinates ofthe minimum point

Answer a=..-.

Answer C = (

tll

tll

.) tu

b=

PartnerlnLeaming
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10. Five numbers are written on the board.
The mean of these numbers is 14.8.
The mode and median are 16.

The difference between the highest and lowest number is 9 and the highest number is
twice the value of the lowest number.
Find the five numbers.

Answer . - t4l
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ll. A solid consists ofa hemisphere and a cylinder which share a common base
The cylinder has a base diameter of l0 cm and a height of l6 cm.
Find the volume of the solid.

Answer

t6

.-. cmr 131

End of Paper
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l. Solve the simultaneous equations

Answer all questions.

2x-y -16
2x +3y -25

Answer x

t3lv

2 n is a positive integer.
Show that (2n + l)2 - (2n - 3)2 is a multiple of 8 for all integer values ofn.

Answer t3l

PartnerlnLeaming
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I Tiangle ACD is similar to triangle DCB
BC = 12 cm and CD = 18 cm.
Find the length oflB

A

tt

t2

C t8 D

Answer cm t3l

ParlnerlnLeaming
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4. The diagram shows the net of a p1,ramid. It consists of a square and 4 triangles.
The length ofeach side ofthe square is l0 cm. The height of the triangle is l3 cm

(a) Show that the total surface area ofthe pyramid is 360 cm2.

Answer

(b) Find the volume of the pyramid.

t2l

PartnerlnLeaming
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5 Express as a single liaction in its simplest form
(a) 9x2 6x3

Syz tt

O) 5x 2(5 - 3x)
4 3

Answer

Answer

121

t3l

6. Solve the eouation ,s,-. "..1.3 .=l' (x-2) (r+1r(2-x)

ParlnerlnLeaming
213

Answer x = t4l
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7 y is directly proportional to the cube ofx
Given that y : 4 when .r = 2, find

(a) an equation comecting y and .r

(b) Find the value ofr when y = 10

(c) When x is doubled y is eight times its original value
Prove that the above stalement is correct.

Answer

Answer

Answer

12)

tll

l2l

PartnerlnLearning
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8. A rectangular signboard, ABCD, is supported by three cables, /P, AQ utd PQ
Given that /P = 8.7 m, AQ =6 3 m, PQ =6m,BP = 1.5 m and t DAQ = 49".

D O C

P
1.5

A

Calculate
(rl AD,

(b) LBAP

B

Answer

Answer

m t2)

t2l

6
6.3

48"

PartnerlnLeaming
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(c) Show that triangle lPQ is a right-angled triangle.

Answer

Tap ,4 takes 5 minutes to fill up a water tank.
Tap B takes 7 minutes to fill up the same water tank.
Find the time, in minutes and seconds, required for both taps to fill the water tank.
Assume that both taps are tumed on at the same time and the rate of water flow for each tap is
constant.

t21

9

Answer ......... min .......... s [3]

PartnerlflLearning
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f0. In the figure below, ABCD is a parallelogram with AB // DC ard AD//BC

A

D

Complete the following statements for proof of congruency.

Answer

(a) AB = (opposite sides ofparallelogram are equal)

(opposite sides ofparallelogam are equal)AD=CB
BD is common.

B

C

O) I.ABD - LCDB
LBAD _ zDCB (opposite angles of parallelogram)

( )

trl

t1l

trl(c) :. LADB is congnrent to A

PartnerlnLeaming
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11. Cally is a home-based chocolatier.
The diagram shows the dimensions, in millimetres, of the conical mould that she uses to make
her chocolates.

30

(a) The mould is filled to the brim with chocolate.
Show that the total surface area of the solidified chocolate is 2710 mm2, corrected to
3 significant figures.
Answer

O) Calculate the volume of the chocolate, leaving your answer in terms of n.

Answer mm3 121

t3l

PartnerlnLeaming
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(c) With the same quantity of in$edients, she could also make the chocolate using a
spherical mould.
Calculate the radius ofthe spherical mould.

