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READ THESE INSTRUCTIONS FIRST

|INSTRUCTIONS TO CANDIDATES

Write your name, register number and class in the spaces at the top of this page.
Answer all the que.stions.

- Write your answers and working in the spaces provided on the question paper.-
All working must be \;vri-tten ;n (iark blue or black ink.

Onmission of essential workin'g will result in loss of marks.

S

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 specified in the question.

7. The use of calculators is allowed for this paper.

INFORMATION FOR CANDIDATES

1. The number of marks is given in brackets [ ] at the end of each question or part question.
2. ‘The total number of marks for this paper is 40.

3. You are reminded of the need for clear presentation in your answers.
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1.

Solve the following equations:

(@ 3" =5y,
(b)) Cx+D(x-3)=(x+ INx~-3).

Answer: (a) y =
(b) x=

- [2]

[3]
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(a)
(b)
(©)

<

v
®

/
Show that the equation of line / can be written as3x—y =3. 2]
(8, p) is a point on line /. Find the value of p.

.Find the equation of line X that is parallel to line / and passes through

-2,1).

(c)

line [ -

[1]
(21
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Number of cans ()

The graphs above show the amount of weekly salary offered b)} two different canned food
companies, Company 4 and Company B, based on the number of cans sold. The weekly salary

offered by Company B is represented by the equation § = kn + p, where S is the amount of salary

‘in dollars and # is the number of cans sold.
(a) State the value of p and explain its significance.
(b) Calculate the value of k and explain its significance.
(c) Mandy is interested to be a sales promoter in either Company 4 or B. In her
previous company, she consistently sells at least 210 cans per week. Which

company would you recommend Mandy to apply for the job? State your

reason clearly.

Answer: (a)p= ; Significance:

[2]
{b) k= ; Significance:

[2]
(c)

(2]
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Make x the subject of the followir;g formulae:

(a) l-—gzl,
y x -

(b) (y+1)* =2—3(x—a)’-

Answer :(a)x = [3]

) x= 4]



5.

Express x in terms of z.

2 +15¢-3. S
x_—!zt—3=5t,where t20,x+0,
x ;

Answer: x =

[4]

[Turn Over



6. Simplify the following and expms as a single fraction.
(@) (2be+8xE2ED”
a’blc—4)?’
2a* —32b* NCE 2b)*
al—ab-26 " 94°p

(b) 3(ad)’ =

Answer :(a) - 3]

() ' . 13]




7. Solve the following pair of simultaneous equations.
2y —xp+2x=3
2x+1=3y -

Answer: x = Y=

or x= Y = [5]

End of Paper 1
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1 (@

®

2 (a)

(b)
(©)

Sketch the following graphs on the same axes. Label your graphs and the

intercepts (if any) clearly.
(l) x==3 )
() y=2,

(i) y=2x+1,
(iv) 2y-x+11=0.

The graph of y = kx, where k& > 0, is shown below. Copy the graph onto your
answer script'and sketch y = 2kx+ ¢, where ¢ <0, on the same axes. Label your

graphs and the intercepts (if any) clearly.
m '

N

Given the expression
4-x
—2x’4+9x—4’

state another value of x that makes the equation invalid.

x#4,

Simplify the above expression.
Hence, solve the following equation:
4—x 4 x+4
+ =
-2x*+9x—4 4x-2 x*—-16

(a,1) is a solution of the following simultaneous equations, ax= 7+by and

ay=23b—x. Find the values of z and b.
[Turn Over

(1]
(1]
(2]
(2]

[2]

(1]
(2]

[4]

[3]
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®)

© -

(d)
(©

(@
(b)

(©)

C)
()

Pani wanted to buy x kg of coffee powder that would cost him $60.-

Write down an expression, in terms of x, for the cost price of 1 kg of coffee
powder. .

He decided to buy tea leaves instead after he realised that he could get an extra 3

~ kg of tea leaves for the same amount of money. Write down an expression, in

terms of x, for the cost price of 1 kg of tea leaves.

The cost price of 1 kg of coffee powder is $4.50 more than that of 1 kg of tea

" leaves. Foim an equation in x and show that it reduces to x* +3x—40=0.

Solve the equation in {c).
Hence, find the cost price of 1 kg of tea leaves.

Answer the whole of this question on a sheet of graph paper.

" The variables x and y are connected by the equation y = 2f_+ 3x—1. The

fo'llowing table shows some correspond‘ing values of x and y

x -5 -4 -3 -2 -1 0 1 2 -3

y | 34 | a 8 1 | -2 | -1 | 4 b | 26

Calculate the values of @ and b.

Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for
—5 <x < 3. Using a scale of 2 cm to represent 5 units, draw a vertical
y-axis for—5 < y < 35. Plot the graph of y =2x* +3x— 1, for-5 <x < 3.
From your graph, find

(i) the value of y whenx =2.2,

(i1) the values of x when y =20,

(iii) the coordinates of the point where y is the minimum.

State the equation of the line of symmetry.

By drawing a suitable straight line on the same axes, use your graphs to solve the

following equation 2x* +3x~11=0 for the range —5 < x < 3.

(1]

(1]

3]

[2]
(1

[2]

3]

[1]
[2]
[1]
(1]

(2]



Bonus Question

A complex number z can be represented as z = x+ ¥i; where x and y are both real

number, and i =~1 and i* =—1. Show that two complex numbers, z == +

3

MW
2|~

are solutions of the quadratic equation 222 ~6z+5=0. [2]

End of Paper 2
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Sec 2 MYE 2014 Solutions (Paper 1)

la 3y2 ='5y
¥(3y-5)=0
2
=0ory=1-
>y Y 3

1b | @x+D(x—3)=(x+3)(x~3)
| x-DEx+1-x-3)=0
(x-3)(x—-2)=0 ’
x=3o0rx=2

or

2x+1)(x~3) =(x +3)(x-3)
2x* —5x-3=x*-9 .

X —5x+6=0
(x-3)x-2)=0

T x=30rx=2

2a | Using two points (0, -3) and (1, 0),

. 0-(-3)
dient=———
gradien o

. =3
y-intercept = -3
Equation of the line:
y=3x-3

3x—-y=3

2b' | p=21

2¢ | The equation of line k is
| ¥y=3x+C

Subx=-2,y=1 into the equation.
1=3(-2)+C

Cc=7

The equation is y=3x+7

Get PSJ Private Tutor to Guide you through Exams Now!
Contact www.privatetutor.com.sg



3a

p=120 )
The fixed amount of salary -

Other accepted answers: Basic salary, minimum/lowest salary, salary when no
can is sold.

3b

=03
For every additional 1 can sold, the salary increases by $0.30 (or 30 cents)

3c

Company B.

When the number of cans sold is greater than 200, company B offer higher salary

than company A, OR- . .

when n = 210, company B offers higher salary ($185) than company A ($180).
AL : -

4a

b

P+ =2-3(x—a)

2-(y+1)¥ =3(x—a)’

o _2=(+1)
(x—a)" = 3

2
x—a=t= —___2—(y+l)
d 3
2
x=ai1’————2 (};‘1)




2 415t —
et
X

2 +15¢-3
xz

X7 +15t -3 =25x%

X —25x%% =3-15¢

x*(1-25t%) =3—15¢

e 3-15¢

1-25¢2

2o 3(1-51

- (1435150

V1+St

=25¢%

‘6a

(-2&°b)
a’b(c—4)°

Y
—[2b(c—4)] xang:_”W

(=2bc + 8b) x

_ —8ab’
c—4

6b

2a* - 32p° x(a+2b)2
a’—ab-2b*>  9a*p?
(a—2b)(a+b)

3(ab)® +

=3a%b% x

2
 (a+20)

2(a® +4b*)(a - 2b)(a + 2b)
_{a+2b)a+b)
6a*(a’ +4b%)

9a'b?




2yt —xp+2x=3---(1)
2% +1=3y---(2)

From(2)
2x=3y-1

x=-3y2—_1---(23)

Sub (2a}into (1)
3y-1

2y’ - ——2—)+3y—1=3

2y —-3-”%4-3):—1:3

42 -3y +y+6y—2=6
Y +7y-8=0
+8)(y-1=0
y=—8ory=1

.'.x=—12%,y=—80rx=l,y=1
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Sec 2 MYE 2014 Solution (Paper 2
la @x=-3 ¥
Iy (i) y= 23+
2 / @y=2
I// /(i:)Zy—x+lI=0
.3/_1 0 T
2
A s
/
1b
¥
¥ 5 -
O y=2xt ¢
Vi >
) zx
c
Y=k« /
2a x=0.5
2 4—x
—2x%49x—4
_ 4—x
(2x+1){x—4)
N
2x-1
2c 4—x N 4 x+4
—2x*49x-4 4x-2 x*_16
1 + 4 - x+4
2x-1 2(2x~1) (x+4)(x-4)
1 2 1
2x-1 2x-1 x-4
3 1
2x-1 x-4
3x-12=2x-1
x=11

Get PSJ Private Tutor to Guide you through Exams Now!




At(a))),
a*=7+b---(1)
a=3b-a
2a—-3b=0---(2)
From (2),

.2
b==a---(2
3a (2a)
Sub (2a) into (1)
az=7+za
3

3a’ -2a-21=0
Ba+7)a-3)=0

a=—-lora=3
3

Suba= —% into (2a):

~14

1po—14

9
Sub a =3into (2a):
b=2 .

.'.a=3,b=20ra=—2-§-

,b=—1-'E
9

4a

60

X

b

60

x+3

4c

x x43

180 -
60x;(xf3)60x —45
180 = 4,557 +13.5x
4.5 +13.5x-180=0
x* +3x—40 =0 (shown)

(x+8)(x-5)=0
x==8o0rx=5

4e

Cost=—-0—
5+3

=$7.50




15 | See the graph paper.

=

6. [BONUS]

k ot Y -
LHS=2[3+1) - 3+i)+5
272 272

=2(2+§5--l —-9-3i+5
4 2 4

=4+3i-9-3i+5 -
=0
=RHS

3 i, .
Therefore, z = —2- +§ is a solution.

. N2 .
LHs=z(§-‘iJ —6(3——!- £5
2 2) A2 2

—4-3i-9-3i+5

=RHS

Therefore, z = % L is a solution

Substitute z = % + % into the LHS of the equation:

- | Substitute z =%—--;—into the LHS of the equation:

trendyline 24
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For 1  Expand and simplify e For
Examiner's . Examiner's
U.
*¢ @ (2x-5)x+5) Uoe
(b) 3(x—-3y)
i Answer: (a) 1]
(®) 2]

2 Factorisecompletely.

(@ 3x*+7x-6
(b) 162-128y*
(©) 1-a’-ab-b

Answer: (a) [2]

(b) (2]

(© [2]




For 3  Simplify each of the following. For
Examiner's Examiner's
U Use
¥ @  5a%x6(ab)

15ab*

®) 3x+9  (x+3f
x+1 xX*+4x+3

Answer: (a) (1]
(b) [2]
{c) [3]

[Turn over



For
Examiner's
Use

4

5

Solve each of the followingl g,_quations.

(@ (2x+1)(x—3)=0
M) (x+2f-2x=7

Answer: (a)

)

Solve the simultaneous equations.

2x+3y=-25

3x—-4y+25=0

Answer: x=

[1}
(3]

[31

For
Examiner's
Use



For
Examiner's
Use

5

(a) . 1 1 1 For
Make s the subject of the formula —4-—=-. Examiner's
r s t Use
M) Given that Va® +b =c+1, -

(i) express ainterms of b and c.
(ii) Hence, find the exactvalue of @ when b =—5 and ¢ = 3.

Answer: (a)

(bi)

(bii)

[3]
[2]
‘Al

[Turn over



For
Examiner's
Use

A map is drawn to a scale of 1 : 5000.

(a)

(b)

A rectangular car park has a length of 10.5 cm on the map. Find the actual
length of the car park in metres.

A circular pond has an actual area of 1 500n square metres. Find the area of
this circular pond on the map, giving your answer in terms of 7.

Answer: (a) m [2]

(b) . cm® (3]

Rachel threw a ball upwards from the ground.

Given that the height of the ball, Ametres, from the ground after £ seconds is
given by the equation # =30¢—6¢%, find the time taken for the ball to hit the
ground.

Answer: s [3]

For
Examiner's
Use



For
Examiner's
Use

9

pis inversely proportional to the cube of 4.
(a) Given that when p =35, g =2, express p in an equation in terms of g.

(b) Itis known that p = @for a particular value of g.
Find the value of pin terms of 6, when this value of g is halved.

Answer: (a)

(b)

el

For
Examiner's
Use

[2]

[Turn over



For
Examiner's
Use

8

10  In the figure below, AABC=AXAY, AB=90cm, AC=50cm,
LAXY = 89'and /BAY= 125

A
90 ¢ <%

@

A

Write down the length of XY.

5

(b) Find £XAY, stating your reason clearly.

(¢) Find AC:CX.

Answer: (a)

cm

(b)

(c)

[1]
[2]
[2]

For
Examiner's
Use




For
Examiner's
Use

9

11 In the figure below, ABAC is similar to ACED.
Given that AC= 10 cm, DE = 6 cm, AB =6 cm and ZDCE = 90°. Find

{a) Find ZABC.
(b) Calculate

(i) the length of EC,
(ii} the area of ACED.

Answer: (a)
(bi)

(bii)

D
A
10 cm
6 cm
6 cm
B 8 cm E C

col

cml

[1]
[2]
[2]

~ End of Paper ~

For
Examiner's
Use
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Answer Key
la 2x* —5x* +10x—25 b | 3x%—-18xy+27y"
2a (3x—2)(x +3) 2b | 2(9+8y)9-8y) 2¢c | (a+1)f{i—a-b)
3a 2a°b 3b 3 3c 2
(x+l)(x—l)
4a 1 4b x=-3 or x=1
x=—— or x=3
2
5 x=-5, y=25
6a s Mt 6bi | 4 (c+1F —b 6bii | 5 =421
r—t
Ta 525m 7b I 4
—CIm
8 t=5 9a 40 9% | p=86
P=—73
q
10a | 50cm G [ 10b | ZXAY=125°-89°=36° | 10¢"pS5 4T
11a |90° 11bi |3.6cm 11bii | 8.64 cm”

Get PSJ Private Tutor to Guide you through Exams Now!
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For 1  Expand and simpli For
Examiner's P plify ) Examiner's
U, U
* @ (2x-5 )(Jc2 + 5) *

b)) 3(x-3yy
@ (2x-5x*+5)

= 2x’—-5x* +10x—-25 [BI1]
(b) 3(x—3y)2

=3(Jc2 —6xy+9y2) or (3x-9y)(x—3y) [M1]
= 3x* -18xy+27y* [Al]

Answer: (a) 1

(b) [2]

2  Factorisecompletely.

(a) 3x*+7x-6
(b) 162-128y*
(© 1-g*-ab-b

(@ 3x*+7x-6
=(3x-2)(x+3) [M1, Al] or [A2]

162 -128y*
= 2(81-64y?) M1]
= 2(9+8y)(9-8y) [Al]

(b)

© 1-a?—ab-b
=(+a)i-a)-bla+1) MI1]
= (a+1)(1—a—b) [A1]

Answer : (a) [2]

(b) 2]
(©) M




For
Exagminer's
Use

3  Simplify each of the following.

@ 54%bx6(ab)
15ab°

(b) 3x+9 | (x+3Y
x+1 x*+4x+3

(@) 54%x6(ab)

Tsap e b Bl

(b) 3x+9_:_ (x+3)
x+1  x*+4x+3
_3(x+3)x(x+3](x+1)
x4+l (Jc+3)2
=3 [Al]

M1]

() 1 x-1

x—1+(1+x)(1—-x)

= 1 -1 [M1- change of sign]
x—1 (+x)x—1)

_ x+1-x+1
“(x+1)(x—1)
_ 2

T (x+1)(x-1)

[M1-common denominator]

(Al]

Answer : (a) . (1]

(b) [2]
(c) (3]

For
Examiner's
Use



For
Examiner's
Use

Solve each of the following equations.

@ (2x+1)(x-3)=0
®)  (x+2f -2x=7

@ x=—% or x=3 [Bl]

®) (x+2P-2x=7
x*+2x—3=0 [MI]
(x+3)(x~1)=0 M1]
x=-3 or x=1[Al]

Answer : (a) [1]

(b) [3]

Solve the simultaneous equations.

2x+3y=-2.5
3x—4y+25=0

2x+3y=-25 - (1}
3x—-4y=-25 —————-(2)
%3, 6x+9y=-75--—-(3)

(2)x2, 6x—8y=-50 ——-(4)
(B)-@), 17y=425
y=2.5

Sub y=-2.5 into (1),
2x+3(2.5)=-25

x=-5

Answer: x= , Y= _ B

For
Examiner's
Use



For
Examiner's
Use

5

@ Make s the subject of the formula +++= %
r )
(b)

(a)

(®)
M

(i)

Given that va? +b =c+1,

(i) expressaintermsofb andec.
(ii) Hence, find the exactvalue of 2 when b =—-5 and c = 3.

