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Answer all the questions

1 Expand and simplifu the following expressions.

(a) (a-c)(3a+2c),

O) (2m+n\2.

BP-?97

t2)

tll

Answer

Answer

2 (al Make 6 the subject of the formula a =ry5-b

(b) Find the value ofD when a = - l.

Answer lzl

PartnerlnLeaming
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f (a) Factorise 2x' -llx-21 completely.

Answer

O) By factorisng 1p'z +3 p - 6 completely, explain whether there is any integer p such that

3p2 +3p -6 is a prime number.

Answer

BP - 298

t2l

tzl

4 1
It is given that 72 is inversely proportional to .x and y = 4 when

2

(a) Find the equation connecting -y and x.

Answer

(b) Find the value of .r when y = S.

t2l

Answer t1l
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5 3 people can fold 360 pieces oft-shirts in 3 hours.

(a) How long does it take I person to fold 480 pieces oft-shirts?

Answer

O) State the assumption that you have made for your answer in part (a).

Answer

hours t)1

BP - 299

tll

6 Simplifu the following expressions.

2xz\ 3(x- l)
2x+\ry'

(a) ._,
x -l

7
(b) (x-6) x2 -4x-12.

5

Answer t2)

Answer t3l
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7 Given that a-b=5 and a6=3, evaluate a'+D' using algebraic identities.

Answer

8 Alina and Chloe were asked to solve the equation 2x(4x + 5) = 4x(x + l) . The following showed the

partial workings presented by Alina and Chloe:

BP - 300

l2l

Alina's partial working
2x(4x + 5) = 4{7 all
8x2 +10x = 4x2 + 4x

4x2 + 6x =0

Chloe's partial working
2x(4x + 5) = !{y a11

lxz +llx = 4x2 + 4x

4x2 = -6x
4x -- -6

(a) Whose partial working is correct?

Answer

O) Complete the working for the one you have chosen in pa( (a) and solve equation to find the
value(s) for x.

t1l

Answer l2l

PartnerlnLeaming
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9 It is given that 3 cm on a map represents 4.5 km on the $ound.

(a) Express the scale ofthe map in the form I : n, where n is an integer

Answer tll

O) The achul length of a road is 12 km. Catculate the length of this road on the map

Answer cm tll
(c) On the map, a football field has an area of 6 cm2. Calculate, in krnz, the actual area ofthe football

field.

Answer km2 121

PartnerlnLeaming
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10 Solve the simultaneous equations.

BP - 302

t3l

4x-3y=-1,
l5x-2y =)Q.

Answer x =

tl There are z balls in a bag. 8 are blue, 4 are green and the rest are yellow.

The probability of drawing a yellow ball is I .

J

(a) Find the number ofballs in the bag.

(c) Find the probability of getting a black ball

(b) Find the probability of getting either a green or yellow ball.

Answer

Answer

12)

t1l

Answer tlI

PartnerlnLeaming
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I

12 lnlrrtangle ABC, angle AB( = 90". Dis a point on BC suchthat BD is I of-BC. BD is l5 cm-
3

A

53

(a) Find the length oflB,

@) Find angle lCB.

(c) Find the area of the tnangle ACD.

(d) Find the shortest length from D to AC.

C D 15 cm B

Answer

Answer

Answer

cm t2l

t2)

cm t1l

Answer cm t1l

PartnerlnLeaming
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13 A group of swimmers took part in the 50 m fieestyle heats. The stem-and-leaf diagram shows the
time taken, in seconds, taken by this group of swimmers to complete the heats.

2t
22
2.)

24

899
r33345667
26677
156

Key: 2118 means 21.8 seconds

(a) Find the number of swimmers who took part in the heats.

Answer

Ans:wer

(c) Find the median time taken by this group of swimmers.

Anstver

(d) Write down the time taken by the fastest swimmer to complete the heats.

Answer

(e)

swtmmers tll

seconds l2l

seconds t1l

seconds tll
Top 40% of the swimmers will be selected to enter the finals. Write down the timing taken by
the last swimmer who qualifies for the finals.

PartnerlnLeaming
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Answer seconds t2l

(b) Find the mean time taken by this group of swimmers.
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BP- 308

I

Answer all the questions,

(a) List all the prime numbers that satisfy -4 < x < 10

Answer

2 (a) Solve 3-4.r=24.