Answer mm t21

(d) Each chocolate is wrapped tightly with a foil wrapper.
The cost ofwrapper is proportional to its area used-
Assuming wastage of wrapper is negligible, justi! if Cally should make her
chocolates in the form of a cone or a sphere.

Answer Cally should make her chocolate in the form of

because l2l

PartnerlnLeaming
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12 A group of students took a test.
Their results are shown in the stem-and-leaf diagram below.

Stem Leaf

0

I

2

8

ll23
44x5
Key: ll2 means 12

9

7

(a) (i)

Answer x =

(iD Hence, calculate the mean score.

Answer

(b) A student must score at least 25 marks to get a distinction.
Find the fraction of students who scored a distinction.

Answer

Ifthe modal score is 24, find the value of;r.

t1l

tzl

tl l

PartnerlnLearning
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13. The table below shows the corresponding values ofx and y, where y = -x2 + 3x + 5

x -1.5 I 0 I 3 4 4.5

v -1.7 5 o 5 7 7 5 I -1.75

(e) Find the value ofa.

Answer a

(b) On the eri4 plot the graph ofy = -x2 + 3r + 5 for -1.5 < x < 4.5.

tll

t2)

PartnerlnLeaming
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(c) Using your graph in part (b),
(D find the coordinates ofthe tuming point,

Answer (--.....-.... , ...

(ii) Drawy=3 and hence, find the values ofx when -x2 + 3r * 5 = 3

Answer x=-..-..--- or

.) tll

t3l

End of Paper
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l

I It is gn'en that p
uI-tr

q

(a) Find p when g = 3,t,l = -5 and u = 7.

Annvrr all que*thn*.

[-s)2 - fi)z?=-
P=-B --tBll

O ) Ei(Fe ss u in terms of p, q and u .

u? -vZp

Eq'l
u-

q

=tt'-u'
= 2 -pq

tr1,'[]

v=+$-pq tAll

Answer p =

hswer y =

t1l

t2l

2. (a) Soht the inaquality 1 -4x E 19

1-4xE19
-.lx 

= 
19 -1

4x < -18
x ( -4.5

tMll
tAll

Answet

O) Hence, wrib dnum tlre grcatest nteger value of x u,hich satislies 1 -4r > 19.

-s tBll

t2l

Answer tll

PartnerlnLeaming
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4

3. (a) Factorise 4r2 - 9

(h) Ilelue, exFE" # - 6fu1* a single fraction in ib simplest form.

i2x+ 3)(2x -3) tEll

r{.,:swer

I T

(Ir+3) (2r+3xlr-l)

_ I [2.r - t) -.r
- ( zr+B)tzr-B) [Ml: common &noin inator/ ECFl]

[41]- (zr+!) cr-1)

.r{r:gner

t1l

r,rl

4 Expad and simplifytu following expessions

(r) -aD(7a - bJ

-7azb+abz tBll

ft) {ar + 3s)@ - s1

zpz + pq = 3qz tBll

r,hs wer t1l

Answer t1l

PartnerlnLeaming
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5

5. The * ale of a map is suc h tlnt 5 cm n presenb 3 km.

(.4 Wrih this sale m the form l: n.

5cm
1cm

rEp.

rep.
3krn
0.6 kro
= 60 000 cm

1: 60 000 tBll

,{nsuer I

O) The dishnce on the map between a hawker cenke and a natur prk is 2.5 cm.
Calculate the ac h:rl disturce, in kiiome tm.

1cm rep.
?.5 cm rep.

0.6 krn
?km

.\c hral distanc e = 'D .6 x 2.5
= 1.5 km tBll

Jnswer

(c) The natue Fsrk covE rE an arca of 1.1? kmr.
Find the area, ur square c entimetres, cm.rrr d by the natr:re park on the map.