-+

It
~ s g |
| I

b S R R

M1]

— [MI]
rt

s=—"1 [A1]
r—t

va* +b=c+1
a+b=(c+1 [M1]
a’=(c+1) b

flc+1f~b [Al]

@ [t |

a

/B +1P +5=xZ1 [BI)

a

Answer: (a)

(bi)

(bii)

(3]
2]
1]

For
Examiner’s
Use



For
Examiner's
Use

A map is drawn to a scale of 1 : 5000.

(a) A rectangular car park has a length of 10.5 cm on the map. Find the actual
length of the car park in metres.

(b) A circular pond has an actual area of 1 500z square metres. Find the area of
this circular pond on the map, giving your answer in terms of 7.

(a) 1cm--——---—-5000cm
1cm -—--ee S50m [Ml]
10.5 cm ------- 525 m [Al]
) 1cm* e 2500 m* [M1]
ax1500 5 2
1 500m 1
2500 m” (MI1]
=%?m€ [Al]

Answer: (a) m_ [2]

(b) cm® [3]

Rachel threw a ball upwards from the ground.
Given that the height of the ball, hmetres, from the ground after ¢ seconds is

given by the equation s =30¢—6¢*, find the time taken for the ball to hit the
ground,

h=6t(5-£)=0 MI1]

t=01(rej) or £=5 [Ml]

t=5 [Al]

Answer :

S [3]__

For
Examiner's
Use



7

pis inversely proportional to the cube of g.

(@)
(b)

(a)

(®)

Given that when p = 5, ¢ = 2, express p in an equation in temms of g.
It is known that p = @for a particular value of g. Find the value of pin terms
of 6, when this value of g is halved.

_k
s
5=k k=
=—3=k=40 (MI]
40
p=— [Al]
q

Whenq=a,p=9:>9=4—?-
a
40
1 )”
—a
2

p= 8(@) =88 [Al]
a

Whenq:%a, p= [M1]

Answer : (a)

(b)

(2]

2]




For
Examiner's
Use

8

10 In the figure below, AABC=AXAY, AB=90cm, AC=50cm,
ZAXY = 89 'and ZBAY= 125"

(a) Write down the length of X7Y.
(b) Find ZXAY, stating your reason clearly.

(¢) Find AC:CX.

(@) XY=50cm [B1]

(b) ZBAC = ZAXY =50 [M1]
LXAY = 125°-50°=75° [Al]

{c) AX=AB =90 cm [M1]

CX=90-50=40cm
AC:CX=35: 4 [Al]

Answer: (a)

cm

(b)

(o)

(11
[21
[23

For
Examiner
Use

¥,

L)
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9

11 In the figure below, ABAC is similar to ACED.
Given that AC = 10 c, DE =6 cm, AB=6 cm and #DCE =90°. Find

D
A
10 cm
6 cm
6 cm
B 8 cm E ¢
(a) Find £ABC.

(b) Calculate
(i) thelength of EC,
(ii) the area of ACED.

(a) ZABC=90° [Bl]
® G EC_DE

AB AC

EC 6
== 1

6 10 (M1
EC=36cm [Al]

) E_i [M1]
8 10
DC=48cm

Area of ACED = —}):x3.6><4.8 =8.64 cm® [Al]

Answer: (a) ° 13
(bi) cm [2]
(bi) e’ 2]

For
Examiner's
Use

~ End of Paper ~
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. (b). Two quantities, pand ./q, are in direct proportion. When q is increased by

The area of a reservoir is 180000 m?. It is represented on a map by an area of 2 cm’.
(a) Express the scale in the form 1: n.

(b) Given that the shoreline of the reservoir is 5.4 km. What is the shoreline on
the map?

(a) Two quantities, y and x%, are in inverse proportion.
If the difference in the values of y when x =5 and when x = 10is 1.2, find
(i) anequation connecting x and y,

(il) the value of y when x = —2.

h%, the percentage increase in p is 200%. Find the value of #.

Expand and simplify the following.
@ @Bx—53x+5)

() B-»(7+4y)

Factorise the following completely.
(@) 12x°y-18x*y* +6xy°

M) 16—{c + 2d7

(a) Factorise 2x 4+ 13x + 15

(b) Hence, write down the factors of 21315.

6x—2z
3z—x

Given y=

(a) Ifz= —3andy =2, find x.

(b) Express z in terms of yand x.

[2]
(2]

[2]
(1]

N -["2»]‘ e

()
(2]

(2]
(2]
[1]
[2]

[2]
(2]



10.

Simplifythe following.

@@ _3 x
4x+2 2x2—-3x—2

(b) [ x-—-6 _1]+ x>

x2—x—6 4-—x*

(3]

(3]

It is given that x =5 is a root of the equation 4x%+kx —15 =0, where k is a

constant. Find,
(a) thevalueofk,

(b) the other root of the equation.

[2]
[2]

The area of a rectangle is four times the area of a square of side (x + 1) cm. The length

and breadth of the rectangle are (3x + 5) cm and (3x — 1) cm respectively.

(a) Form an equation in x and show that it reduces to5x2 + 4x — 9 = 0.
(b) Solve the equation.

(¢) Hence find the area of the rectangle.

The radius of a small circle is (p — 2q) cm and the radius of a big circle is

(5p — 12g)cm. The radius of the big circle is twice the radius of the small circle.

(a) Write down and simplify a linear equation connecting p and g.
(b) If the sum of the circumference of the two circle is 16 & cm.

Write down and simplify another linear equation connecting p and g.
(c) (i) Find the values of p and g.

(ii) Hence, find the radii of the small circle.

[2]
(2]
[2]

[1]
[2]

i3]
(1]



11. In the diagram below, AB, DC and XY are parallel to each other. AC and BD meet at X.

It is given that trangle ABX is similar to triangle CDX.
A i

Giventhat AB=18cm, DX =6cm, XB=9 cm and XY =7.2 cm, find

(a) thelength of CD, [2]
(b) Area of ACXY [2]
Area of trapezium XABY

~~~End of Paper~~
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2

The area of a reservoir is 180000 m”. It is represented on a map by an area of 2 cm’.

(a)

Express the scale in the form 1 : n. 2]

(b)

Given that the shoreline of the reservoir is 5.4 km. What is the shoreline on | [2]

the map ?

(a)

2 cm” = 180 000 m*

1em 2 =90 000 m?

lcm =v90000 [M1]
=300 m
=30000cm [Al]

(b)

5.4 x1000x100
30 000

(M1}
=18cm [Al]

Shoreline on map =

A aly

(a)

Two quantities, y and x°, are in inverse proportion.

If the difference in the values of y when x =5 and when x = 101is 1.2, find

(i) | an equation connecting x and y, [2]

== [Al]

(ii) | the value of y when x= —2. [1]
40
YT
=10 [B1]




(b) | Two quantities, p and /qare in direct proportion. When g is increased by | [2]
h%, the percentage increase in p is 200%. Find the value of h. -
p=kJq

_ ;. |100+n
3p=k oo M1]
100+ R
3 = k1 g
100+h
3p =p 100
100+h
3 100
_ 100+h
~ 100
900=100+h
h =900—100
= 800 {Al]

Expand and simplify the following.

@) | Bx—5)(3x +5) (1]
= 9x2_25 [B1]
® =T +4y) {2]

=21+ 12y — 7y — 4y? [Ml]
=21+ 5y — 4y? [A]]

Factorise the following completely.

@) | 123y -18x*y* + 6xy° [2]
= 6xy(2x2 - 3xy + y2)[M1]

= 6xy(2x — y)(x — y)[Al1]

) { 16 - (c-20° 2]
=42 — (¢ — 2d)*[M1]




*[4 — (¢ — 2d)][4 + (c — 2d)]{A1]

(a)

Factorise 2x% + 13x + 15

=(2x +3)(x +5) [Bl]

{1]

(b)

Hence, write down the factors of 21315.
21315 =2(10 000) + 13(100) +- 15 [M1]
= [2(100) + 3][100+ 5]
=(203) (105) [Al]

(2]

" | Given y=

6x—2z

3z—-x

(@)

Ifz= —3andy =2, find x.

_6x—2z
3z—x

6x—2(-3)

2= 3(—-3)—-x

(M1]

_ 6x+6
T —9—-x

2(-9—x)=6x+6
—-18—2x=6x+6
—18—6=6x+2x

—24 =8x

= -3 [Al]

(21

(b)

Express z in terms of y and x.

_6x—-2z
3z—x

(21




y(3z—x)=6x-2z
3yz—xy=06x-2z [Ml]
3yz+2z=06x+xy
2By+2)=x6+y)

_ x(6+y)
e [Al]

Simplifythe following.

(a) 3 X
dx+2 2x*—3x-—-2

3 x ]
T 2(2x+1) DMl

3(x—2)-2x

s ———~  [MI]

2(2x+1)(x—2)

3x—6 —2x
202x + 1)(x — 2)

x—6

(3]

[ x—6—(x* - x—6) A=
(x—3)(x+2) 2

X

[x=6-x+x+6]_ Q2+x)(2-x)
(x—3)(x+2) ]X 2 (M1}

X

X

___HZx—xz]X (2-x)
| (x=3) ?

= el
B [ x-6 x? [3]
__(x—3)(x+2)~j|74—x2 M)




=[x(2—x)]x2—-x =[(2—x)2:| [A1]
(x=3) x* x(x—3)

It is given that x =5 is a root of the equation 4x2 + kx — 15 = 0, where k is a

constant. Find,

(a) | the value of k , [2]
4x2 +kx—15=10
4(5%) + k(5) — 15 =0 [M1]
100-15+5k =0

85+5k =0

k= —17 [Al]

(b) | the other root of the equation. [2]
4x2 —17x—15=0
(4x+3)(x—-5)=0

(4x+3)=00r (x—5)=0 [M1]

dx = -3 or Xx=93

x = —% [Al]

The area of a rectangle is four times the area of a square of side (x + 1) cm. The length

and breadth of the rectangle are (3x + 5) cm and (3x — 1) cm respectively.

(a) | Form an equation in x and show that it reduces to5x% + 4x — 9 =0 [2]
4(x+1)*=Bx+5Bx—-1) [MI]
4(x* +2x+1) =9x% —3x +15x—5
4x* +8x+ 4 =9x*+12x -5 [Ml]

5x%2+4x—9=0 {[proven]




®)

Solve the equation and find the area of the rectangle
5x2+4x—-9=0
Gx+9DNx—-1)=0 [Ml}]
(5x+9)=00r (x—1)=0
5x=—9o0rx=1

x= —i;-orx =1 [Al]

(2]

()

Find the area of the rectangle.
Area of rectangle =4(1 + 1)? [M1]
=16 em’[Al]

[2]

10.

The radius of a small circle is (p — 2q) cm and the radius of a big circle is

(5p — 12¢)cm. The radius of the big circle is twice the radius of the small circle.

(@

Write down and simplify a linear equation connecting p and g.
2(p—2q)=5p—12q
2p—4q =5p—12¢q

3p—8q=0 (1) [Al]

1]

(b)

If the sum of the circumference of the two circle is 16 & cm.

‘Write down the pair of simultaneous linear equations connecting p and g.

2n(p —2q) + 2n(5p— 12q) = 16x
2n[( — 2q) + (5p — 12q] = 2r(8) (MI]
P—2q+5p—12q=8

6p—14q=18

3p—79=4 () [Al]

(2]

(©

(i) | Find the values ofpand g.
Eqn (1) -Eqn (2)
—8q—(—7¢) =0—4 [MI]

31




—q=—4
q=+4%

Substitute g = 4 into equation 1 [M1]
3p—8(4)=0
3p—32=0
3p =32

32
P=3

p =102 [Al]

(ii) | Hence, find the radii of the small circle. [1]

Radius of small circle

=p—2q
=102-2(4)

2
= 2; (B1]

11.

In the diagram, AB, DC andXY are parallel to each other. AC and BD meet at X. It is

given that AABX is similar to ACDX
A

Given that AB= 18 cm, DX =6 ¢cm, XB=9cm and XY = 7.2 cm, find




(a) | the length of CD, [2]
AB  BX
o s CD DX
o= 5 Ml
18x6= 9%xCD
€D =12 [Al]
() Areaof ACXY
Areaof trapezium XABY {2]
7.2
T187 727 M
_4
21
[A1]
Or
Areaof ACXY _ E)z
Areaof ACAB 18
Areaof ACXY ( 4 J
——————=—| [M]]
Areaof ACAB \25

Areaof ACXY 4

Areaof XABY 25-4
{A1]

~~~End of Paper~~
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1 Which of the graphs below could be the graph of

(a) x=3,
b y=3
“Ya
> x
0
Graph 1
¥y
, A »
» X
0 N
Graph 2
y
A
» X
0
Graph 3
Answer: (a) Graph [1]
(b) Graph [1]




The diagram shows the graph of the straight line y—x=-4.
(@) Another line2x+y =2 passes through the points (0, 2) and (1,0).

X 0 3
y 2 a

Find a and use the values on the above table to draw the line
2x+y=2. [1]

(b) Use your graph to solve the simultaneous equations y—~x =—4 and
2x+y=2.

Answer(a)

=}

&

-~

=6

Answer: (b) *< oY= [1]




3 (@ Factorise x* — 2xy + y°.

(b) Hence, evaluate 42x42—-1683+4.

You must show your working clearly.

Answer: (a) (1]
(b) 12]




4  Giventhatx+y =3 and x*—~y® = 45, find the value of 8x — 8y.

Answer: [3]




5 Giventhat v = , express w in terms of v and x.

x+w

Answer: 3]

6  Itis given that y is directly proportional to x*. If y = 20 whenx = 1, find
(a) ywhenxisdoubled,

(b) xwheny=280.

Answer: (@) Y= (2]
b *= . [2]




7 (@) Factorise completely 3a(r+s)—r—s.

(b) Expand and stmplify (3x + 2y)(x — 5y).

Answer: (a) 2]
(b) 2]

8 (@)  Factorise x> — 9.

(b) Use your answer in part (a) to find two factors of 9991, other than 1
and 9991. You must show your working.

Answer: (a) _[1]
(b) (3]




Melvin stands at the edge of a cliff and throws a ball vertically upwards. The
height of the ball above the top of the cliff after ¢ seconds is 2 metres such
that 2 =1t(8 — 5¢).

(a) FindsAwhent=1.

(b) (i) Findhwhent=35.
(ii) Explain the significance of your answer.

(c) Find the time taken in seconds when the ball is at the same level as the

top of the cliff.
Answer: (a) m 1]
(bi) m 1]
(bii) [1]
© s [2)



10  Simplify

@  (2x-5y)
10x%-25xy’

(b) x*—-16y*
x*+10xy+24y* "

Answer: (a) [2]
(b) (3]
11 Solve the following equations.
@)  6x*+7x-24=0
®) @y+1)* =196
Answer: (a) *< or 21
by Y= or 3]
End of Paper
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ANSWERS
(@) {Graph!l x=3 B1 1
() |Graph3 y=3 Bl 1 2
(a) 2x+y=2
X 0 3
y 2 -4
a=-4
Correct line drawn on grid passing through (2, -2) D1 1
1 ¢ Ty . N ]
- Wby =2 gt y:—J'C=.-4f K
: N
\‘\ 1 X]
-2 3 -1 IE: 3 4 5 5 7 a 9 i 10
ol N
T N
pgle N
T : i '\i\ T
b) |x=2,
y=—2 Bl 1 2
@ |G-y Bl 1
M) | 42* —168 + 4
=(42-2)% M1
( ) 422 — 242)(2) + 22
= 40%
= 1600 Al 2 3
x*—y* =45
(x+y)(x—y) =45
x—y=45+3=15 Ml
8x—8y =8(x—y) M1
=8x15=120 Al 3 3
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WX
vy =

X+ w
W= wx
x+w Ml
vix + v’w=wx
wv? — wx = —v2x M1
vix vix
w=— or Al
viex x—v?
@ |y=k
k=20 M1
y = 20x"
y =20(2)°
=80 Al
(b) |y=20<
80 = 20x?
%t =4 M1
x=32 Al
@ 3a(r+s)—-r—s
=3a(r+s)—(r+s) M1
={(r+s5)(3a-1) Al
() | BGx+2y)(x—5y)
=3x% — 15xy + 2xy — 10y?
X Xy Xy ¥y M1
= 3x* - 13xy — 10y? Al
@ | x*-9=0x+3)(x-3) Bl
(B) | x¥*-9=9991
x =10000 or x*-10000=0 Ml
x = +4/10000
=100
(x+3)(x—3) = (100+3)(100-3) Ml
The factors are 103 and 97. Al




1
=4—or -5
y 301'

9 (@ |[t=1,
h=8-5
=3m Bl
i) |t=5, Bl
h=8(5)-5(5)?
=-85m
(bii) | The ball is 85 m below the top of the cliff B1
(©0 |t8-5t)=0 -
t=0(reject) or ¢ =-§- M1
Time is %s or1.6s Al
10 (a) (2x-5y)*
10x% —25xy
2x—5y)°
_( y) M
5x(2x—5y)
_ 2x-35y
T 5x Al
b) | c+4y)x—4y) M1
(x+4y)(x+6Y) M1
_ =4y Al
(x+6y)
W@ e h7x—24=0
2x - 3)(3x+8) =0
(2x — 3)(3x + 8) M1
x= 1—1- or _22 Al
2 3
®) | Gy+1)* =196
M1
=+
3y+1==%14 M1
3y+l1=140r 3y+1=-14
1
y= 4; or -5 Al
OR
] By+1)? =196
2 ——
O9y*+6y+1-196=0 M1
9y’ +6y—195 =0
©y-39)(y+5)=0 M1
Al
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1

5

It is given that one of the solutionto the equation 3x* = 6—bxis 3. Find
(a) the value of b,

(b) the other solution of the equation.