Answer x =

Answer

O) Given that a and D are integers such that -2<a<3and 1<D<6, find the smallest
possible value ofaD.

tll

tll

PartnerlnLeaming
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o) (i)
.. 9-2x .r+l

Solve the lneoualltv 

- 

> 

-
24

Answer

(ii) Represent the solution in (b)(i) on the number line below.

trl

t2l

l2l

3 Factorise completely

(a) l2pq-3pr+8q-2r ,

(b) 4-25y'z

Answer

Answer

PartnerlnLeaming
309
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4 An 80 cm string is cut into two pieces of drfferent lengths.
Each of the two strings is used to form a square-
The length of the smaller square is x cm.

-f

,I

(a) Find the length ofthe larger square in terms of.r.

Answer cm [1]

O) The total area of the two squares is 250 cm2.

(i) Form an equation in.r to represent the information and show that it reduces to
xz -20x+75=0 tzt

PartnerlnLeaming
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(iD Solve the equation x'1 -20x+75=0

Answer x :

(iii) Hence, find the area ofthe smaller square.

Answer

(a) Each interior angle ofan n-sided polygon is 156o

Find the number ofsides ofthe n-sided polygon.

Answer

PartnerlnLearning
311

or t2l

cm t1l
2

r

t2l
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Find .r.

Answer

PartnerlnLeaming
312

t3l

(b) The figure is made up ofa heptagon and an octagon ofequal sides.
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6 (a)

R

L
Point B is directly opposite a tree at point l.
You walked l8 paces from point B to point C along the river bank.
You then walked 6 paces fiom point C to point D.
You walked a further 5 paces back from the river bank to reach point E so that that,4,
C and E form a staight line. Tiangle ABC is similar to triangle EDC.
Ifeach pace is 30 cm, find the width, lB, ofthe river bank.

Answer

PartnerlnLeaming
313

cm [3]

I
I
I
I
I
I
I
I
I

Riret

(
I
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(b)
A

l,
8.24 cm

il 3cm

ABCD is a square of side 8.24 cm.
Triangle IDF is congruent to triangle 8lr'.
Argle AFD : 70' and DF = 3 cm.
Find

(i) angle ABE,

Answer
(ii) the length of ED,

Answer
(iii) the area of frangle ABE.

Answer

PartnerlnLeaming
314

12)

cmH

70

cm2 111

R
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j @) If 540& is a perfect square, find the integer value of/..

Answer

(b) Two numbers p and q are written as the product of their prime factors

P = 23 x3x7

q =22 x32 x5
Find

(i) the highest common factor ofp and 4,

Answer

(ii) the lowest common multiple of p and q

Answer

lz)

tl l

PartnerlnLeaming
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8

20

The diagram shows a solid made from a cone and a cylinder.
The height ofthe cone is l2 cm and the height ofthe cylinder is 20 cm.
The cone and cylinder have a radius of 5 cm- The slant height ofthe cone is 13 cm.
Find

(a) the volume ofthe solid,

Answer

(b) the total surface area ofthe solid.

Answer

cm3 131

PartnerlnLeaming
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cm2 131

A
rri



BP-317

9 Kent threw a basketball at a basketball hoop.
The height, ft m, ofthe ball from the ground after I seconds can be modelled by the equation

h=2+6t-5t2

Some corresponding values of I and ft are given in the following table.

t 0 0.2 0.4 06 0.8 1.0 1.2 1.4 1.5

h 2 3 3.6 3.8 3.6 3 2 a -0.25

(a) Find the value ofa.

Answer tll

(b) On the grid on the next page, draw the graph of h=2+6t-St'?for 0<t<1.5 . [3]

(c) Use your graph to find

(i) the height the ball after I .l seconds,

Awwer -.m [l]

(ii) the time when the ball reached the ground,

Answer t1lS

(iii) the equation of the line of symmety.

Answer

PartnerlnLeaming
Jt/

t1l



BP-318
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l0 Kimberly purchased the following products from a supermarket

Kimberly bought the following quantity fiom the supermarket using a credit card.

Product Quantity
2-litre cookins oil 8

5-kg rice 3

(a) Which product offers a greater percentage in discount?
Show your workings clearly.

Answer

All prices are inclusive of 7% GST.
Enjoy e further 107o discount using any credit card.

'elr*,
*:
IH

"#
2-litre cooking oil
Usual Price $5.90

5-kg Rice
Usual Price $8.50

*Special offerr
Special price: $6.80 Now

*Special offer*
Buy 2 and get $1.80 off

PartnerlnLeaming
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(b) Find the amount charged to her credit card.