1

1

cm tEp.
cm? rcp.

0.6 krn
(0.6F kr#
=0.36 kml
1.1? kml

tl!,fl]

? cm2 rep.

. 117
Arca on mnP = ilE . .

= 3.25 cm' tAll

Answet

t1l

km nl

cm a

PartnerlnLeaming
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6

6. Factorise the following e xptssions comptre bly.

6l ztpz +tE
3p{7p + s} iBll

(b) 4a: -?LW + 6ay- L{bx

= 4ax - 27by + 6ay - L4br
= 4ax + 6ay - L4hx - ?Lby

= ?a(zx + 3y) - 7b{2x + 4t)
- (2a - 7bJ(2x + 3y)

.4nswer

4uslrer

tll

t2l

T Ariel spirc a fair iirc-sided spirure r with numbe rs 2, 3, 4, 5 and 6.

Wrih ilown tlu pobabiltty that the spruar lands on

(a) an even number,

3

5
tBll

.4nswer

(b) a frime number,

1

i tBll

.,,lnsrper

(o) the nunber 8

0 tEll

t1l

t1l

PartnerlnLearning
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7

E. ln AABC.,4C is perpendicular to BC.

z4C : x cm and 95 : (2x - 3) crn.

(-

.r 2x -3)

,1 B

(a) Given the area oftriangle is 17.5 cm:. lonn zm cqualion in x and slrow thal it reduces
to

2x2 -3x - 35 = o.

Answer

)G)Qx-3)=t7.s
2x2 -3x =35

2x2-3x- 35=0 (shown)

[\,11]

t.4ll

(b) Hence. sol'r,e the equation 2xz - 3x - 35 = 0.

(x-s)(zx+7)=0

x=5orr=-3.5

IMl]

lAl. All

Ans*er x =

t2t

or t3l

tll

(c) Explain why one ofthe values ofx is rejecled.

Ansvter

x : -3.5 is rejected because lhe length of the side of a triangle cannot
be ofa negative value. tBll

(d) State the value of tan zABC , givingyour answer in fraction in its simplest form.

tan LABC : L
zx-3

tan zABC : i lBll

PartnerlnLearning
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8

9. The diagram shows the curve y : (x - a)(x - b).
The cnn'e cuts the .r-axis al tu'o points ,4(1, 0) and B(5, 0). and the y-axis at point C

y:(x-a)(x-b)

C

A 0 B 5 0

(a) Find the value ofa and ofb

.x

trl

D:..................... tU

(b) Find the coordinates of C.

Whenr:0

y=(0-1)(0-s):s

c: (o,s) [Bll

Answer C = (

(c) Hence. find the coordinates of the nrinimum poinl.

5+1

2

y:(3-1)(3-s):-4

mitpoint: (3,-4)

[vIl:attempt 1o find x value]

[,\1]

) tl]

[31lor a : 5

[B1]orb:1

a:7

b:5

PartnerlnLearning
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10. Fi.rt numbers are writbn on the board.
Tla mean of these numbers is 14.8.
The node and mediu ate 16.
The diflerence bet'+een the hfiire st and lowest rtumber is F ffid the ]Bghe st number is
t'sice the valr.re of lhe lour st uurnber.
Find the frm rumben.

Answet

Tota] marks = 14,8 x 5
-74

iMl]

1'r and 56position:
Let tle loses{ vslue be x and hrghestvalue be 2x.
S ince ?x -x = 9

thenfore x = 9and2x = 18 [Ml orBll

3d posi6on: Irrldian = t6

74-9-15-18=31

tBll

Suue mode = 16, 31 _ 16 = 15 tBll

9, 15, 15,16 18

t4

PartnerlnLearning
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10

11. -{ solid consists ofa hernisphere and a cylinder r.vhich share a common base

The cylinder has a base diameter of 10 cm and a lreight of 16 cm.
Find the volume ofthe solid.