The speed of a bullet fired from a gun is inversely proportional to the square
root of its mass. When the mass is 64 g, the speed is 560 m/s.

Using sto represent speed in m/s and m to represent mass in grams with &
as the constant,

(a) write an equation connecting sand m,

(b) use the equation to find its mass when its speed is 400 m/s.

There are 2 queues at the bus stop during peak hours. The number of people
in the firstand second queues are p andg respectively. The value of p

is
Tyt 4t
greater thin q.

ks
i

(a) If the difference in the numbers of people in these queues is 18, form
an equationconnectingp and gq.

(b)  If the number of people in the first queue is three times the number of

people in the second queue, form another equation connecting p and g.

(¢) Solve the simultaneous equations usingsubstitution method.
Hence, find the total number of people in the two queues.

(@)  Factorisel6x* —24xy +9y*.
(b) Given that
x*+y*=19
and xy=3,

find the value of (x + y) when both x and y are positive.

Expand and simplify each of the following algebraic expressions.

(@ T(x-3)(x+2)

®)  (x-Dx*-+D]

[1]
(2]

[3]
[2]

(1]

[1]

(3]

{21

(3]

(2]
[3]



6 Sueis x years old. Carol is one year older than Sue and Niki is one year
younger than Sue. The product of Carol’s and Niki’s ages is 264 times the
difference of their ages.

(a) Use this information to form an equation, in terms of x, and show that [2]
it reduces to x*~529=0,

(b) Solve the equation for all possible values of x. [2]

(c) Hence, write down Niki’s age. [1]

7  Simplify the following expressions.

(a) 2x* -2 1 3]
x2+2x+1.x+1

M 6ab+cd —2ad -3bc 3]
3b-d

8 (a) Giventhatx=a+ 5>

(i) make b the subject of the formula, [2]

(i) hence, find the values of b when x =240 and a = 71. 2]

(b) Express - - 7 i4x2 + Ty as a single fraction. 4]

9 (a) Factorisecompletely x?y? —x*—1+y?. [3]
(b) Solve 2% =% giving your answer correct to 3 significant figures. 31

(¢) Mrs Chan bought x eggs at (x — 9) cents each and (x — 2) sausages at
(x— 3) cents each. Write down and simplify an algebraic expression for
theamount of money Mrs Chan spent. [3]



10 Answer the whole question on a sheet of graph paper.

The table of values for the quadratic equation y=5—x— x* as shown below.

=3 -2 -1 0 1
1 3 p 5 3
(a) Find
® »p
(i) g [2]
(b) Using a scale of 2 cm to 1 unit for both x-axis and y-axis, draw the [3]
graphofy=35 —x—x*for-3 @x@ 2.
(¢) Use your graph to find
(i) the equation of the line of symmetry, [1]
(i) the maximum value of y, [1]
(iii) the values of x that satisfy the equation 5 - x -x = 3, 21

End of Paper
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Answers (Sec 2E Maths 2014 Mid-Year Exam Paper 2)

ANSWERS
1 @ |352%+bx-6=0
When x=3,
332 +b(3)-6=0 -~
35+21=0
b=-7 Bl 1
b) | 3x°-7x—6=0
Bx+2)(x-3)=0
) ) M1
SLXx=—% or x=3
The other solution is x=-2 Al 2 3
7@ [,k
~Tm M1
k=svm .
M1
= 560%8
=4480
. 4480
Jm Al 3
®) | 4002480 '
Jm
_ [4480]2 M1
400
=125.44 g Al 2 5
3 @ |[p-g9q=18 Bl 1
® |p =3¢ Bl 1
(©0 [3q-9q=18 M1
2qg =18
g =9 M1
p =27
total number of people in both queue = 36 Al 3 5
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(@)

16x% —24xy +9y* = (4x)* — 2(4x)(3y) + 3y)*

Mi
= (4x —3y). or multiplication frame | A1 cao
(®) | Given x* +y* =19 and xy =3,
x4+ y +2(xy)=19+2(3) M1
x2+2xy+y* =25
2 _
(x+y) =25 M1
(x+y)==15
Since both x and y are positive,
(x + y) cannot be 5.
Hence, (x+y)=5. Al 3
@) | 7(x-3)(x+2) = 7(x* —x—6) Mi
= 7x? ~Tx—42 Al
® | x-D-(x+1D)]
= (P —x(x+D)—x2+(x+1] or (x— D[¥* —x-1] M1
=(x* -x*—x—x*+x+1) M1
=x"—2x"+1 Al 5
(a) | Letx years old be Sue’s age.
Let ( x + 1 )years old be Carol’s age.
Let (x — 1) years old be Niki’s age.
(x+ D(x—1) = 264[(x + 1) <(x—1)] Ml
o -1) =264(2)
x*—529=0 (shown) Al
®) 1259 =0 i
X -2 =0
(x+ 23)x-23) = 0
x=-230r23 . Al
(€ (22 Bl 5
@ | 2x*-2 1
x> +2x+1 x+1
_2(" D, x+1 Ml
(x+1)? 1
=2(x——1)(x+1)xx+1 M1
(x+1)? 1
=2(x—-1) or 2x-2 Al




(b)

6ab+cd —2ad —3bc

3b—d
_ 6ab—3bc +cd —2ad Ml
3b—-d
_3b(2a—-c)+d(c—2a) b
) 3b—d eliner M1
_3b(2a—c)—d(2a—c)
3b—-d
_(Bb-d)(2a-c)
3b-d
=2a—-c Al
8 (@) | -, 4p?
P=x—a
b=+x—a IXIII
(aii)
b=4+/240-T71
=+13 M1
or-13 Al
(b) 3 4 5
- +
x—y 4y'—4x* x+y
3 4 5
= - + Mi
x=y 4(y+x)(y—x) x+y
_ 3 + 4 + 5 M1
x—y 4x+y}x-y) x+y :
=3(x+y)+1+5(x—y)
(x+y)(x—7) Ml
_ _8x—-2y+l
(x+y)(x—y) Al




(b)

(0

xzyz — =1+ yz
= 22(y* =D -1~y or (¥’ =D+ (-1+y*)
= x2(y* =D+ -D="+(y* -

=(x* + )y -1
=+ Dy +Dy-1)

p _ 1 -

25 Tp

Tp* =25
, 25
pr==2

25
T
= % 1.89
2(x=9+(x-3)(x-2)
= x?—9x+x*—-5x+6
= 2(x*—7x+3) or 2x*—14x+6

"7
p ==

M1
M1
Al

M1
Ml

Al
M1
Ml
Al




2

B2

D1
D1

3

D1

D1

Bl
Bl
B1
for

o

1

both

wnj

p=35

g =-1
Correct scale

Correct axes

L P Y 1Y

Smooth curve and correct shape

Ot DNPRIRRN.

=-0.5

Line of symmetry, y

x=-05+05
525+ 0.5

lor-2+0.5

(ai)

10

(b)

(ci)
(cii)
(ciii)
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GMS(S)/Math/P1/MYE2014/2E
Total Score: [50 marks]
Answer ALL questions in this paper.

1 Express 4.905378 correct to
(a) the nearest integer,
(b) two decimal places,

(c) four significant figures.

Answer: (a) {1]
(b) f11
(c) [1]
2 Consider the number pattern.
2 1
m=————t —
Ix2x3 1 2 3
2 1 2 1
= ——
2x3x4 2 3 4
: 1. 2.1
3x4x5 3 4 5
(a)  Write down the eighth line in the pattern.
(b)  Find the value of i _2 + L
30 31 32
Answer: (a) (1]
® (2]




GMS(S)Math/PI/MYE2014/2E
If y is directly proportional to %xz +5and y = 14 when x=2,
(@) find an equation connecting x and y,
(b) find the value of y when x =15,

(c) calculate the values of x when y = 26.

Answer:  (a) [2]
®) y= i (1
{(c)x= or {2]
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= -2

bles x and y are connected by the equation y — 3x

The varia

the table.

given in

Some values of x and the corresponding values of y are

-

Find the value of p and of 4.

(a)

(b)

[1]
[1]

Draw the graph of y — 3x = -2 on the axes given below.

=2

On the same axes, draw and label the line x

(c)

=-2.

2andy

Find the area of the figure bounded by the lines y - 3x=--2, x

(d)
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q:

(@p=

(d)

Answer.

units?[1]
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The figure shows a rectangle with its sides as indicated. The sides are given in centimetres.

Find
(a)
(b)

the value of x and of y,
the area of the rectangle.
x+y+2
2y x+2
2x + 1

Answer: (a)x=

y:

(b)

(31

cm’[2]




6

Expand and simplify each of the following expressions.
@  (6w+y)Bw-2)

® 3x(x - 6)— (2x + 5)(—x +3)

Answer: (a)

GMS(S)/Math/P1/MYE2014/2E

[2]

)

[4]




GMS(S)/Math/P1/MYE2014/2E
Expand and simplify each of the following expressions using suitable special algebraic
identities.
(@ (-3a-17b)*

M)  2Aab+3*-9

Answer:  (a) [2]

(b) (3]

(a) Simplify % — (x—a)(x + a).
(b) Using your answer to (a), write down the value of 179482 — 17945 x 17951 without

using a calculator,

Answer: (a) : 2]

) [2]




9

Simplify the following algebraic expressions.

1843
8la“b
®) K —1 _3h+6

B —3h+2 h-2

GMS(S)/Math/P1/MYE2014/2E

Answer: (a) [1]

) [31




10

Factorise fully the following expression.

(a) ab+4a+3b+12

Answer:

GMS(S)Math/P1/MYE2014/2E

(2)

2]

(5)

(2]

(©)

(2]




11

Given that |~ = j
s+r
(@) express sinterms of pandr,

(b)

find the value of sif p=1and r=2.

GMS(S)Math/P1/MYE2014/2E

Answer: (a) 3]

(b) o

10
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Answer Keys (Paper 1)
la 5 8a a
1b 4.90 8b 2
le 4.900 9a 24

9b°
2a 40 Sb h+1

3(h+2)
2b 1 10a (a+3)a+4)

14880
3a 1, 10b 2 2
=2(=x"+5 3x—-—y)3x+—
y (2 x“+5) ( 5 ¥ X 9 »)

3b y=135 10c |4(2x-95)x+3)
3c x=+4 11a 1-p?r

s=

p+1
4a p=-5,q=4 11b .i'_""l
2
4d 6 units”
S5a x=4,y=3
5b S54cm”
6a 18w — 9wy’ — 2y°
6b 5% —19x-15
Ta 9a° + 42a +29a"
7b 2a°b” + 12ab +9
Get PSJ Private Tutor to Guide you through Exams Now! 11

Contact www.privatetutor.com.sg
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Marking Scheme (Paper 1)
Qn | Workings / Answers Marks | Remarks
1a 5 1
1b - [ 491 1
1c 4,905 1
2a
2 1 2.1
8x9%x10 8 9 10 1
2b 2 2 1
30x31x32 29760
= -——1 1
14880
S - Y
—x*+5
2
k= _1_1‘.*_
—(2)*+5
2( )
k= 2 1
y=2(lx2+5) or 2= -2 1
2 ~x*+5
2
3b 2= 1 y
—x*+5
2
y=2A=(25)+5]
2 1
y=35
| yaaleres)
2
26 = 2(—1-x2 +5)
2
1,
~x‘+5=13
2
-l—x2 =8
2
x*=16
X =+4 1,1 1 for = sign , 1 for answer
4a |[p=-5 . 1
g=4 1
4b Refer to graph
4c Refer to graph

12
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4d

Area= %x2x6

= 6 units®

5a

x+y+2=2x+1
L =x-y ———(1)

2y=x+2
2y —2=x-—-—-—-(2)

sub (2) into (1)

1=2y-2-y
3=y

sub y = 3 into (2)

23)-2=x
4=x

5b

Area=(2x+ 1)(x+2)
=[2(4) + 1][4 + 2]
= 54cm’®

6a

6w+ y)(Bw ~2y)
= 18w’ - 12wy3 + 3wy3 - 2y6
= 18w’ — 9wy’ — 2y6

6b

3x(x—6)— (2x+ 5)(—x+3)
=3x> — 18x — [-2x% + 6x — 5x + 15]
=322 ~18x+ W% —x—15
=5x°—19x— 15

Ta

(-3a-7b)*
= (=3a)* — 2(-3a)(7b) + (7b)*
=9q% + 42ab + 49b*

7o

2ab + 3 -9
=2 [(ab)* + 2(ab)(3) + (3)1] - 9
=2a’b* + 12ab + 18 — 9
=2a°b* + 12ab + 9

8a

X —(x—a)(x +a)
=x2—[x2—a2]
=x-X+d
:a?'

8b

17948* — 17945 x 17951
= 17948% - [17948% — 3%
= 32 ‘
=9

LKs )
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9a

18¢°b° _ 2a’
81a’b®  9p°

9b

h*-1  3h+6
R -3h+2 h-2

_(ADh=D k-2
T (h=2)h-1) 3(h+2)

kel
3(h+2)

1,1

10a

ab+4a+3b+12
=alb+4) +3(b+4)
=(a+3)b+4)

10b

4
9 2___ 2
*T e
2
= (3x)2-(§y)2

=(3x—§y)(3x+§y)

10c

8x° + 4x — 60
= 4(2x* + x — 15)
=4 (2x - 5)(x +3)

11a

11b

B l—pzr

B p2+1

_1-0’@

T2+
1

5§ = ——

2

14
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Total Score: [50 marks]
Answer ALL questions in this paper.

1 (a) Find the lowest number k, such that 224k is a perfect square.

(2]
(b) 3 bells toll at intervals of 12, 15, 42 minutes respectively. If the bells (3]
toll together at 2pm on Monday, when will be the next time the bells
toll together?
2 Solve the simultaneous equations.
1 1
—x—-=y-1=0,
27737
x+6y+8=0. [4]
3 (a) Factorise completely 81m* —16n*. [3]
o Au®—-36—-u*t+9t
) Simpli . 4
® pIify u? +4u—21
1 : 9
(¢) Expand and simplify [Ex + 4] -x(4-5). [4]
x
4 It is given that y is directly proportional to (x—2)° and x =7 when
y=375. ¥Find
(a) anequation connecting x and y, [2]
(b) the value of y when x =5, [1]
(¢) the value of x when y =24, (2]



GMS(S)/Math/P2/MYE2014/2E

2
d = ———, find g in terms of x.
x+2 &l O9x® -4 1 (3]

The speed of a bullet from a gun is inversely proportional to the square root

of its mass. When the mass is 36g, the speed is 640 m/s.

(a) Express the speed S, of the bullet in terms of its mass m. [3]
(b) Find the mass of the bullet when the speed is 420 m/s. Leave your

answer in 3 significant figures. [2}

Subscribers to a Cable TV service pay a monthly subscription rate of $18.00
and an additional amount for every channel that they subscribe according to
the table shown below. For the first five channels subscribed, they need to
pay $8.50 for each channel. Thereafter, for each additional channel, they
need to pay $6.50.

1 to 5 channels 6 or more channels

Monthly cost for each channel $8.50 . $6.50

(a) Rita subscribed to eight channels. Calculate her total montl;ly bill. i1]
(b) Marilyn’s total monthly bill was $119. Find the number of channels 2]
she subscribed to.
(¢) The number of viewers for one of the channels, Cinemax, was
245,000 in August,
(i) In September, the number of viewers increased to 298,000. (1]
Calculate the percentage increase in viewership.
(ii) The number of viewers in August is a 25% increase of July’s (1]

figure. Calculate the number of viewers in July.
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Two numbers are chosen at random. When 5 times of the first number is
added t9 3 times of the second number, I get 31. When 19 is added to the
second number, I obtain a number that is twice the first number. Find the

two numbers. (4]

Answer the whole of this question on a graph paper.
The table below gives some values of x and the corresponding values of y ,

where 2y =x+4 for0<x<6 .

x 0 2

2 3 a
(a) Find the value of a. (1]
(b) Using a scale of 2 cm to 1 unit on the x axis, and 2 cm to 1 unit on the

y axis, plot the graph of 2y =x+4. [3]
(¢} On the same axis, draw the graph of y=2x—4. (2]
(d) Hence, by using your graphs, solve the simultaneous equations
4+x=12y, -
2x—4—-y=0, [2]
End of paper
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Exam Solutions

1a) 2° x7x2x7 = 2% x7*(perfect square) M1)
2xT7=14 (AL}
1b) 2 12 15 42 (M1]
316 15 21
212 5 7 LCM = 22 x3x 5% 7 = 420 mins =7 hrs [M1]
511 5§ 7 Time is 9pm [Al]
711 1 7
i 1 1
2) %x—%y-—1=0
3x ~2y = 6omemeeoeene (1)
x+6y+8=0
x=—6y—8-——rrrr (2)

sub (2) in (1)

3(~6y-8)—2y=6 [M1]
y=-15 [A1]

Sub y =—1.5into (2) [M1]
x=9-8=1 [A1]

3a) 81m* —16n*= (9m® + 4n*)(Om® —4n?) (M1]
=(9m* +4n*)(3m+2)(3m—2) [A2)

Get PSJ Private Tutor to Guide you through Exams Now!
Contact www.privatetutor.com.sg



2 g2 _ 2 _
ab) 4u - 36—ut+9t _ @-0wu" -9 iM2]
u’+4u—21 (+7u-3)

- 4-u—-3)u+3)

(M1]
@+7u—-3)
- (4—0)u+3) A1)
u+7
1 ? 9. 1, .
3c) -2-x+4 —x(4-=)= Zx +4x+16—-4x+9 [M3] 2 marks for first expression
x
~lx2 +25 [Al)
4
4a)y = k(x-2)°
375=k(7-2)° k=3 M1}
y=3(x-2)° (A1)
ab) y=3(5-2)° y=81 [A1]
ac) 24 =3(x~2)°
(x—2)* =8
x—-2=2 [(M1]
x=4 (A1]
S5a)if p= 6 and -2 find g in terms of x.
P 3x+2 ba x2—4' -
_ 2
P q(9x* —4)
2_-_¢ M1
qg9x" —-4) 3x+2
3x+2 (M1]

3g=
(Bx+2)(3x-2)



1
T 33x-2)

q

6a) § =——

ym
k =3840

3840
§=—

m

6t) 420= 000

Im

3840
Jm =

m = 83.6¢ (3 sig fig)
7a) $80
7b) 119-18=101

101-425
6.50

9+ 5 = 14 channels

53000
245000

7ci) x100% =21.6%

7cii} 125% = 245000
100% =196000

.8. First number ->x

' 2" number -> y
5x+3y =31 (1)
y=2x-19 ——(2)

5x+3(2x-19)=31

(M1]

[A1]

[A1]

(M1]

[M1]

[A1]

(A1]

M1}

[A1]

[A1]

(A1)

[M1]

[M1]
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Answer all the questions.