Answer $

-- End of Paper --

PartnerlnLeaming
320

t2)



BP - 321

t5

(b) Find the amourt c'harged to her credit card

Answer $

-- End of Paper --
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t6

Arswer all the questions

la ) 3 lBll

b -5 IBII

PartnerlnLeaming
323

2a 3-4x=24

-4x = 21

-x = 5.25

x= -5.25

[il,I I ]

tAll
bi 9-2x r+1

24
36-8.r > 2x+2 or

34>l0r

l8-4.x r+1
44

18-4:>:+l
1',7 > 5t

x <3.4 x <3.4 lAll

bii

tT
3.-+

[ts I ] (ecfl

3a lZpq - 3pr +fo -2r
= 3p(4q - r) - 2(.4q - r)

=(tp+z)(no - r)

lN{ ll
lAll

b 4-25y')

= (2 + sy)(2 - 5y) lB2l

{a Lergth of lorger piece : 80- 4.x

Lergttr of each side oflarger square : !!+'4
=2O- t

[B1 no need to simplify]

bt x2 +(20-x)'z =25g

x2 +4A0-40:r+x2 =250

2i --4Ax+150=0

t2 -20*+75 =O

[Ml] ecf

[Ml - e4andfug corectly]

lnnnus 1m if never simpliM
bii 11 -20x +75 = 0

(r- 15)(.r-5)= 0

t=5 o t =15 lB2l
biii 5'z=25 lBll

lMtl



!a ertz4n-fi6

360'' 24

=15

(m-2)x180=156n

l80n-360=1562

24tt=360
360n=an

-t(

1U1l

Al - ac cept guess and cleck

h [7 - 21x 180
l_______-r__ = 128 6

't

(8-4x180 =,r,
x=360-1286-135

=96.4

Mi for eitirer 128.6 or 135

Ml for 360 minus the 2 angles
A1

BP-324
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IE

6(a) .18 510

150 180

-.lB =:150

or

AB 18

56
AB =l5pacrs
15x30

= 450 cm

I80./)
8510 (

r50

L

Ml - 150. -s40. 180
Ml - Ratio
A1

OR

N,Il

Ml -multip1yby30
A1

(bi) /ABE =r80-94-70
= 20"

Accepts

tur ZABE = 3

8.24

/ABE =20.0"

M1
A1

(bii) 6 crn B1

(biii)
Area =Lx3x9

2

= 13.5
B1

7a 540 -- 22 x33 x 5

t=3x5
=15

lMll

tAll
b p -- 23 x3x7

q=22x32x5

HCF =2'zx3

=12

LCM =23 x32 x5x7

= 2520

lBll

[Bl]- minus 1m if either or
both leave as index form

8a
vot = ! $ G)' U2) +, (5)'z ( 20)

=314.159 +1570.796

= 1884.96 or 1880

lM2l

IAII

PartnerlnLeaming
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19

b A - r (5) (13) + 2z(5)(20) + z (s)'

= 204.2035 + 628.3 185 + 78.,<398

= 91i

[NI2] for cone and c1'linder
Mnus 1 mark if no area of
circle
IAi]

9(a) a-- 0.6 B1
(b) 8 correct points 2m

7 coffect points lm
Smooth curve

B2

B1
(ci) h = 2.55]r0.05 BI
(cii) t =1.47 !0.O3 B1
(ciii) t=0.6 81 -acceptr=0.6but

hishlight enor

,ir

-3

:

-t

.!1 I

.Partne
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l0a Cool,ing oil original pice = 5.90x 2
= $11.80

Afhrdiscount= 11.80 - 1.80
= $tn

11 I -10Ercentsse discount = " - ^*x100%
11.8

=15.2514

Rice prcenhge disro*r =8'5?;f 
80.roox

=20%
Rice has a higlar pe nentage in discount.

[tsIl] for 15.25%

[M1] for 20%

[A 1] ec fbased on thf two %

h Scookingoil = (5.90x 8)- a(l.80)

= $40

3 dss = (6 80x 3)

= $20.40

Amount c harged = (40 + 20 40)x U.9

= $5436

[M1] for multiplyirq 0.9 or
equrralenl. It rs oley b get
(40+20 40J wrcng
A1

BP-327

t0

-- EndofPaper--
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lndex

Number
Name tMrd *"u.eu,+z

CIUTRAM SECONDARY SCHOOL
E ND.OF.YEAR EXAMI NATION

2022
I Mathematics

:1
: SecondaryTwo Expruss

: 6 October 2022

: { hour 30 minutes

:50

50

etIo1905

$ubject

Paper No.