,. 10r(UILUS=-=5
z

Volume

= tjxf x n x s3) + (n x 52 x t6) lMl. r\,r11

:1518.436
= 1520 unr (3 s.fl) [.{l]

t0

16

Altsv;er ... cmr J31

End ofPaper'
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3

Answer all quesllons.
( *anr $ rorlq tnrnsfcr of ilnsrrrr.s to tlre trnsri cr line. will r.esu]t in the loss of nrlrlis ]

l. Soh c lhe sirnuftaneotrs eqtutions

(2)-( I ): 3y+y=25-16
4Y =g

Y :2,25 or 21 lAtl

Subst. y = 2.25 into (1).
2x-2.25:16

x = 5.t25 or 9i [Al do not acccpr 9.13 (3s.f.)]

Deduct lm if
*tinal afiswer in improper l'rar irns
+worliings correct but ulr)lc ;.irls\!ii as r =, ?.?5 .xr.l 1' = 9..1 ?5

---( 1)

--(2)

IM 1 :either "'linrination.' substirution methodl

. 9.125 or9
lntv'!,' I'

2.25 or Z

2x-y =16
2x+3y=25

1

.s

1

4 t3lv

2. n is r posilive integer.
Shou fial (?rt + 1)2 - (2tt - 3)z is a rnultiple r'rf E fbr all integer values of rr..

Answct' t3l

(2n+1)2-(z1z*3)z
:4nz +4tt*l-4tt2 + 72n- 9 []r,II: expand either one correctlyl
= 76n - 8 [MI/ECII: simplify to 16n - 8]
: 8(2n - L) [Al: factor 8]

Since r is a positive inleger and 8(2n - 7), (2n + 7)2 - (2n - 3)2
Is a multiple of 8 for all integer values of r.

PartnerlnLeaming
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3. Triaqle /@ is similar h trbrgle DCB
8C= 12 cm and CD = 18 cm.
Find the lergth of :48.

11

.8

ll

C
18

II

E
DC
AC

18
AC

CD

CE

tMll
1Z

AE = 27 -(rz)
- tJ

[,ill: allow ECFl]
tAll

Answer cm E

PartnerlnLeaming
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-1. The diagram shou,s lhe net ola plTarnid. It consists ofa square and 4 triangles.
The length ofeach side ofthe square is l0 cm. The heighr ofthe triangle is l3 cm.

(a) Show thal the total surface area ofthe pyramid is 360 crn2.

Answer 12)

Total surface area

=10x10+4x1x10x132

= 360 cm2 (shoun)
[N{1: Area ofSq + 4 x Area oftriangles]

lAll

(b) Find the votume of the pvramid.

verrical lreight = ''/fi52 IMU
=12cm

Volume: f x 10, x (12) lMri ECFIl

lAu: 400 cml

PartnerlnLeaming
241

Answer ..................... crns t3l



BP-244

6

Express as a single fraction in ir simplest form
(a) qx'z . 6x3

5y3 y4

3y' 6x3

:3y
10.x

[\11]

[.{l] or lBl: 1- Bt:Ilr 10

-4nsver
(b) sr 2(s - 3x)

4 3

_ sn(3)-2(4)(s-3x)
12

15x-40+24x
[]r,I l: conmon denominalor]

12
39x -40

ltll /ECFI : expdnsion. +

tAu

,N
72

Answer

t21

t3l

6. Solve the equation
5 x2-3

(x-z) (x+1)(2-x) 1

5 x"-3
(x-2) (r+1X2-.t)

Lt fa :,t
(x-2)'(x+1X.Y-z) lNrll

[M 1/ECFI: eliminale denominator]

[MI/ECFI : expand RHS cmrectly]

tAu

5(x + L) +xz-3:(x+l)(x-2)
Sr+S + x2-3= rhv2r r$-- Z

6x=-4
x=--

3

PartnerlnLeaming
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7 y is direorly proportional to the cube ofr.
Given that y : 4 rvhen r = 2. find

(a) an equalion comrccting y and r

(b) Find the value of x when y : 10.