1 The estimated number of voters in an election, rounded off to 3 significant figures, 1s
23200.
Write down

(a) the smallest possible qpmﬁéi of voters, '

(b) the largest possible nurﬁbf;l; of votérs..

ARSWEF (@) ceoneeiiiieieeieieeeeeeaaaen [11

2 Evaluate

3
6900(1 + ﬂS—] )
100

leaving your answer correct to 2 decimal places.

Halv Innocente’ Hich Sohool Mid-Year Examination 20714
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3 (@) The diagram shows part of an odometer in a car, used to track the distance
travelled by the car.

The initial reading shows 084061 km.

Harrydrove the car from Singapore to Kuala Lumpur.

He stopped at Kuala Lumpur and noticed that the odometer reading has changed
to 084415 km.

Calculate the distance he had travelled in metres.
(b) Harry visited Perdana Botanical Garden in Kuala Lumpur.
The area of the garden is 918 000 m?.

Calculate the area of the garden in square kilometres.

Answer (@) ..ooovvvaviiiiiiiiiiiiiiinan.. m [1]

Hnlv Innocents’ Hieh School Mid-Year Examination 2014
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4 In the diagram, AABC = AADE .
AC=49.1cm,AD =17 cm, ZDEB =19°and ZEBC =70°.

- C
Find
(a) the length of BE,

70°
17
D
Answer (a)BE=..........c.ccoiivieeian. cm [1]
(b)LCAB=......cconeeeanannn. ° [i]

5  Inthe diagram, ABC represents a semicircular card with centreOand diameter 6r cm.
Two equal semicircles were cut away such that what remains of the card is the shaded
region as shown.

It is given that the area of the shaded region is 36 7 cm”.

Calculate the value of r.

e B W s W B ew @ - - oaa o owa
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6 () Solve theinequality >+ >3
12 4
(b) Write down all positive integer values of x such that xsatisfies le;3 > 2x4— > .
ARSWEP (@) eneeieeiiciiiiiiiiiiiiinn s 121
(B) et [1]
7 Express as a single fraction in its simplest form
—6x X
(2x—-3)(2x+3) 3-2x .
ANSWEF e ceiieirieiecnneeeneees 3]

For
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8  The guadrilateral ABCD is drawn in the answer space below.

Answer (a) and (b)
C
B
A D

(a) Construct

(i) the perpendicular bisector of BC, f1]

(ii) the bisector of LBAD. .

Label all your constructions clearly. [1]

(b) The point Q is a point in the quadrilateral ABCD such that 0 is equidistant from
the lines AB and ADand nearer to pointC than to point B.

Mark a possible position for point Q. [1]

For
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9  Jennifer saw the following online advertisement from Booking.com.

Hiiton On The Park l\_ﬂelbcdme .
% %k Kk I

In the heart of East Melbourne-main sports and entertainment $1 50
district, contemporary furnishing with large opening windows

Only 2 rooms ieft

-at this prce

pernight
Most Popular! 23 people booked this hotel in the last 48 hours Sponsored Listing

The price of renting a hotel room displayed on the advertisement is 37 L % less than the

normal price.

(a) Calculate the normal price of renting a hote] room per night.

(b) Jennifer paid a total of $517.50, inclusive of breakfast, for a 3-night stay.
Calculate the amount she paid for the breakfast each day.

For
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10 The cost of a gold bracelet, $C, changes with its mass, m grams.
The table below gives some corresponding values of C and m.

Cost ($C) 312.50 1152 1800
Mass (m grams) 25 48 60

(a) Show that C is directly proportional to m?>.

(b) Anna bought a gold bracelet of massP gramsfor $242.
Brenda brought a $1000 dollar note to buy a similar gold bracelet with mass
200% more than that of Anna’s.

Do you think Brenda will have enough cash to buy the bracelet?
Show your working clearly.

.........................................................................................

.........................................................................................

.........................................................................................
.........................................................................................

.........................................................................................
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11

9
The diagram shows a triangle ABC.
A is the point (-1, 4), B is the point (2, 10) and C is the point (-1, 0).
YA
10 B (2, 10)
1V
17/
N/
Al 4) 4 /
/
2
C 1,0 / R
4 3 2 4 0 1 2 3 4 x
| :
4.
—6

(a) Write down the gradient of the line AB.

(b) A line [, parallel to AB, passes through the point (-2, 4).
Write down the equation of the line /.

{c) ABDC is atrapezium with AC parallel to BD.
The area of the trapezium is 18 units®.
Find the coordinates of point D.

Answer (@) .oooveeiiniieiiiiii i [1]
(D) e 1]
(c)D(cuun....... s eeneerenees ) 2]

- o P s m am  om - a&" 7T Ay YA a AT &
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12 (a) Given that (2x- y)2 =40and x* —xy=-26, find the possible values of y.
(b) Given that 4a® —13ab+9b* =0and a # b, find the value of 4a+9b .
2a+3b
Answer (@)y=.....ccc...... (o) SO 2]
(D) et (3]

IXnfv Fssmamaonta? ITial Colhnanl M AT YF. YH" " .w g many 4
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13 The bar graph shows the annual sales of five branches of a company.

Annual
Sales (in4
millions)
56 §
\EX
* § \ §
44 \
40 NN & \\ Q NN
Alpha Beta Gamma Delta Theta
Company
(@) Find the ratio of the annual sales for Alpha to that of Beta branch.
(b) Gamma claimed that its annual sales are twice that of Delta branch.
Do you agree with the statement? Explain your answer.
(¢) Express the annual sales of Theta as a percentage of the total annual sales for all
the five branches.
(d) The manager wants to plan the manpower allocation for next year.
Explain why representing the above information in a pie chart will help him do
this planning better.
ARSWEr (@) cvvevneiiiees D iviineiiiaarannnes [1]
(D) oot e et
.......................................................................................... [13
(€) veneneeeciiii e, % [2]
(7 1 g LR TRCERIILE
.......................................................................................... 1]
>r ¥ ¥ 2. P F¥' L O_L 1 Mid-Year Examination 2014
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12

14 (a) Solve 5-(6—y) =1.

(b) @) Solve 3p*=8p.

(ii) Hence solve the equation 6(1 —3x)’ -16(1-3x)=0.

................ [2]
(B)i) p=............. o) QU [2]
(B} x=.ccccen.nn. [4) QU [2]

nd YY' L O L AanTd

For
Examiner's
Use



For
Sxaminer's
Use

15 A spring was suspended from a fixed point P.

13
When an object of mass x grams is attached to its lower end, the
spring is stretched so that its length is y cm, as shown in the diagram.

It is given that x and y are connected by the equation y =ax+b,
where a and b are constants.

The table below shows the results of two experiments.

Mass (x grams) 40 80
Length (y cm) 38 42

() Using the information in the table above Keith came out with the equation
38=40a+5b.
‘Write down another equation in terms of aandb.
(b) Solve the two equations to find the value of a and the value of b.
(c) Find the mass of the object attached to the spring when its length is 47 cm.

(d) What does the value of brepresent?

ycm

ANSWEF (@) corvoeveeeeeeeeeereasnenssesseienens 1]
(B} A= e D =i 3]
(Ceereieereeueeeeeeae e en e g (1
(@)oot ee et n st ea et s et er ettt et e nn s (1]

rr. .. r._ - 2. 2Yr"_rL O.L .1

AMiAd.-Year Fyaminntinn 20014
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14

16 (a) The point (1, 1) is marked on the diagram below.
Sketch the graph of y =1+2x? in the answer space provided.

yll

Answer (a) [2]
o(1,1)
0 x
(b) The sketch of the graph y =—x” + px+ g is shown in the diagram below.
The graph cuts the x-axis at pointsA and B(7, 0), and cuts the y-axis at point C.
x = 3 is the line of symmetry of the graph.
Ta
I
I
I
I
|
G |
|
S
[
A ! B(1,0)
0 ! x"
|
|
[
[
I
()  Write down the coordinates of the point A.
(i1) Find the value of p and g.
(i) Write down the coordinates of the point C.
Answer (b)(i}A(........... ) ereeeeinens ) 1
(ii)p = .cc........ N R e 2]
(iii) C (e s eeereaaans ) 1]

END OF PAPER

IFnles Tovmmmonmtn? EFinl Colnad AT Y. TV s e e
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Answer Key

1(2) 23 150 12(a) y=+12

1(b) 23249 12(b) 24

2 7485.05 (2 dp) 13(a) 11:12

3@ 354000 m 13(b) No, as the ratio of gamma : theta is
60:50 whichis6:5and not2: 1

3() 0.918 km? 13(c) 17.2% (3 sf)

4(a) 32.1cm 13(d) Using pie chart the manager is able to obtain the
proportion of the annual sales of each branch
compared to the total annual sales of the company.

4(b) 51° 14(a) y=4 or y=8

5 4 14X p=0or p= 2%

@ | _,3 e®d | _1 . .5

5 ) 3 9

6(b) 3,2,1,0,-1, ... 15(2) 42=380a+bd

! —E e L p=34

(2x+3) ST

8 See construction attached | 13(¢) 130 g

() $240 15(d) b represents the original length of the spring

2®) $22.50 16(2) 4

1,1
oD (LD
) x

10a) € _3ns_us2_1800 | 16GXD | AL 0)

m? 257 488 600

—Cz—is a constant, C and m* arein

m

direct proportion,
10(b) C=%$2178 16()i) | p=6,9=7

. she won’t have enough

cash to buy the bracelet.

11(a) 9 16(b)@ii) | C(0,7)

11(b) y=2x+8

11(c) D(2,2)

Holy Innocents’ High School Mid-Year Examination 2014
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1 @  |23150 B1 1 | Working need not b
shown
®) 23249 B1 1
2 7485.05 (2 dp) B2 2 Working need not be
shown
Bl for 7485... scen
3 (a) Distance travelled
=84 415 -84 061
=354 km
=354 000 m B1 1
®) 918 000 m*
=0.918 km® Bl 1
4 (a) AB=AD=17cm
AE=AC=49.1cm
BE=49.1-17=32.1cm B1 1
b) ZACB = ZAED =19° Alternative method
ZCAB =70°~19°=51° Bl 1 13501"0—110"—19“
5 2(3r) [3 J
—— —m=r| =36x
) ) Ml
2 2
Sm”  9mr —367
2
2
o =361
r =16 ‘ Ml
r =4 Al 3
6 (a) x+3 > 2x—5
12 4
x+323(2x-5) %8|
x+326x-15
5x<18 Allow M1 for answer
3 without the inequality
xS3—5- or x<3.6 Al 2 sign
(b) 1,23 B1 1
7 B —6x 4 * MI
(2x—3)2x+3) 2x-3
Holy Innocents’ High School 1 Mid Year Examination 2014
Secondary 2 Express Mathematics Paperl
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_ —b6x+x(2x+3)
(2x~3)2x+3)
_ —b6x+ 2x® +3x
(2x—3)(2x+3)
. 2x"-3x M1
(2x—3)(2x+3)
_ x(2x—3)
(2x-3)(2x+3)
== Al
(2x + 3)
8 (@ See construction attached B2 B1 for correct and
accurate construction
' of perpendicular
bisector
B1 for correct and
accurate construction
of angle bisector
(®) See construction attached Bl
Point 0 marked on the diagram
9 (a) Let x be the normal price of the hotel
62.5
ﬁ'x x=150 M1
x=150x @
62.5
= $240 Al
b Total amount = 317.50-3(150)
(for breakfast) = 67.50 Ml
Amount for breakfast each day
= 67.50+3=522.50 Al
10 (a) C 3125 1152 1800
—_— = = = 0_5 Ml
m?  25% 48>  60°
. iis a constant, C and m? arein
" m? ’ Al
direct proportion.
(b) When the mass is increased by 200%, Altcmaﬁvf method
new mass = 3P C=0.5m
_ 2
M1 m=22g
. 2
c=s(o57*) 300, 2 =66 g
C=9%x242 100
=$2178 C =0.5(66)"= $2178
Holy Innocents’ High School 2 Mid Year Examination 2014
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- e ’ v ou cht u
the bracelet. Al Must show working
) Gradient of AB = —1-(—)—3——4=2 B1
(b) y=2x+8 Bi Answer may be
obtained either by
calculation or drawing
the line
(c) Let y be the distance of the unknown
parallel side
1 Award M1 for other
—{4+yB=18
2 ( y)3 Ml alternative method eg.
4+y=12 18 — area of AABC
y=8
D(2,2) Al
2 @ (2x— y) =40
4x* -4xy+y* =40 M1
4(_7c2 —xy)+ y? =40
4(-26)+ y* =40
y* =144
y=%12 Al
(b) 4a® ~13ab+9b* =0
(4a—9b)a~b)=0
a-b=0 or 4a-9b=0 M1
(rejected 4a="9b
since a#b)
4a+9b
2a+3b Alternative method
_ 4a+ :a M1 gb +9b
2+ b+ 3
3
_ 8a -
10, _2
3 2
=24 Al =24
}:3 (a) 44:48=11:12 B1
(b) No, as the ratio of gamma : theta is Bl
60 : 50 whichis6:5and not2: 1
Holy Innocents’ High School 3 Mid Year Examination 2014
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Total sales =44 + 48 + 60 + 50 + 42

©
Percentage = £x100%
244 M1
= 17.2% (3 sf} - Al
(@ Using pie chart the manager is able to
obtain the proportion of the annual
sales of each branch compared to the B
total annual sales of the company.
14 (a) 5-(6-y) =1
(6-y) = Mi
6-y=2 or 6—y=-2
y=4 or y=8 Al Al for both answers
) @ |3p*-8p=0
p(3p—8)=0 M1
p=0 or 3p-8=0
p= 22 Al A1 for both answers
3
(D) | 6(1—3x)" —16(1-3x)=0
21— 3x) —8(1~3x)|=0
From (i), p=0 or p =2%
2
1-3x=0 or 1——3x=2§ M1
1 5
x=§ or x=-—~9— Al Al for both answers
15 (@ 42=80a+b B1
() 38=40a+b-——- (1)
42=80a+b——(2) M1 — substitution /
2) -, elimination method
4=40a M1
1 Al each for correct
a=16,b=38—4=340m A2 value of @ and b
© 47=Lx434
10
x=(47-34)10=130¢ Bl
(d) b represents the original length of the
spring Bl
Holy Innocents’ High School 4 Mid Year Examination 2014
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16 (a) yA B2 B1 — minimum curve
Bl —cuts y-axis at 1
.11
(0, 1) D
0 x
® O [A-LO) BI
(@) | -(x+1)(x=7)=0 M1
~(x* ~6x—7)=0
—x*+6x+7=0
=>p=06,g=7 Al
(ii1) ‘C(O, T Bl
Holy Innocents’ High School 5 Mid Year Examination 2014
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Answer all questions.

If working is needed for any question, it must be shown with the answer.

Omission of essential working will result in loss of marks.
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~ terms of 7.

The number of marks is given in brackets [ ] at the end of each question or part question,
The total marks for this paper is 60.
Setter: Mrs Lo Sock Kui
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2
Answer all the questions

1 On 1 January 2010, Mr Wong exchanged Malaysian Ringgit (MYR) 50 000 for
Singapore dollars (SGD) at a rate of SGD 35.58 = MYR 100.

(@) Calculate the sum of money in Singapore dollars that he received for the
MYR 50 000. [1]

(3)) He then deposited this sum of money in a bank which paid a simple interest of
2.5% per annum for a year.
On 1 January 2011, he withdrew all the money and exchanged them for
Malaysian Ringgit at a rate of SGD 38.61 = MYR 100.