Level(Stream)

Date

Duration

Marks

READ THESE INSTRUCTIONS FIRST

Candidates answer on the Question Paper.

Write your name, class and index number in the spaces at the top of this page.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.
Omission of essential working will result in loss of marks.
Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the
case of angles in degrees, unless a different level of accuracy is specifled in the question.
The use of an approved scientific calculator is expected, where appropriate.
You are reminded ofthe need for clear presentation in your answers.

The number of marks is given in brackets [ ] at the end of each question or part question.

For Examiner's Use

This document consists of 9 printed pages, including this cover page

Setten Ms Chua Yi Ping
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'l

Answer all the quesfions.

I Expand and simplify the following expressions.

(a) (a * c) (34 + 2c),

'- 3q' + fac - 3aa- - )e) ( vrar)

" 6a'-&t * lc,

(b) (2m+n)z.

2 (a) Make D the srb je,', ot tne f.,nntrlr ,, - ': *i.',5,*&r-{B-"bl= }L-3a.
\" - *|r' ; ]b- cr

5a*aa ' tbroAb

f,X ; bi.! +4")
Sri'ita; :- I

(b) Find the value of b when a = - 1.

8C* t;

LLI

8a'- ac- )c' t2l

+rr,'* 4mrt trr] trt

8a
Answer

l-b- (e+a

t
b
b

( r+c-r1)

-*

-8

PartnerlnLeaming
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l {e)

(h)

1)r I ?xa
t

Answer t*,i- - : :,. -.. | ,:_t_-. t2]

By factorisirry I p' + I p - OiHp\ain whether there is any integer p such that 3pl +3p-6 is
a Dnme numDer.

+" l=?'L-- 4!"P-z)
:- J(P t-2)(f l)

TYut . ttb,

tlt. rfrtA t-Wtu

It is givel that .y: i::, .;i ,: ..:,dr1 .,, . i.. r , I
iv[e*'.f, = - .

2

{a) Find the ear:ation corxlr.ctint: r ard 1

,-. L-x- r.il,err- g te a tffs+ar^k

q.
Ansu'er -64

w
4

+

>,
t.

g
u zX-.!

Answer

(b) Find the value of x when y =6.

tLB
Lr) ,-r

2
&
z(x-

Answer 1

[Turn over

Ill
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4

5 1 people cm lbld 35$ pieces;.rf l-shins i* 3 hours.

{a) }low lc,ng <ioes it take 1 perscn ro told 480 piec*s +ftshirts?
3p{*?r.r:.. -1 3$0 -} } h*r,{

' |4,'Clqr.\ .,\ !>-' -l , \'.*. ,-l ' ,i"'

,:̂ perlvu , t9o -) , {) Las"r.j

.i;:gwer ,3 hfi1rt . 121

(b) State the assumpfion that .v-.ou have made for r r:;r ,rtrb,,. r ir'! l.:i {a}.

Answer *:a"ttlnr- ttqf a.rl. "d,P, y tll

6 Simpliiy the foliowing expression;.

':i:t. -: ',. I t:' l(-r ll(al
\ I l.r-E.r'r imt - fu*ovUir^3

BP-331

x} -1 fr,x1rAin\-J'

(x- 6) .r' .l-r - ,].

t:
t-- Y -t

r. l.i

+

rr-G;, &^,

- +. [w1,)
x-b) (x*>)

5:c*to **

Ans*er detr511i
t21

6).d3 &x)

5
(r))

5

{x*b)

eLx-t>

.t\rxfq)
L@

PartnerlnLearning
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Answer {r-b)&*>) t3l
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7 Given that a-b=5 and ab =3, evaluate ar +62 using algebraic identities.

5

a'+t'

(a -b>' = A" -2abt b"
-1 r , r-

3\

Answer

t*t

3l f rt)\ 
r2l

8 Alina and Chloe were asked to solve the equation 2x(4x + 5) = 4x(x+ 1). The following showed the

partial workings presented by Alina and Chloe:

(a) Whose partial working is correct?

Answer &l'tua's ttl

O) Complete the working for the one you have chosen in part (a) and solve equation to find the
value(s) for x.

ll:4, r51 , g

lz l2:c t3)>O

)z- =O W (>x- * 3) --O

>L=O q( a-=-+

Alina's partial working
2x(4x + 5) = 4x(a all
lxz +LOx = 4x2 + 4x

4xz +6x =0

Chloe's partial working:
2x(4x + 5) = 4x(x +1)

8x7 +llx = 4x2 + 4x

4xz = -6x
4x=-6

. (s,)
x:o sr x-.-7 pl

PartnerlnLeaming
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(t

9 It is givelr:hat 3 crl on a nap repres"nts;1.5 k*r ua the gri:und.

(a) Iixtrrress rbe seaie of tke;:nap in thc fonn 1 ; r, u'he.rc r is $ inrrscr.