1_
70 = i.x

x3=20
x:2.71(3s.f.) lBll

,4.nn'er

Answer

t2t

t1l

l2l

(c) When r is doublcd, y is eighl times its original value.
Prove thal flre above statement is correct.

Answer

ParlnerlnLeaming
243

!:kx3
4: kQ)3 tMll47t - -- _a2

tAil

1-
loriOirat : 1x5
When x is doubled

New y = | (2r)3 [Ml: dtempt to find newy when r is doubled]

= r rir,)
: 8$'oris,nat) [A1]

Or
Wheirr: d y :l{D':Zz [Ml: dtempt to frnd newy when.r is doubled]

[A1: showing nerv value is 8 times original]

Do not accept : 
f,

8fnew 32
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8. A rectangular signboard. ABCD- is supported b1'three cables. lP. AQ and PQ

Gir.en that AP :8.7 nt. AQ :6.3 m- PQ :6 nt. BP: 1.5 nt ancl t DAQ :48".

D O C

P

1.5

B

Calculate
(a) AD.

cos 48" = 49
6.3

AD = 4.22 cm (3 s.f.)

Do no1 acr:c1't I {.p.

l\r1l

[.{ll

Ansv, er

(h) LBAP

sin tB AP : !!
4.7 tMll

zBAP = 9.9' (l d.p.)

I)o not lcc.'pl 3 s.l-

t.{l l

Answer

A

nt t2l

tzt

6
6.3

8.7

PartnellnLeaming
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(c) Show that triangle /PQ is a right-angled triangle

Ansv:er 12l

AP is the longesl side. -{P! = 8.7?

-- 75.69
.q,Q2+QP2:6.32+62

= 75.69
[B1: Calculations to be done separately]

Since APz = AC QPl, by rhe converse of $thagrras' Thcorem,
Triangle APQ is a right-angled triangle. [B1: rvith highlighed rexlt]

Do not acaepl:

. L sirrg J- iu proof
r .tssurning LHS "= RI'IS right fro*r rh; .tut

9 Tap ,.{ takes 5 minutes to fill up a water tank.
Tap I takes 7 minutes to fill up the same water tank.
Find the time. in minutes and seconds, required for both taps to fill the water tank.
Assune that both taps are tumed on at the samc time and the rale of r.r,ater flou, for each lap is
constant.

Tap A: 5 min -- I tanli

Tap B:

I min --
7 min ---
I min --

!
5

I
1
7

tank

tank

tank
[M1: either tank]

Tap A&B: t mln :.- (1 + ) tank [M I : allow ECF I ]
12

= - tank
35. 35

,i tull lank = -mrnt2: 2 min 55 s [Al]

PartnerlnLeaming
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10. In the figure below. ABCD is a parallelogram *ib AB / / DC alnd AD // BC

B

Complete the following statemenls for proof of congruencr.

.1

D C

Ansv,er CD [B1: I)o rol iic(] , tr raili.. I "11','t- ''t ; -;:, 1:,i;;1 ,r11lg1]

(a) AB = (opposite sides ofparallelogram are equal)

(opposite sides ofparallelogran are equal)
trl

AD:CB
BD is common.

Alt angles..4-B .'i DL' lBll
(b) zABD : zCDB

zBAD = IDCB

(c) .'. LADB is congruent to A

tll
(opposite angles of parallelogranr)

CBD [Bl: rirrr!'(\ inrsl be in coresponding order]
trl

)

PartnerlnLeaming
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11. Callv is a home-based chc-olatier.
The diagrarn shows the dfunensions. in millimetres- ofthe conical mould thal slre rues to malre
her chocolales.