1 Calculate the sum of money that Mr Wong received in Malaysian
Ringgit. [3]

(ii)  Calculate the percentage change in the amount of money owned by
' Mr Wong, in Malaysian Ringgit, from 1 January 2010 to 1 January 2011.

[2]

2 A rectangular sheet of metal is 60 cm long and 42 cm wide.
The four shaded squares of sides x cm are cut from the four corners and the remaining
metal sheet is folded up at the ends to form an open rectangular box.

xcm
S —&
]\ E— Npom
42 cm i E
N N
¢ 60cm ———*
(a) Write down the dimensions of the base of the open box in terms of x. i1

(b) The area of the base of the box constructed is 2128 cm’.
Write down an equation in x to represent this information, and show that it

reduces to x> —51x+98=0. (31
(c) Solve the equation x> —51x+98=0. [2]
(d) Find the volume of the open rectangular box. (11
Holy Innocents’ High School Mid-Year Examination 2014
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3 (a) A map is drawn to a scale of 1 : 40 000.

(i) This scale can be expressed as 1 cm represents n km.
Find the value of ». [1]

(i) The distance between two towns on the map is 30 cm.
Find the actual distance, in kilometres, between the two towns. 1]

(iif) A park is represented by an area of 24 cm’ on the map.

Find, in square centimetres, the area representing the park on another
map whose scale is 1 : 25 000. [2]

(b} The height of the water, A cm, in a cylinder is inversely proportional to the square
of its diameter, d cm.

(i) When the diameter is 5 cm, the height of the water is 14 cm.
Find the formula connecting # and 4. [2]

(i) Find the height when the diameter is 7 cm. [1]

4 A sequence of diagrams consisting of black and white small tn'angies is shown below.

Diagram 1
Diagram 1 2
Total number of triangles 4 9
Number of black triangles 3 6
Number of white triangles 1 3
(a) Write down the values of p and g. 21
) Find, in terms of n, expressions for x y and z, [3]
(c) Diagram % contains a total of 2304 triangles. Find the value of £. 2]
Holy Innocents’ High School Mid-Year Examination 2014
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4

5 The figure shows a tray shaped as a trapezoidal prism with the dimensions given in

metres.
1.2 m -
15 cm
35cm

(a) Calculate the volume of the tray in cm’. (2]
b) Water is poured into the tray using a cylindrical container of radius 15 cm

and height 35 cm.

Calculate the mirimum number of times the container is used to fill the tray

completely with water. [3]
(©) Calculate the total surface area of the tray in contact with the water when

it is completely filled. - [3]

Holy Innocents’ High School Mid-Year Examination 2014
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6 (@) In the diagram, QP is parallel to RS, QR is parallel to PT' and OR = PR.
ZPTS =155° and ZPOR =40°.

P
T
°] N
S
R
Calculate
(iy ZRPT, 1]
(ii) reflex ZSRQ, 1]
(if) ZTSR. {2]
(b) ABCDE..... represents part of a regular octagon.
E
Calculate
(1) ZABC, (2]
(i) ZACD. [2]
Holy Inngcents’ High School Mid-Year Examination 2014
Secondary 2 Express
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7 Answer the whole of this question on a sheet of graph paper.
The variables x and y are connected by the equation y = x* +x—3.

Some corresponding values of x and y are given in the table below.

X -3 -2 -1 0 1 2 3

Y 3 -1 p -3 -1 3 9
() Calculate the value of p. (1]
(b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for —3<x<3.

Using a scale of 2 cm to represent 2 units, draw a vertical y-axis for —4 < y <10.

On your axes, plot the points given in the table and join them with a smooth curve,

(31
(c) Use your graph to find
(i) the least value of y, f1]
(i) the solution of x*+x—3=0, [2]
(iii) the equation of the line of symmetry. m
8 (a) Jtis given that V = %—m‘zh, r>0.
(i) Evaluate V when r=26, h =14 and 7t = 3.142. (1]
(ii) Express rin terms of V, k and . 2]
(b) (i) Factorise completely 4mn® —8pn®> —m+2p. [3]
2 3
i) Simplify 2 +32 [1
y 3
.2 7
(c) Solve the equation —=——. 2]
x x-=5
END OF PAPER
Holy Innocents’ High School Mid-Year Examination 2014
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Sec 2 Express MYE 2014 Paper 2 (Answers)

Qn Answer Qn | Answer T
la | SGD 17790 5a | 648000cm’
1bi | MYR 47228.05 (Money is corrected to 5b 27
g 2 dec. pl) 5c 36000 cm* or 3.6 m
1bii |{5.5439% (exact answer) .
or 5.54 % (to 3 sig fig)
2a Dimensions are 6ai | 100°
(60—2x) em by (42—2x) cm. Gaii | 220°
oF 6aiii | g5°
(60— 2x)cmx (42— 2x) em. 6bii | 11950
or
length = (60 — 2x) cm and breadth =
(42 — 2x) cm.
2b | (60—2x)(42~2x)=2128 7a [P=-3
. Tei [ -3.2+0.1
Teii | 2.3 and 1.3
2 - es - *
x°—51x+98=0 (shown) Teiii | x=—1p
2c x=2 orx =49 (rej) 8ai |527.856 or 528
2d | 4256 e’ 8aii 3y
Rr= E
3ai n=04
3aii | 12km
3ajii | 61.44 cm”
3bi | hd? =350 | 8bi | (2n-1)2n+1)m-2p)
height = 7L cm or7.14 cm (to 3 sig. 8bii 3x
7 2}'4
fig) x=—-2
4a  |p=12, g=13 8¢
4b x=n+17° orn*+2n+1
y=3n
z=n+1¥ =3n or B*-n+1
4c k=47
Holy Innocents’ High School Mid-Year Examination 2014
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Sec 2 Express MYE 2014 Paper 2

Marking Scheme -
1a SGD (50 000 +100) x 35.58

= SGD 177 90 [B1]
1bi

' | It =SGD 17790 x 2>
100
102.5
=SGD 444.75 [M1] OR Amt =SGD 17790 % 00 [M1]
=SGD 18234.75
MYR 17790 + 444 .75 X100 [M1]
38.61

=MYR 47228.05 [A1]
1bii | Percentage change

= 30 002;3;328'05 x100% lecf M1 for showing computation of the amt changed)

=5.5439 % (exact answer.) [Al]
2a Dimensions are (60— 2x)cm by (42 —2x) cm. (B1]

OR length = (60 — 2x) cm and breadth = (42 — 2x) cm. [B1]
2b | (60—2x)(42—2x)=2128 [B1]

2520—120x —84x +4x> = 2128

4x* —204x+392=0 [M1]

x*~51x+98=0 (shown) [A1]
2c x%~51x+98=0

(x—49)x—~2)=0 [M1]

x=49 (re) or x=2 [Al]
2d Vol

=2128%x2

= 4256 cm’ [B1]
3ai |[n=04 (B1]
3aii | Actual dist=30x 0.4
Holy Innocents’ High School Mid-Year Examination 2014

Secondary 2 Express Mathematics Paper 2



= 12km [B1]
3aiii | Actual area =24 X 0.16 _
= 3.84 km® [M1]
Area on map = 3.84 =+ 0.0625
=61.44 cm® [Al]
3bi hd* =k
145 =k
k=350 [M1)
hd? =350  [Al]
3bii | p(7)* =350
1 OR: h=1.14 cm
h=T=cm [B1]
7
4a p=12, ¢g=13 [B1 each]
4 [x=@+1 orx=n"+2n+1 [Bl]
y=3n [Bl]
z=(m+1P%-3n or z=n*—-n+1 [BI]
dc | (k+1) =2304 M1
k+1=48
k=47 [A1]
5a Vol of tray
=%x40x(120+60)x180 1)
= 648000 cm® [Al]
5b Vol of cylindrical can

Holy Innocents’ High School
Secondary 2 Express

Mid-Year Examination 2014
Mathematics Paper 2



=a%x15*x35 OR

=7875%.cm’ [M1]

Min no. of times

OR :24743.25 cm’ if using 7 =3.142

648000
= e M1
7875% Lecf M
=26.19
=27
5c Surface area in contact with water
= 2x-;jxo.4x (1.2+0.6)+0.6x1.84+2x0.5x1.8  [M2 forany two of the
compufation shown]
=3.6m’ [A1]
or 36000 cm? [A1] (if computed using measurements in cm)
Hai ZRPT =180° -2 % 40° (Int £s)
=100° [(B1]
6aii | ZORS=180°—40° (int £s)
= 140°
Reflex ZSRQO = 360° — 140°
= 220° [B1}]
6aiii | £TSR =360°— 100° — 40° — 155° (M1]
= 65° [Al]
Or
ZTSR=25° + 40° (int £s) M1]
= 65° [Al]
6bi | Ext £ of octagon = 360° + 8
=45° [(M1]
ZLABC =180° —45°
= 135° [Al]
1.6bil | ZBCA =45°+2 (ext L of A)
= 22.5° (M1]
LACD =135°-22.5°
=112.5° [A1]
T7a  |p=-3 (B1]

Holy Innocents’ High School
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o Refer to graph.

*Draw axes and plot all points given. (P2]
[P1 if there are more than 3 emrors]
Draw smooth curve through all points [C1]

[~1 m] If axes/graph not labelled or wrong scale is used.
*No marks to be awarded if graph is not drawn.

7ci | Least value of y=—3.21+0.1 [B1]
Teil | x=-23 orl3 {B1 each]
Teiii | =14 [B1]
8o
a V= l nrth
3
= -;: (3.142)(6)2 (14)
=527.856 {B1]
Baii V= —1-1tr2h
3 .
3V =nr'h
P g o A= MY
7h 1 7h
3
v
= |— Al
r 1’ - [Al]
8bi dmn® —8pn® —m+2p
=4n® (m -2 p) —(m -2 p) [M1]
=(4n? ~1)m—2p) (1]
=(2n-1)2n+1)(m—2p) [Al]
8bii 2x?  dxy’
y 3
2x* 3
= Z-x——
y 4x
3x
= — Bl
o [B1]

Holy Innocents’ High School
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8c 2_ 17
x x-5
2Ax—5)=Tx
2x-10="7x [Mi]
-5x=10
x=-2 [Al]
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1 Factorise each of the following completely
@  16x*-y?
(b) 3x* +4x-15
ARSWErs: ()  civieieiiiiiiiiiiiniaa [2]
[(2) J PP (2]
2 Simplify the following:
@ 1 2
x-1 x*-1
x> -36y* x-6
®) TPk
3x+4y 12x+16y
Answers: ()  .oeeeviiiiiiiiiiiieae, [2]
() 2]




3 i E‘mnFa?;er'a
Use
The scale of a map is1: 40 000 . A rectangular plot of land is represented by a

rectangle of width 4 cm and length 8 cm on the map.

(a) Find, in km, the actnal length of the land.
[Hint: 100 000 cm = 1 km]

(b) Find,in km?Z, the actual area of the land.

Answersi (@)  ceiiiieiiiiiiniiiireaeens [2]

2
.. at
It is given that s =uf+—.

(a) Express a in terms of s, # and .
(b) Find the value of 2 if s =200, u =5 and r = 4.

Answers: (@) ......ooiiiiiiiiiiiaan. ... [2]




4
5 Solve the simultaneous equations 5x+ 3y= 14 and 3x+ 5y=18.
ARSWET:  cieeiiiiiiiiiiiiieen et 2]
6 It is given that y is inversely proportional to (x2 + 3). Whenx=2,y=1.

(a) Find the equation connecting x and y.

(b) Find the value of x when y = 2% .

Answers:(8)  ..ceiviiieiiiiiiaes [2]

For

Use




For

5 Examiner’s

Use

7  Inthe Venn diagram below, state the region represented by the shaded area.

(f.') (b)
g
A B
Answer:(a)  .oieiiiiiiiiii i [11
M) [1]

8 Solve the following:
@ (x—2)>=49
M BGx+72-x)=0

Answers:(a)  .oiiieieiie e (2]

| i [, .



6

The upper part of a solid wooden right circular cone is cut off leaving the frustum

shownin the diagram. The height of the original cone, VO is 18 cm and the base
radius, OA is9 cm. The radius, BC, of the base of the upper part is 6cm.
Take? to be 3.142.

(a)Name the two similar triangles in the figure below.
(b)Hence, show thatVC = 12 cm.

(c)Hence, calculate the volume of the frustum, correct to 3 significant figures.

v

—— A P g . - "

18 cm

A A ——

— frustum
¥
Answers:(a) A......... and A......... [1]
(b) Show working above [2]
(¢©) Volume=............ e’ [3]

[Turn over

For
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10  Two vertical posts are 14 m apart. One is 3 m high and the other 5.6 m high.

Find x, the distance between the tops of the two posts, giving your answer in
metres,correct to 3 significant figures.

. —
56m
3m
14dm
Answer: oo, [3]
11 Inthe figure below, AEFG is congruent to APOR.
Given that FG = 10 cm, PR = 16 cm, ZG =106° and /P =48°, find
(a)OR
(b) £0
F R
<D
Q
10 em 16cm
06°
G E 48° \
P
Answers: (@)  coveiiiiiiiiie e [1]
(o) J U [2]

For
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Use
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2
! A solid hemisphere has a radius of 14 cm. Taking 7= % find

(a) its volume,
(b) its total surface area.

[Volumeof aSphere = %ﬂf , Surface Areaof aSphere=4m'2]

Answers: (A)  ieereiiiiiiiiiie 2]

13 A photo of area 54 cm? is placed on a photo frame of 10 cm by 11 cm with a border

shown in the diagram below.

1l cm
3 x
<> PHOTO &> 10cm
x x
2 2
3 x

(a) Write down an expression, in terms of x, for the area of the photo.
(b) Show that x*—16x+28=0-

Answers: (@)  <coeiiierrimeeeiiiinias eeaes 2]

(b) Show working above (2]

ITurn over
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9
14  The stem-and-leaf diagram shows the mathematics test marks of 9 students.

Stetn and Leaf Diagram
4 1 3 6
3 5 5 8 9
6 0 8

Key: 4 | 9 represent 43 marks

Find
(a) the modal mark,
(b) the median mark.
{c) the mean mark

Note: Leaving out important working will result in loss of marks.

End of Paper 1

For

Use
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Solutions to 2012 2E Maths EOY P1

Qn | Solution Marks | Remarks
1a | (ax)*y* M1 Allow A2 if only last step is
given.
{Axry)(4x-y) Al
1b 3x >< —5 | —5bx M1
X +3 | 9x
3¢ 15| +4x
3x% +4x-15=(3x~5)x+3) Al
2a | x+1-2x _ —(x-1) M1 For correct first step in
TP (x—D(x+1) converting fractions to
denominator of
it Al 7_
x+1 including expansion if any in
the individual numerators.
2b | %% —36y” x123f:+16y
3x+4y x—-06y
_ = 6y)x+6y), 4Gx+4y) M1
3x+4y x—06y
=4({x+6y) orax+24y
Al
3a | 1cm :40000cm
lem : 0.4 km M1
Actual Length=8 x0.4 = 3.2 km Al
3b | 1em®:0.16 km? M1
Actual Area = (4x8) x 0.16 MO
= 5.12 km? Al Awarded provided working

above presented.

Get PSJ Private Tutor to Guide you through Exams Now!
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43 | s-ut=at?/2
2(s-ut)=at® M1
a=2(s-ut)/t* Al
4 |a =2(200-5(4))/4* <€allow ecf from 4a M1 Alternative method:
substitution into
=225 Al 2
s=ut +a—2- and solving for
a.
5 5x+3y=14 - (1) Alternatively, if x is solved
3x+5y=18 e YA first — that becomes the M1
mark. ’
Same mark allocation for
(1) X3: 15x+09y =42 (3} substitution method.
(2) %x5: 15x+25y =90 -—----- (4)
(4)-(3): 16y =48
y= 3 M1
Substituting y = 3 into (2),
3x+5(3)=18
3x=3
Al
x=1
x=1, y=3
6a _k
Y x*+3
when x =2, y=1thus:
_k
22 +3
k=14+3)="7 M1
y=—! Al
x2+3
&b
wheny= 2l = l,
3 3
7_ 17
3 x2+3 B1
Hencex=0
7a | ANnB Bl




7 | AnB B1
8a Method 1 MO
x—2==7
x=2x7 A2
x=-5or9
Method 2
x*—4x+4=49
X} —4x—45=0 Mo
x+5(x-9=0 A2
Eitherx=-50r9
8b | Either3x+7=00r2-x=0 B1 No % mark awarded.
X=-7/30rx=2
9a | AVCB and AVOA B1
9 VC BC M1 *order of alphabets can be
VO AO ignored.
VC = -Iigx Vo
A0
6
=—=x18
9 Al
=12
9¢ | Volume of frustum
1 1
=—m(9)*(18) - 577(6)2 (12) M2 M1: correct equation
~1074.564 M1: correct substitution
=1070cm? (to  3s.f.) Al
10 | Relevant height=5.6-3
=2.6m M1
x = J14% + 2.6 M1 Any statem.ent of PYtha.goras
- /20276 theorem with substitution.
=14.239
=14.2m AL
1ia | QR=10cm B1
11b{ L0 =180-106-48 M1
=26° Al
12a M1
Volume = l>< 4 X2(14)
2 3
1 ;
= 57495 cm® Al 5750 cm’ (to 3sf accepted)
12b M1 M1 awarded for first term.