,3,r,.r &.,6S i]3*

I .. l*n &{}i)

4;'r.ytt,er | : iSQ

(lr) iire actuai lcngth oIa road. is 12 km. Calculate rhe le*gth ol.t\is:.oad on fhe map.

l (nr , l5o ooc r

I cn,,. , l>cx3 rtf l:"''t

ril

l\swel

& {,ry lll
i.:: ..',::tl alea rftle &lotball{c) Olr lhsmap. a foolbail {ield has an arer .,1 1'.:11' 1.:{r;r3;3 :;1

field.
t ( r' ,l-l I

I :",411' .? 1.i.. tr,..r'-

b

,t < . ,,L' v Km- l)l

I0 Sr'li. e ,arr. : (

Sues x-* lrtt*
s{n -**'*

&(s)+ ? " &31

lE*B&
'.5 os

il
*xr-r)s-*b$=-tt*
$xt4 *3r-- bg* Lo

g*6
8:r.-{.5,;C = *l$*bO

e l'\ - I \

l- ' .<.

-&

Answer x = 2
-.r-"Y

PartnerlnLeaming
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1

11 There are n balls in a bag. 8 are blue, 4 are green and the rest are yellow.

The probability of drawing a yellow barll is ] .

(a) Find the numbsr ofballs in the bag.

+ =* (rrat)

}vr " 3(t>)
wzl*

tnr)

(b) Find the pmbability of getting either a grccr er yall ri dl

$etJors" tB -t- L
:lD

'qr" ' J
1K

* -rt

l8 tzl

t1l

.5

.W\,;er 1
r6
u(c) Find the proba'biiiiv of gemng o iliel)'! lsl'

Answer O tll

PartnerlnLeaming
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I

t2 In triangle ABC, angle ABC = 90". D is a poirt on 8C such that B,D js 1 of fC BD is l5 r:m
.,

;

53 {rm

(a) Find the len gth of AB.

Bc; ksc.rzrr

C D 15cn: I

Af'
&Bt=.

li[}.

lrc'* B!'
a

r P66"ca*mi ll.*x"

i*r)s3

r$r'- i{.r1?l lX qn l;,zl

(b) Find angle,{Cl,

5"t

z

6

+ir

v30xJ

B: *.=- *
Irr

(c) Finrl the area of th eti,rb ACt " 3l ' 8.? I

th* e\ tytA tr& *cD

, L,xlurle r hrhrr
2X

*n- (*)n**,, 31.1"
- t21

4no, t1l

(t*rt

Answer

*._F :
'-&

\zD cw.(d) Find the shortest length from D to lC.

f^ltcxh1---
Lrx 9) XK. +>O

ht'' rg.Bkt

4>o

3
Ansa,et ls.g M t1j

Cwl.
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13 A group of swirnmcrs took part in the 50 n freestyle heats. The stem-and-leaf diagram shows the
time takcn, in seconds. taken by this group of srvimmers to colrplete the hests.

9

2l
22

23

24

899
133345667
26617
I56

Ke)' 2l|8rnams21.8:tconds

(a) Find the number of swimmers who took part in tl,: h::,i:

m st^lj14t1cry!,. tll

(lr) Find the mean time taken by this grou

(:t.a + )(a.t)-+ )) l + 34,).:.\
)(1?.a ) 4 *.1 + ?. s- .,'.S.) - ?,-

of { rtltr tr',i's.

i,r.' r- : tr..r., <. ;:.-: i..) . :.: -r a, !1.]. i ?),2 t>t)3.L)+
l*D t

,.n::jter ,l.q l5 sefords t2l

(c) Find the n;(Xlian i:irne lakcrr b) thrs group ol iv'rnlrnor$.

Anster ))-b sc6"ds. trl

(d) Write dourr thc timc takbVby ti$tastest swimrner to complete the heats.

Answer _ l_!:E- 4qt4t ftt

(e) Top 40% of the swimmers will be selected to enter the finals. Write down the timing takor by
tbe last swimmer who qualifies for the finals,

+o% x to> 8 (mt)

An.swer 23' Z saconds t2t

[nd of Paper
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