30

(s) The mould is f led to the brim with chtlc,rl:re.
Show that the total surface area ofthe .olidified ehocolate is 2710 rnm2. corrected 10

3 significant figures.
Ansv,er t3l

Total surface area
: it(Lg)z + z(18X30)
= 2714.336
:2710 mm2 (3 s.f.) (shown)

[]vfl "N,fl 1

t.{11

O) Calculale the volume of the chocolate, leaving your answer in terms ofzr.

rolume
:]*"t (tl)zx24 [1,{1]

lAll:2592 r mm3

Answer mnr3 121

---18-

PartnerlnLeaming
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11. (c) With the sane quantilv of ingredients. she could also make the chocolate using a
spherical mould.
Calculate the radius of the spherical mould.

lxoxr'=2592n
3

13 = 1944
r:"JG&
: 12.5 mm (3 s. f ,)

ll,lIrECl. i I

[.{u

(d) Each chocolate is wrapped tightly' with a foil wrapper.
The cost of wrapper is proportional to its area used.
Assuming wastage of wrapper is negligible, justify if Cally should make her
chocolates in the form ofa cone or a sphere.

Surface area of sphere = 4 x E x (L2,4805)2
: 1960 mm2

[]\.{1r ECFII

Total surface area of cone -2710nm?

,. Ca11,"-' should make her chocolale in the fonr of gp@ becausc !@EE.@[@
snhere is less than that ofthe cone. [AliECFl]

Student must clearly state "by comparing the surface area of sphere and cone "
Do not accept comparison ofvolume/ radius.
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12 A group of students took a 1e$.
Their results are shown in the stem-and-leaf diagram belou,

Sl,,'rn Lr'af

8

lt23

44x5
Key: l]2 means 12

(a) (r)

9

0

I

2

If the modal score is 24. firrd the value of x.

x = 4 [B1: iJo n,.t 'r..:pt ?.1 ]

Answer x: tl]

(ii) IIence. calculale the mean score.

8+11r1 11"12+13+19+24+24+24+25+27
mE.rlr 

-

[Ml: allow ECF]

[or M1]

tAtl

198

11
:18

Answer

(b) A student have to score at least 25 marks to get a distinction.
Find the fraction of students who scored a distinction.

2

11 tBll

Answer

t2l

tll

ParlnerlnLeaming
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13. The table below shows the colresponding values of:r and y, v.rhere 3r: x2 +3x+5.
.} 1.5 I 0 1 2 4 4.5

v -1.'15 at 7 7 5 1 -1.75

(a) Iind the value ofa.

a: ! tBtl Ar!::wer a. =

(b) On the gri4 plotfte graph of y = -rz + 3I+ 5 for-1.5 < x < 4.5.

PartnerlnLearning

tll

t21

-+i-:+l + I

Bl,1ECFl: all point plotted correcdy
81: srmoth crwe pass ttnoqgh all ph

:i::'

t.

t=3

I
I

L

T
IT III III II rIIl\IIil IIIIIIIII I II IIII IIIIIIIEIIITf,IIIETfIII

I rIIIITIII trrrlIIIEIITT IIIIIIIT
t
ilIilIII EII III

- II
-
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I
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I

l

ttl

I

I

I
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(c) L-sing vour graph in pan (b).
(i) tlnd the coordinates ofthe tuming point-

(L.s,7.2s) !31: accept \= 7.lLr 7.+01

An*'er (

(ii) Drarv,r': .l and helce. find the r altres of .r: u hr,-n -r2 + 3r + 5 = 3

) tll

t31

Draw y - 3 [B1: see graph]

r: -0.55or3.55 [B1,Bl: accept.r:-0..15 to 0.65, 3.451o3.65]

Dr no1 acc.'pt ansu ers by calculation (i.r!.using salculator' *orkiDgs ).

The values ofx must be clearlv rell.'-tcd on tbeir grephs.
(i.e. if graph shows inlemeclion is ,ii .: : -l i but studort wrtle trrs{,er as l.rr, ) A0)
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