Total Surface Area = %

><4><——(14




= 1848 cm® Al
13a | {11-x)(10-2x) B2 B1 awarded per factor.
[-1] if equation written
instead of expression and/ar
multiplication sigh not
omitted.
13b | 110 -22x -10x + 2x* = 54 M1 Expansion
2x* ~32x+110=54
2xt —32x+110-54=0
2x* =32x+56=0 Al Division by 2 of correct expn.
x*—16x+28=0
14a | 55 Bl
14b | 55 Bl
14c | 41+43+46+55+55+58+59+60+68 M1 Or any indication of

9

=53.9 {to 3s.f)

Al

sumaf marks

no.of students
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Answer all the questions

1 The diagram shows a trapeziom PORS where PQ = (x + 5) cm, SR = (x + 2) cm,

IS=QRand 7§ = (4x + 2) cm.

< (x+35)em >
P 7 1)
H
H
'
‘ (4x+2) em
:
:
s x+2cm R
(a) Write down an expression, in terms of x, for the area of the trapezium [2]

PQORS. Show that it simplifies to(2x +7)(2x +1}.

(b) Given that the area of the trapezium is 27 cm?, show that it simplifies to [2]

x*+4x-5=0
(c) Hence, find the value(s) of x which gives reasonable lengths for the [2]
trapezium. ‘
2 The speed of a bullet fired from a rifle is inversely proportional to the square
rootof its mass. When the mass is 49 g, the speed is 640 m/s.
(a) Express the speed, S of the bullet in terms of its mass m. 2]
(b)Find, correct to 3 significant figures,
i) the speed when its mass is 45 g. [1]
(if)the mass when the speed is 360 m/s. 2]
3 A survey was conducted to find out the number of peopleliving in each of 50 flats
in an HDB block. The results are shown in the table below.
No. of 1 2 3 4 5 6 7 8
people ’
No. of flats 2 5 8 15 X 7 3 1
(a) If the mean of the distribution is 4.24, show that the value of x is 9. [3]
(b)Find the median of the distribution. [2]

[Turn over



3
If @ +b* =13 and ab =6, find the value of

@@ (a+b)’ 2]

(b)(a—b)* - 2]

The diagram shows a vertical wall AD and its shadowDC at 1 pm in the
afternoon.At 2 pm, it was found that the shadow has lengthened to 4.0 m which
was twice itslength at 1 pm. The length AB is 5.2 m.

iy
=} T

Find, correct to 3 significant figures,
(a) the height of the wall AD, [2]
(b)the length AC. (3]

£={x:xis anintegerand1< x <13}
$ = {x: x is a multiple of 2}
T={25, 10}

(@) Draw a Venn Diagram to represent the relationship of £, Sand T and their [3]
elements.

(b)  Hence by shading in the diagram the area representing (SNT?), 2]
find n(SNT).

[Turn over




4
7 In the diagram below line DEis parallel to line FG.

(a) Write down the equation of the line AB.
(b)  Itis given that the equation of line FGis
y=x-1.
) State the gradient of line DE.

{1]

(1]

(i)  State the y-intercept of line DE. Hence, write down the equation  [2]

of the line,

[ g




5

8 A solid square pyramid toy fits exactly into a cubic gift box, measuring a cm
by @ cm bya cm, as shown in the diagram.

a.cnl

Given that the volume of the pyramid toy is 243cm’.

(a) Find the value of a.

area of the pyramid.

(b) Find the slant height [ of the toy pyramid. Hence, find the total surface

(3]

{4]

ITurn over



6
Answer the whole of this question on a sheet of graph paper.

A ball is thrown upwards from the edge of the top of a vertical building, Its
position during its flight is represented by the equation 4 =—x>+9x+12, where
h metres is the height of the ball above the ground and x metres is its horizontal
distance from the foot of the building.

(a) Some corresponding values of x and # are given in the following table.

x 0 1 2 3 4 5 6 7 8 9
h 12 | 20 {26 | 30 ) p | 32| 30| 26| 20 12

(i)  Find the value of p. [2]

(ii) Using ascale of 2 cm to 1 unit,
draw a horizontal x-axis for 0< x< 9.
Using a scale of 4 cm to 5 units,

draw a vertical h-axis for 10 < h £ 35.

On your axes, plot the points given in the table and join them with

a smooth curve, 3]

(b)  Use your graph to find

(f) the greatest height reached by the ball, [1]

(ii) how far the ball has travelled horizontally when it first reaches the
height of 25 metres. (1]

(c) A tree of height k& metres is located 8.4 metres from the foot of the
building. Given that the ball passes 3 metres above the top of the tree, use
your graph to estimate the value of k. [2]

End of paper
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Solutions to 2012 2E Maths EOY P2

Qn Solution Marks | Remarks
1a - 1 M1 Any correct attempt at first
Area =—(x+5+x+2)4x+2) v . P
\ 2 formulation of area.
!
i
|]l _ (2x + 7) 4x+2
, Al
H =(2x+7N2x+1)
ib (2x4+7)(2x+1) = 27 M1
I 4x* 2% +14% 47 =27
I 47 +16x—20=0
N X +4x-5=0 A1
!
t 1c {x+5)(x-1)=0 M1 With cross method shown
Eitherx+5=0o0rx—1=0
Either x=-5 (rejectedyorx=1 Al 1 mark for both answers.
Not awarded if x = -5 not
rejected.
2a M1
l g K
~] M3
&
640 =
| 7S
; k=640x7
) = 4480
4480 Al Allow for “reversed
S= T awarding” of marks if this
" equation is ever expressed
in part {b).
2b(i 4480 B1
() S§=——=0667.8=668m/s
45
E 2b(ii) 4480 2 M1 Either symbalic or numerical
| m= (T} methods of making m the
\ subject of formula

Get PSJ Private Tutor to Guide you through Exams Now!

Contact www.privatetutor.com.sg




_ (4430]2
360

accepted.

=1549¢g
~155¢ , Al
3a 1><2+2><5+3><8+4><15+5><:c+6><?"+7><3+8x1_424 M1
50 '
16’?+5x=4_24 M1
167 +5x =212
212-167
X=—
5
=g Al
3b M1
Middle position = 20-+1 =255
Median = Mean of 25" and 26™ position
= A+4 Al
2
4a | (a+b)?
=a’+2ab+b’ M1 For expansion without
=13+2(6) substitution
1
=25 A
4b (a+b)?
=a*—2ab+b* M1 For expansion without
=13-2(6) substitution
Al
=]
58 | Ap=+/5.22—4.0% M1
=3323 =3.32m Al
5b DC=2.0m M1
AC= +3.32% +2.0° M1
Al

=3.878 =3.88m




6a B3 1m: Correct elementsin £,
2 — Sand T
g < i l| "f .= l'l:s
T ¢ 1m: Correct intersection as
t 4 in diagram
£\ 13 Te {1‘3"103
3 q 1m: Correct elements in
L intersection

6b M1

nSNT)=4. Al Allow for ecf
7a y=5 B1
7bi 1 B1
7bii | y-interceptof DE=1 M1

Equation:y=x+1 Al
8a la3 =243 M1 Or equivalent equation

3

3 _

a =729 M1

a=3729

=9cm Al
8b M1 M1: any equivalent

Pythagoras thm eqn with or
without substitution ofa =9
cm. However, h = a must be
substituted at some point.




_50°

12
4
1 =~101.25 =10.0623... = 10.1cm (to 3sf) M1 Awarded with/without
rounding to 3sf
Surface area of pyramid = 9% + 4{1/2 x 9 x 10.1) M1
=262.12
262 e Awarded with/without
- tm Al rounding to 3sf
9ai p=—(4*+9(4)+12 M1
Al

=32

-The rest of Q9 pls see attached.
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Answer ALL questions.

1. Written as the product of its prime factors 240 =2* x3x%5.

(@
(b)
()
(d

Express 168 as the product of its prime factors.
Find the LCM of 240 and 168, giving your answer as the product of its prime factors.
Given that 240k is a perfect cube, find the smallest possible value of k.

En Qi needs to pack 168 blue pens and 240 red pens into identical bags so that the pens are
equally distributed among the bags. Find the largest number of bags that can be packed.

Answer:  (a) [1]
(b) [1]
© [1]
CY) bags (1]

For
Examiner’s
Use



(a) Inthe number 64 X61, X is a composite number. If the value, correct to 3 significant
figures is 65 000,.ﬁnd the maximum value of X.

(b) A glass block has a mass of 53 grams, correct to the nearest gram.

Find the least possible mass of the glass block.

Answer: (a) X= 1]
(b) g [1]
The following table shows the temperature of four cities in United States at 11 00 on a particular
day.
Miami Chicago Washington Minneapolis
25 °C -2°C 8 °C -10°C

(a) Find the difference in temperature between the warmest and coldest cities.

(b) Find the average temperature for these four cities.

(c) It was found that the temperature of Chicago decreased by 0.3 °C every hour after 11 00.
Find the temperature at 15 00.

Answer: (a) °C [1]
(b) °C (1]
© °’C [2]

For
Examiner’s
Use



4.  Solve the simultaneous equations.

x—2y=-3,
4x—-3y=8.

Answer: x=

y= [3]

5. (a) Lester bought an antique watch for $450.
When he sold it he made a profit of 160% of the cost.
Calculate the selling price.

(b) The length of each side of a square is increased by 30%.
Find the percentage increase in the area of the square.

Answer: (a) $ : [2]

(b) % [2]




x is directly proportional to y’.
x=108 when y=3.
Find

(a) an equation connecting x and y,

(b) the value of x when y = 5.

Answer: (a) 2]

(b) x= (1]

A sum of money was divided between A, B and C in the ratio 5: 6: 7.

If, instead, this money had been divided equally between them, A would have received an
extra $5.

What was the total sum of money?

Answer: 3 [2]

For
Examiner’s
Use



8. Factorise each of the following expressions completely.

(@ xy—3x+2y-6

®) 3m’n+15mn+18n

Answer: (a)

(b)

> @ Expand(lOr—%q][lOr+—;—q)

(b)

Express as a single fraction in its simplest form.

(x+2f x+2

Answer: (a)

(b)

2]
[2]

(2]
[2]

For

Use




10. Intriangle ABC,AB =15cm, BC=8 cmand AC =17 cm

(a) Explain why angle ABC is a right angle. C
(b) BAisproducedto D and AD=35 cm. 8 ¢
Find the length of DC. L£m
B
15cm
p 5cm
Answer: (a)
(1]
Answer: (b} cm  [2]
11. (a) Solve the equation3(x—5)-2=7—-(1-x).
(b) Solve the equation 3x* —14x+8=0
Answer:  (a) (2]
(b) - 21

For

Use



12. Giventhat m= 49 .

n—

(a) Find the value of m when g=12and n=6.

(b) Express g in terms of m and n.

Answer: (@) m=

(b)

13. In a 6-sided polygon, 3 of the interior angles are 85°, 95° and 105°.

The size of each remaining interior angle of the polygon is x°.
Find

(a) the sum of the interior angles of the 6-sided polygon,

(b) the value of x.

Answer: (a)

®b) x

o

[13
(2]

(1]
[2]

For

Use



14.

(a) Construct triangle ABC where BC =7.5 cm and AC= 8 cm.
AB has already been drawn for you.

(b) Construct
i) thebisector of angle ABC,
ii) the perpendicular bisector of AB.

(¢) These two bisectors meet at Z.
Complete the statement below.

Answer:

(d) The point Z is equidistant from the lines and

equidistant from the points and

and

[1]

[1]
(1]

(1]

For
Examiner's
Use



15. The diagram shows a straight line which intersects the y-axis at A and x-axis at B.
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(a) Find the gradient of the line.

(b) Write down the equation for this line.

Answer: (a)

(b)

- END OF PAPER-
10
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Answer ALL questions.

Written as the product of its prime factors 240 = 2° x3x35. For

Examiner’s
Use

(a) | Express 168 as the product of its prime factors.

() | Find the LCM of 240 and 168, giving your answer as the product of its prime factors.

(¢) | Given that 240k is a perfect cube, find the smallest possible value of k.

(@) | En Qi needs to pack 168 blue pens and 240 red pens into identical bags so that the pens are
equally distributed among the bags. Find the largest number of bags that can be packed.

a) 168=2*x3x7 [B1]
b) LCM= 2*x3x5%7 B1]
c}

240k =25 x3?x5?
(2¢ x3%5)k =2 %3> x5

_ 25%3*x5°
" [2*x3x5)
k=2*x3x5*
k=900 [B1]
d) HCF= 23x3
=24 [B1]

Answer: | (a) 1]
) [1]
© _ [1]
(@ bags | [1]
2
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(a) | In the number 64 X61, X is a composite number. If the value, correct to 3 significant
figures is 65 000, find the maximum value of X.

For
Exarminer’s
Use

(b) | A glass block has a mass of 53 grams, correct to the nearest gram.
Find the least possible mass of the glass.

a) maximum value of X =9 [B1]
b) least possible mass = 52.5 [B1]
| .
Answer: | (a) | X= [1]

(b) g | (1]

The following table shows the temperature of four cities in United States at 11 00 on a particular
day.

Miami Chicago Washington Minneapolis

25 °C —2°C 8§°C -10 °C

(a) | Find the difference in temperature between the warmest and coldest cities.

(b) | Find the average temperature for these four cities.

(c) | It was found that the temperature of Chicago decreased by 0.3 °C every hour after 11 00.
Find the temperature at 15 00.

a) 25-—(-10)=35 °C [B1]

25+(-2)+(8)+(~10)

b) Average temperature =

4
_x
T4
=35.25°C [B1]
c) 11 00to 1500 =>4 hours
Temperature at 15 00 =-2 -4 (0.3) [M1]
i =-3.2°C [Al]
Answer: | (a) °C | [1]
N
i () °C 111]
(c) °C | [2]




4.

Solve the simultaneous equations.

x—2y=-3,
4x—3y=8.

Elimination method
x=2y=-3 ...(1)
4x—3y=8 ...(2)

(1) x4: 4x—8y=—12 ...(3)

3-@):
4x—8y—(4x-3y)=-12-8 IM1]
—8y+3y=-20
-5y =-20
y=4 [Al]
Sub y = 4 into (1),
x—-2(4)=-3
x=5 (A1}

Substitution method
x—2y==3
x=-3+2y...(1)
4x—3y=8 ...(2)

Sub (1) into (2),
4(-3+2y)-3y=8
-12+8y-3y=8
5y=20
y=4

Sub y=4into (1),
x—2(4)=-3
x=3

(M1]

[Al]

[A1]

Answer: x=

[3]

(a) | Lester bought an antique watch for $450.

When he sold it he made a profit of 160% of the cost.
Calculate the selling price.

(b)

The length of each side of a square is increased by 30%.

Find the percentage increase in the area of the square.

a)

Selling price = %x 260 M1]

=$1170 [Al]

b) Let the original length of the square be x,

New length

New Area

percentage increase =

=1.3x

=1.3xx1.3x M1]
=1.69

0.69x?

2

x100%
x
=69% [A1]

Answer: [(a) | $

2]

(b)

%

[2]




x is directly proportional to y’.
x=108 when y=3.
Find

For
Examiner's
Use

(a) | an equation connecting x and vy,

(b) | the value of x when y = 5.

x=ky?
When x=108 and y =3,
(108)=%(3)
108
27
k=4 [B1]
x=4y? [B1]

x=4y’
x=4(5)
x =500 (B1]

Answer: | (a) [2]

() [x= [1]

A sum of money was divided between A, B and C in the ratio 5: 6: 7.

If, instead, this money had been divided equally between them, A would have received an
extra $5.

‘What was the total sum of money?

5 units + 6 units + 7 units = 18 units

18 units + 3 = 6 units M1]
6 units — Sunits = 1 unit
I unit =>$5
18 units =>8$5x%x 18
=>$90 [A1]
Answer: $ 2]




Factorise each of the following expressions completely.

For
Examiner's
Use

@) | xy—3x+2y-6

) | 3m*n+15mn+18n

xy—3x+2y—6 = x(y—3)+2(y—3) M1)
= (x+2)(y-3) [Al]
3mn+15mn+18n = 3nlm’ +5m +6) 1)
=3n(m+2)(m +3) [Al]
Answer: | (a) f2]
(b) [2]
@) Expand[l Or— % q][lOr + % q)
®) Express as -(x—fz)—z _;-14-—2 a single fraction in its simplest form.
(lOr——l-qJ[IOr+lq] =(10r)* —[l gT M1]
5 5 5
q 2
=100r* — - Al
100r 55 [Al]
3 4 3—4(x+2)
S == 7 1
(x+2)" x+2 (x+2)* (M1
_3- 4x—8
(x+ 2)2
—4x—35
=— Al
s Al
Answer: | (a) [2]
(b) ' 2]




10.

In triangle ABC,AB = 15cm, BC=8 cmand AC=17 cm

For

Examiner's
{a) | Explain why angle ABC is a right angle. C =
(b) | BA is produced to D and AD = 5 cm. / \8 cm
Find the length of DC. e
AC?*=17?
AB1+=(321;3?=152+82 p sem 4 T
=289

DC?*= DB?* +CB?

=202 +82
=464
DC =21.540659
=21.5(03s.f)
Answer: | (a) | Since AC® = AB*+CB?, therefore by Pythagoras theorem,
AABC is aright angle triangle. [1]
| Answer: | () | cm | [2]
11. | (a) | Solve the equation3(x—5)-2=7~(1-x).
(b) | Solve the equation 3x> ~14x+8=0
i 3(x—5)-2=7-(1-x)
l Ix=-15-2=7-1+=x
3x-17=6+x
' 2x =23
| x=11.5
K
h
3x* ~14x+8=0
(Bx—2)x-4)=0 M1]
(3x—2)=0 or(x—-4)=0
3x=2 or x=4
x= 2 [A1]
3
Answer: | (a) (2]
(b) (2]




4q
n-3

Given that m=

For
Examiner’s
Use

(a) | Find the value of m when g=12 and n = 6.

(b) | Express g in terms of m and n.

a) b)
Whenn=6and g=12, 4q
- 4(12 "= n—3
6-3
fa8 m = :f 3 (ML)
3 [M1]
2 —
.':-\/1_6 m (n' - 3) - 4q
=4 m*(n—3
[A1] 4= (,; ) (AL]
Answer: [ (a) | m= [1}
b) | n= (2]
13. | In a 6-sided polygon, 3 of the interior angles are 85°, 95° and 105°.
If the size of each remaining interior angle of the polygon is x°.
Find
(a) | the sum of the interior angles of the 6-sided polygon,
(b) | the value of x.
Sum of the interior angles = (n—2)x180°
= 4x180°
= 720° [B1]
720° =85°+95° +105° + 3x° [M1]
T720° = 285°+3x°
435°=3x°
x=145 [Al]
Answer: | (a) [1]
M) [x= 2]




14.

(a)

AR has already been drawn for you,

Construct triangle ABC where BC = 7.5 cm and AC= 8 cm.

(1]

For
Examiner’s
Use

(c)

Construct

i) the bisector of angle ABC,

(1]

ii) the perpendicular bisector of AB.

(1]

(d)

These two bisectors meet at Z.
Complete the statement below.

—— . S XK

P

Answer:

(d)

The point Z is equidistant from the lines

AB

and

BC and

equidistant from the points A

and

B

[1]




15.

The diagram shows a straight line which intersects the y-axis at A and x-axis at B.
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For
Examiner's
Use

(a) | Find the gradient of the line.

(b) | Write down the equation for this graph.

10

a)
: o 8)-0) M1
gradient of the line, m = 0-C3) (M1]
=1 [Al]
b)
y=mx+c
y=1x+3
y=x+3 (B1]
Answer: | (a) {2}
(b) [1]
- END OF PAPER-
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(@)

(b)

(a)

(b)

Answer all questions.

15 blacksmiths can make 30 identical knives. Assuming all the blacksmiths work at the
same rate, find the number of identical knives 8 blacksmiths can make.

Urlwin runs 2.2km in 9 minutes and walks 200 m at an average speed of 4 km/h. -
Calculate

(i) the time, in minutes, he takes to walk the 200 m,

(i)  his average speed for the whole journey in kilometres per hour.

A two-digit number is such that the sum of its digits is %of the number.

When the digits of the number are reversed and the number is subtracted from the
original number, the result obtained is—27.
Find the original number. e

) Write down the next two terms in the sequence 1, 3, 6, 10,15 ... .

(ii) Write down an expression, in terms of 7, for the nth term in the sequence.
1,3,6,10,15 ...

The length of x m of a basketball court has a perimeter of 50 m.

(a)
(b)

(©)
(d)

(a)

(b)

Find an expression, in terms of x, for the breadth of the basketball court.
1t was given that the area of the basketball court is 150 m’.

‘Write down an equation in x to represent this information, and show that it reduces to
x*=25x+150=0.

Solve the equation x* —25x+150=0.

Find the breadth of the basketball court.

2 3
Simplify 2% 82
y

()  Factorise 7p® —28 completely.

Tp* -28

ii Bence, simplif .
(i) plify 2 12p

[2]

(1]

2]

4]

(1
[2]

[1]
(1]

(2]
(1]

(2]

[2]

2l



(a). Solve the inequality 2x—25>18+8x .
(b) Hence write down the greatest odd integer value of x which satisfies 2x—25>18+8x

(c) Aboat can ferry a maximum of 25 passengers across the river. Find the minimum
number of trips that a boat must make to ferry 243 passengers.

ABCD is a parallelogram with AB = 10.6 cm and AD = 15.2 cm. ZBAE = 18° and
ZECD =60°.

Find B E C
60°

(@) <£ABC, 10.6

(b) <DAE, 18

(c) the area of parallelogram ABCD, A 152 D

given that its height is 9 cm.

Diagram 1 shows an oil tank which is made up of half of a cylinder of radius 1.2 m joined to
a cuboid of side 4 m by 2.4 m by 2 m.

. 1.2m

Izm

Di 1
agEm | e
(b) The tank is filled with petrol. 4m

(a) Calcnlate the total surface area of the outside of the tank. /

(i) Calculate the amount of petrol needed to fill the tank in m°,

(i)  All of the petrol from the tank will fill up an underground storage tank
completely.
The storage tank as shown in Diagram 2 is a prism whose cross-section is a
trapezium.
The lengths of the parallel sides of the trapezium are 4 m and 3 m.
The depth of the storage tank is 3.2 m

Calculate the length of the underground tank.

Diagram 2

[2]
(1]
[2]

[1]
[1]
(2]

[4]

(3]
3]



Answer the whole of this question on a sheet of graph paper.

Stevie kicks a soccer ball vertically upwards.

The height, k metres, of the ball at ¢ seconds after it leave the ground is given by the formula
h=24t—4t%.

The table below shows somé values of ¢ and the corresponding values of 4.

t 0 1 2 3 4 5

h 0 20 32 m 32 20
(a) Find the value of m. 1]
(b) Using a scale of 2 cm to represent 1 second, draw a horizontal t-axis for 0<z< 6. 31

Using a scale of 2 cm to represent 5 metres, draw a vertical 4-axis for 0<h < 40.
On your axes, plot the points given in the table and join them with a smooth curve.

(©) Use your graph to find

i) the greatest height of the ball above the ground, - m
(ii) the length of time for which the ball was more than 20 metres above the 2]
ground,
(iii) the time taken for the ball to hit the ground again. [1]
—END OF PAPER -
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(@

(b)

(a)

(b)

Answer all questions.

15 blacksmiths can make 30 identical knives. Assuming ail the blacksmiths work at the
same rate, find the number of identical knives 8 blacksmiths can make.

Urlwin runs 2.2km in 9 minutes and walks 200 m at an average speed of 4 km/h.
Calculate

@) the time, in minutes, he takes to walk the 200 m,

(i)  his average speed for the whole journey in kilometres per hour.

A two-digit number is such that the sum of its digits is :lt-of the number.

When the digits of the number are reversed and the number is subtracted from the
original number, the result obtained is—27.
Find the original number.

@) Write down the next two terms in the sequence 1,3, 6, 10,15 ...

(i)  Write down an expression, in terms of n, for the nth term in the sequence.
1,3,6,10,15 ...

The Jength of x m of a basketball court has a perimeter of 50 m.

(a)
(b)

(©
(d)

(@)

(b)

Find an expression, in terms of x, for the breadth of the basketball court.

It was given that the area of the basketball court is 150 m”.
Write down an equation in x to represent this information, and show that it reduces to
x2 -25x+150=0.

Solve the equation x* ~25x+150=0.

Find the breadth of the basketball court.

2 3
Simplify 2%+ &
y y

(i  Factorise 7p° ~28 completely.

7p* —28

2

it Hence, simplif .
(if) plity  1p

(2]

(1]

2]

(4]

(1}
(2]

(1]
(11

(2]
(1]

[2]

[2]

(2]



——— i bl .

{a) Solve the inequality 2x—25>18+8x [2]
(b) Hence write down the greatest odd integer value of x which satisfies 2x—25>18+8x 1]

(c) Aboat can ferry a maximum of 25 passengers across the river. Find the minimum [2]
number of trips that a boat must make to ferry 243 passengers.

ABCD is a parallelogram with AB = 10.6 cm and AD = 15.2 cm. ZBAE = 18° and
ZECD = 60°.

Find B E C

) 60° :
(@) «4BC, 10.6 [1]
®) ZDAE, 18 [1]
(c) the area of parallelogram ABCD, A 15.2 D 2]

given that its height is 9 cm.

Diagram 1 shows an oil tank which is made up of half of a cylinder of radius 1.2 m joined to
a cuboid of side 4 m by 2.4 m by 2 m.

(a) Calculate the total surface area of the outside of the tank. [ 2m [4]
IZ m
Di 1
. agaml | S am
(b) The tank is filled with petrol. 4m
(1] Calculate the amount of petrol needed to fill the tank in m’. [3]
()  All of the petrol from the tank will fill up an underground storage tank [3]
completely.
The storage tank as shown in Diagram 2 is a prism whose cross-section is a
trapezium.

'The lengths of the parallel sides of the trapezium are 4 m and 3 m.
The depth of the storage tank is 3.2 m
Calculate the length of the underground tank.

3.2m

Diagram 2



Answer the whole of this question on a sheet of graph paper.

Stevie kicks a soccer ball vertically upwards.

The height, # metres, of the ball at ¢ seconds after it leave the ground is given by the formula
h=24t — 41>,

The table below shows some values of ¢ and the corresponding values of 7. -

t 0 1 2 3 4 5

h 0 20 32 m 32 20
(a) Find the value of m. [1]
(b) Using a scale of 2 cm to represent 1 second, draw a horizontal z-axis for 0<¢<6. [3]

Using a scale of 2 cm to represent 5 metres, draw a vertical h-axis for 0<h<40.

On your axes, plot the points given in the table and join them with a smooth curve.

(¢) Use your graph to find

@ the greatest height of the ball above the ground, [1]
(ii) the length of time for which the ball was more than 20 metres above the 2]
ground,
(iii) the time taken for the ball to hit the ground again. [1]
—END OF PAPER -~
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Sec 2 Express Mathematics Mid-Year Examination 2014
Paper 2 Marking Scheme

On No | Working Marks
| 1(a) 15 carpenters => 30 knives
1 carpenter  => 2 knives [M1] M1 for 1 carpenter => 2 knives
8 carpenters =>2x8
= 16 knives [A1] Al forl6
OR

Let C represent the number of carpenters and x
represent the number of knives made

Number of carpenters (C) is directly proportional to
the number of knives made (x).

C =kx
15 =k (30)
k =0.5 [M1] Ml fork =0.5
C =05x
)] =05x
x =16 [Al] Al for 16
1
® | Time taken = %%
=005h
= 3 minutes [B1] BI for 3 minutes
Total distance =24km
Total time taken =12 min
= 0.2 hours
2.4 24
=7 M1 for —
Average speed . 03 [M1] 0.2
= 12 km/h [AI] Al for 12 ki/h

ot e e e
ke s %.&N%;l\"ty'_‘:'?-'r‘zm‘:wj £ RS E
S e e et

ones digit be y.

Then the original number is 10x + y,

The number obtained when the digits of the original
number are reversed is 10y + x.

x+y=%(10x+y)
4(x+ y)=10x+ ¥y

4y—y=10x—4x
3y=6x
y=2x...(1) [M1] Ml for y=2x

(10x+ y)}- (103 + x)=—27

Get PSJ Private Tutor to Guide you through Exams Now!
Contact www.privatetutor.com.sg



SRR *w:g# -g,rzf

9x-9y=-27 ...(2) [M1] Ml for 9x -9y =-27

Substitute (1) into (2),

9x —-9(2x)=—-27 M1} M1 for 9x - 9(2x)=-27

- 9x=-27

x=3

Substitute x = 3 into (1),”

y=2(3)

y=6 [Al] Al for y=6
2(b)@) | 13" term in the sequence =38 - 12(4) Bl for- 10
2(0)3) | nln+1)

2
SHERLITE NG S T
3@) Breadth of the court
Blfor 25-x
3(b) Area of the basketball court = length x breadth
150 = x(25- x)
150 = 25x~x*
2 =
¥ — 955 +150 =0 B1] Bl for x* —25x+150=0

3(c) x* —25x+150=0

(x—-10)(x—-15)= M1] M1 for (x-10)x-15)=0

x—10=0 or x-15=0

=10 =15 Al

* ¥ AL At for =15

3(d) Breadth of the court = 25—(15)
B1 for 10

: Ml 2 2
y y 62 P for 242 s
y 6x
I =x
= j‘g— [Al] Al for -4—)1
X x
2 — 2
= Np+2)p-2) [A1]




Al for 7(p+2)(p -2)

e eh

4(c) Tp* =28 _(p-2)p+2)
p*+2p p(p+2)
_p-2)
p
=7—z
p

(M1}

M1 for 12— 2)p +2)
plp +2)

Al for 7—-—2—

S T T S A I e

s

i

2x—-25>218+8x

2,

SE R e S

ST T o e L e e e T ST e Ty

5(a) 2x-25218+8x or.
—25-18=>8x—2x —6x243 [MI] M1 for —4326x or —6x243
—4326x  [M1] x.<.:—6——- [A1]
~43 —43
— —=> <=
—23:2;\: (Al] Al for e =2xor x< c
5(b) xs_—43
6
x<-7.1666
greatest odd integer value of x = ~9 [B1] Bl for x=-9
5(c) Let the number of trips be x,
25x>243 [M1] M1 for 25x > 243
243
x> —
25
x>972
minimum value of x = 10 A1 Al for x=10

6(a) ZABC =180° - ZBCD

= ]180° —60°

=120° [BI] Bl for ZABC =120°
6(b) ZDAE = /BAD —18°

= 60°-18°

=42° [B1] Bl for ZDAE =42°
6(c) Area of parallelogram ABCD = 15.2x 9 M1 for 25x > 243

= 136.8 Al for 136.8




Surface Area of the cubmd

A=2(2.4%2)+2(4x2)+(4x2.4) M1] M1 for
A=9.6+8+9.6 A=2(24x2)+2(4x2)+(4x2.4)
A=272
Surface Area of the half cylinder
A=%(2.4><7:x4)+7r(1.2)2 M2] M1 for A=%(2.4x wx4)
A=6.24% M1 for A=7(1.2)°
Total Surface area = 27.2 + 19.604
=46.804
=46.8 (tO 3 S.f) [Al] Al for 46.8
7(b)i) | Volume of the cuboid
V=2x24x4
V=192 [M1] Ml forV=2x2.4x4
Volume of the half cylinder
V-——%n'(l.z)z x4 M1] M1 for V =%n:(1.2)2 x4
V =2.88x%
Volume of the tank
V=192+2.83x%
V =282 (to 3 s.f) [Al] Al for28.2
Or
Volume of the tank
M2 for
V= [(2.4 x2)+ -1—7:(1 .2)2]x4 [M2] 1
2 1% =[(2.4x2)+—7£(1.2)2}x4
V =28.248 2
V=282(to3s.5) [A1] Al for28.2
7(b)(ii) | Area of trapezinm
A=12(3+4)x3.2= 11.2 [M1] M1 for A=%(3+4)x3.2
h=28248+11.2 [MI1] M1 for h=28.248+11.2
=252m Al for 46.8
e T SE LR S B
When t=3, B1 for m=36
h = 24(3)-4(3)’
h=36
7(b)
7(cXi) | t=3and 2=36 B1 for both correct answer
7(c)(ii) | Length of time = 5—1 B2




=4 sec

7(c)(iii)

B1
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Answer all questions.

Consider the first 3 lines of the following number pattern.

(1)
(ii)

(iii)

(a)

®

(@)

(b)

(b)

2 -2=6 =1x2x%3
3P _3=24=2%3x4
2 —-4=60=3x4x%5

Write down the 6™ line of this sequence. 1]

Express n’ —n as a product of 3 consecutive algebraic expressions. (1]

Ronald believes that the number 70 359 will not be part of the number pattern.

State whether you agree with Ronald or not, and explain why. [1]
v=3 . . )
Express 1 - as a single fraction. (2]
v
2 —
Simplify 44 2 ¥r=28 13]
p—3r 3r‘—pr
. . | 5K
3] Make m the subject of the formula x=3 . (3]
4m-—3
(i)  Hence, find the value of m when x = 2 and K = 40. 2]
Factorise 4ab—10c+2a’h—>5ac completely. {21

Consider a regular n-sided polygon.
The size of each interior angle is three times the size of each exterior angle.
Find the value of ». [2]

In a class test, Beniah drew a thombusABCD.

Using a protractor, he found that ZABC =82°, while ZBCD =98°.

He got worried and decided to redraw his rhombus.

ShouldBeniah have gotten worried? State your reason(s) clearly. [2]



32°

S1°
P T S U 14

In the diagram, PORS is a parallelogram.
Itis known that ZQTS=90°, ZORT =32°, ZRSU =51°, and TU = UR.

Clearly stating your reasons, find

@) LIRS, (1]
(i) ZPOR, [1]
(i) ZRUV. [2)

A line has an equation given by 3y =12~4x.

A

\

3y=12—-4x
0 \ x
(a) Explain clearly whether the point ( 6 , ~10) lies on the line. (1]

(b) (1) State the coordinates of the point where the line intersects the x-axis.

[1]
(ii) State the coordinates of the point where the line intersects the y-axis.
(1]
(iii)  Hence or otherwise, find the gradient of the line. [2]



A farmer rears x horses and y chickens on his farm.
The animals have 448 legs in total, and there are 5 times as many chickens as horses.

@) Formulate a pair of simultaneous equations in x and y. (2]

(i)  Solve the 2 simultancous equations in (i),and hence find the number of horses on
the farm. 2]

(i)  After a disease struck the farm, 95 chickens died.

Express the remaining number of chickens as a percentage of the original number
of chickens. 2]

The figure above shows a gold bar.
The gold bar is a prism whose cross-section is a trapezium whereAD = 9.3 cm, AE = DH

=5.2cmand EH =7 cm.
The vertical height and length of the gold bar are 4.1 cm and 15 cm respectively.
(a) Find the total surface area of the gold bar. (3]
(b) () Find the volume of the gold bar. [2]
(ii)  The gold bar is then melted down.
The liquid gold is placed into a cylindrical mould of radius 8 cm.
Calculate the height of the liquid gold in the mould. 2]

(iii)  State one assumption made in (b)(i1). [11



9 Mira and Alan participated in a cross country hike.
They each hiked a distance of 80 km.

@) Mira hiked at a constant speed of x km/h.
Write down an expression, in terms of x, for the time she took to complete the
hike. (1]

(i)  Alan hiked at a constant speed which was 4 km/h less than Mira’s speed.

Write down an expression, in terms of x, for the time he took to complete the
hike. [1]

(i) Given that Mira and Alan finished their respective hikes10 hours apart, form an

equation in x, and show that it reduces to x* —4x—32=0. 3]
(iv)  Solve the equationx® —4x~32=0. 2]
(v)  Hence, calculate how long Alan took to complete the hike. 2]

Note: Q10 is on page 6



10

_Answer the whole of this question on a sheet of graph paper.

The variablesx and y are connected by the equation y =15—3x— x.
The table below shows some values of x and the corresponding values of y.

x |3]2]-1]0]1[2][3
y |a |17 1715115

® Find the value of a. 1]

(it) Using a scale of 2 cm to 1 vnit, draw a horizontalx-axisfor — 3<x<3.
Using a scale of 1 cm to 1 unit, draw a vertical y-axis for ~4 < y<18.

On your axes, plot the points given in the table and join them with a smooth
curve. [3]
(1ii)  Use your graph to

(@  estimate the maximum value of the graph y =15-3x - x*, [11

(b)  write down the coordinates of the point where the graph cuts the positive

x-axis, (1]

(c) find the values of x when y = 16, [2]

(d)  find the equation of the line of symmetry of the graph. [11
End of Paper

Please check your work thoroughly! ©
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Answers to P2
13) TP -7=336 =6XTx8 6(a) Does not lie on the line.
1@) | (n—1)(n}(n+1) 6(b)®) | (3,0)
1(iii) | Agree. The sequence always yields an even | 6(b)G) | (0,4)
number, but 70 359 is odd.
2) | 4v+3 6()iD) | 4
Sv 3
2(b) r or — r T(1) 4x+2y=448
7-2r 2r-17 y=>5x
3@® | 5K 3 7G) | x=32
4
@ |7 T 40.625% or 40%%
3®b) | (2+a)(2ab-5¢) 8(a) |46733cm’
4@ n=8 8O0 501.225 cm’® or 501 —?—- cm’
40
4(b) | No. The angles should add up to 180°. 8(b)(i) | 249cm
5(1) 19° 8(b)(iii) | Volume remains constant / No air
bubbles formed when gold is poured
into mould / any other reasonable
answer
5ai) | 129° o(i) 80
x
5@ii) | 64° 9(ii) 8
Y
9(iv) x=—4, or x=38
(V) 20h =
100 |15 .

Get PSJ Private Tutor to Guide you through Exams Now!
Contact www.privatetutor.com.sg
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For
Examiner's
Use

Answer all the questions.

(a) Simplify 4a*—(2a+5)N2a—5)+a.

Answer: (a) (2]

() Express ) ! +—"_ a5 a fraction in its simplest form.
4m*—-16m—-20 m-5 i

Answer: (b} 3]




Expand and simplify
@ @Cm+3)m-2)—(m+4)(m-3).

Answer : (a) [3]

(b) Hence, solve the equation (2m+3)(m—-2)—(m+4)(m—-3)=21

Answer: (b)) m= (3]

[Turm over

For
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Use



Solve the simultaneous equations.

For
Examiner's
3x+y l Use
11 2
x+y=3

y= S £




4

(@) Factorise4b? —4c* ..

Answer: (a)

[2]

(b) Given that 4b°—~4c>=224 , b+c=7 and bc=— .If-,

(i) find the value of b—c,

Answer: (b)(i)

(1]

(i) find the value of * +c2.

Answer: (b)(ii)

[2]

[Tumn over

For

Use



6

In the diagram, triangle POR is similar to triangle TOP.

PQ =26 cm, OT= 10 cm, ZQPR=90°and ZPTQ=90".

0

26 10

T

(a) CalculatePT.

Answer: (a) PT=

(b) Calculate LZQPT.

Answer: (b) ZLQPT=

(c) Calculate PR.

Answer: (c) PR=

cm

om

{2

{2]

[2]

For
Examiner's
Use



7

The time needed to complete a project is inversely proportional to the number of
students involved.

5 students can complete the project in 9 hours.
(a) Calculate the number of students needed to complete the project in 3 hours.

Answer: (a) [2]

(b)  Calculate the time taken for 8 students to complete the project.
Leave your answer to the nearest minute.

Answer: (b) minutes [2]

[Turn over
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Use



7

8

A solid pyramid has a square base of side 16 cm and height 12 cm.
A cuboid has a square base of side 16 cm and height 20 cm.

A metal toy is made by attaching the bases of the pyramid and the cuboid.
A hemisphere of diameter 16 cm is then carved out from the bottom of the

_cuboid.

[ Surface area of a sphere = 47r°]

{ Volume of a sphere = %mj ] i

(a) Calculate the volume of the toy.
16 20

Answer : (a}Volume = cm® 3]

(b) Calculate the surface area of the toy.

Answer:  (b)Surface Area = em® 4]

For

Use



9

In a bag, there are 32 red balls and some yellow balls. 5
The probability that one yellow ball is chosen at randomis 13 -

(a) Find the probability that one red ball is chosen at random.

Answer : (a)

(1]

(b) Find the total number of red and yellow balls in the bag.

Answer : (b)

[1]

(€) (% 3) yellow balls are removed from the bag.
The new probability that one yellow ball is chosenat random is

Find the value of x.

Answer : (c) =x=

Ln[r-i

[Tum over

2
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10

A survey was carried out to find the number of minutes spent on computer games ina

day by a group of students.
The result of this survey is shown in the frequency table below.
Number of minutes ( # minutes ) Frequency ( f)
0<n<20 15
20 <n<40 8
40 <n< 60 34
60 <n< 80 23

(a) Calculate the total number of students surveyed.

Answer :

(a)

[1]

(b) Find the mean time spent on playing computer games.

Answer :

(€) Draw a histogram on the grids below to illustrate the information.
You are required to label the axes clearly.

(b)

H R

i

I

H

wimfong b faducen

minutes [2]

[3]

For
Examiner's
Use



10

11

Ten boys and ten girls recorded their total walking distance in

one week.
The results are shown in the stem-and-leaf diagram.

Boys _ Girls
4 3 2 1 7 8
2 3 2 4 5 5
5 5 4
8 3 2 5 4 5 8
6 4 6
Key (Boys) Key (Gitls)
3 |2 means 23 km 2 |1 means21km

(a) Write down the median distance of the boys.

Answer: (a) km

(b) Write down the mode of the boys and girls.

Answer: (b) km

(€)  If one more girl is included into the data, the mean distance of the girls will
be 38. Calculate the distance travelled by this girl.

Answer: (c) . km

~End of Paper~

(1]

[1]

(2]

For

Use
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Answers
1(a) a+25 1(b) (1+2m)*
8m* —36m—20
2(@) mEP_2m+6 2(b) m=5 or m=-3 -
N B
=377y
4a) A(b+o)b-c) 4(b)
O 224
@ 113
2
S(2) 24 5Mm) 2260 5() 624cm
6(x) 333 6(b) 15
@) 5070 7(b) 2200
8@ 8 8(b) s 8c) 7
13
@ g6l B g6l
4 4
10() 435 10(b) 58 10(c) 39
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EQY 2014 Mathematics Secondary 2 Express Solutions

Answer all the questions.

(@) Simplify4a® - (2a+5)(2a—5)+a.

=4a’ —(4a® -25)+a [Ml]
=a+25 [A1]

Answer: (a) a+25

(b)

Express as a fraction in its simplest form.

2 +
4m” —-16m—20 m-5

1 m
4(m” —-4m—-5) m-5

1 m

“tm—smid tmos ML

_ Am(m+1)+1

" 4(m-5)(m+1) (M
2

_ 4m" +4m+1 (Al]

T 4(m=5)(m+1)
or
(1+2m)*
4(m-5)(m+1)

(1+2m)*

Answer: (b) 4(m—5)(m+1])

[2]

Bl




Expand and simplify
(a) @Cm+3)(m—2)—(m+4)(m-3).

= 2m* Z4m+3m—6)—(m’+ m—12) [M1-expansion]

=2m? —4m+3m—6-m’— m+12 [M1-correct removal of brackets]
=m’—2m+6 [al]
Answer : (a) mt—2m+6 [3]

() Hence, solve the equation (2m+ Nm—2)—(m+H(m-3)=21

m:-2m+6=21

m?—2m—15=0 [M1]

(m—5)m+3=0  [Ml—correct factorisation]
m=5 or m=-3 [Al]

Answer: (b) m= m=5 or m=-—3 3]




3

Solve the simultaneous equations.

3x+y 1 p
== 1
11 2 ®
X+Y=3 remmmmmnene- 2
From (2): x=3=y wemeem(3)
: 33-»+y_1
Sub (3) into (1): ————==—
(3)into (1): =22 ==
9 _3;)1’ Y % [M1- substitution/ elimination method]
9-2y 1
11 2
11
9-2y=—
)
7
=— [Al
Y=y [Al]

7. 7 5
Sub y=— into (3): =3——== Al
y=4mn (3 =x i [A1]

5

Answer : x= 4
7

y= 4

(3]




(a) Factorise 4b* —4¢2.

=4(b? —c?) [M1]
=4(b+c)b—-c) [Al]

Answer: (a)}

(b) Given that 4b*> —4¢* =224 , b+c=7 and bc=~ =

() find the value of b—c,

A(N(b-c)=224
b—c=8 [Bl]

Answer :

(b))

(i) find the value of b* +c?.

(b+c)® =b*+2bc+c”
P rd-a-D) MU

Pac? =49+

=E§ [Al]

or

(b-c)* =b*>—2bc+c?
82 =b* +c? —2(—% [M1]

b +c? :=64—E
2

=£’. [Al]

. Answer: (b)(ii)

4p?—4act =  Ab+c)b-co)

15

b—c = 8
13
pr+ct = 2

(2]

(1]

[2]




5

5

In the diagram, triangle POR is similar to triangle TQOP.

PQ =26 cm, Q7= 10 cm, ZQPR=90%and ZPTQ =90°.
0o

26 10
T

(a) CalculatePT.

By Pythagoras’ Theorem

PT=+26"-10> [M1]

= 24 [AI1]

Answer: (a) PT-=

(b) Calculate ZQPT,

10
sin ZQPT =—
Q 26

10
LOPT =sin | —
[8) sin (ZGJ

=22.6° (1dp.) [Al]

Answer: (b) ZLQPT=

(¢) Calculate PR.

% = % [M1v —or alternative methods]
PR= zg>< 24
10

=624 cm [Al]

Answer: (c) PR=

24

CIIl

[M1—can use other basic trigo ratios)

22.6

62.4

cm

[2]

(2]

[2]




6

The time needed to complete a project is inversely proportional to the number of
students involved.

5 students can complete the project in 9 hours.
{(a) Calculate the number of students needed to complete the project in hours.

Let t be the time taken in hours, and s be the number of students.

t=£, where k is a constant.
s
k
=— 1
5 M1]
k=45
45
f=—
When =3
3=i5—- [(M1]
s
s=15 [Al]

Answer: (a) 15 [3]

(b) Calculate the time taken for 8 students to complete the project.

Leave your answer to the nearest minute
When 5 =38,

45
=

) [M1]

t=5.625 hours
t=5.625%60
=338 minutes (3 s.f) [Al]

Answer: (b) 338 minutes [2]




7

A solid pyramid has a square base of side 16 cm and
height 12 cm.
A cuboid has a square base of side 16 cm.

A metal toy is made by attaching the bases of the Ii
pyramid and the cuboid. A hemisphere of foe
diameter 16 ¢m is then carved out of the cuboid. : 1
= Amr? :
[ Surface area of a sphe,rf:4 = 47r° ] T 16 20
[ Volume of a sphere = Ezrr3 ] :
(a)Calculate the volume of the toy. "';:":
Volume of pyramid = %x162 X12
=1024 cm’® [M1]
Volume of cuboid =167 x20
=5120 cm’
. 1(4 3
Volume of hemisphere = 5 5—71')(8 [M1]
1 3
=341—7z cm
3
Volume of toy =1024+5120—- 341%7:
= 5070 cm® (3 5.f) [A1]
Answer : (a)Volume = 5070 cm®  [3]

(b) Calculate the surface area of the toy.

Surface area of slant faces = 4x(16>(x/122 +8? xé-] M1]

=461.510 cm®
Surface area of rectangular faces and base of cuboid (carved)

1
= [4x(16x20) ]+ (16* ~§*xx)+[4mxs? ] 1)

=1737.0619 cm? [M1- interior curved surface of hemisphere]
Total surface area

=461.510+1737.0619

=2198.57

=2200cm® (3s.f) [Al]

Answer :  (b)Surface Area = 2200 cm’*  [4]




In a bag, there are 32 red balls and some yellow balls.
The probability that one yellow ball is chosen is —% .

(a) Find the probability that one red ball is chosen at random.

P(red ball) =1 3
13

(1]

8
=— 1
T [BI]
8
Answer : (a) 13
(b) Find the total number of red and yellow balls in the bag.
Number of yellow balls
= 32>{-§——:-—8-
13 13
= 32x§ 8 units = 32 balls
3 32
=20 13 units = IBX?
or
Total red & yellow balls — 52 balls [BI]
=32+20
=52 [B1]

Answer: (b) 52

[1]




9

(©)  (x—3) yellow balls are removed from the bag. {
The new probability that one yellow ball is chosenis 73~
Find the value of x.

n(8)=52-(x-3) P(red balls)=§

=55—x
n(yellow balls) =20—(x—3) 2 units =32 balls
=23—x 1 units = 16 balls
: Number of yellow balls removed
23—x __l M1]
55-x 3 or  =20-16 [MI]
69-3x=55—x =4
x=T7 [Al] x=7 [Al]

Answer: (c) x= 7 (2]

A survey was carried out to find the number of minutes spent on computer games in a
day by a group of students.
The result of this survey is shown in the frequency table below.

Number of minutes ( » minutes ) Frequency (f)

0<n<20 15

20<n<40 8

40 <n< 60 34

60 <n< 80 23

(a) Calculate the total number of students surveyed.
=154-8434423
=80 [B1]
Answer: (a) 80 [1}

(b} Find the mean time spent on playing computer games.

Mid-value {n) [4))]
10 15 10(15) +30(8) + 50(34) +70(23
30 5 Mean = (15) ()80() ()[Ml]
50 34 .
70 23 =46.25 or 462 minutes [Al]
6L

Answer : (b) 4 minutes [2]




(¢) Draw a histogram on the grids below to illustrate the information.

4

40 RN AR
EREENNENERENENNE|
B1— correct axis labelled
- 4 Bl— intervals equally spaced
30 B1— accurate graphs drawn

Frequency o

-

10 %

10

one week.

L 2

30
(31

Ten boys and ten girls recorded their total walking distance in

The results are shown in the stem-and-leaf diagram.

Boys Girls
4 3 2 1 7 8
2 3 2 4 5 5
5 5 4
8 8 2 5 4 5 8
6 4 6
Key (Boys) Key (Girls)
3 |2 means 23 km 2 |1 means21 km
(a) Write down the median distance of the boys.
23,24,32,45,45,52,58,58,64,66
45+52=48.5 (B1]
Answer: (a} - 48.5 km [1]




11
(b) Write down the mode of the boys and girls.

58 [B1]

Answer: (b) 58 km [1]

(0 If one more girl is included into the data, the mean distance of the girls will
be 38. Calculate the distance travelled by this girl.

Let x be the distance travelled by the girl.

Using mean,
21+27+28+32+34+35+35+54+55+58+x=38 IMI1]
11
379+x _1g
11
x=418-379
x=39 [A1]
Answer: (c) 39 km [2]

~End of Paper~
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1 (a) The scale of map Xis 1 cm : 0.2 km and the scale of map ¥is 1 : 50 000.
Given that the area of a park on map X-is 5.5 cm?, find the area, in em?, of the same park on

map Y. [31

(b) p is directly proportional to the square of g. It is known that p = 14 for a particular value of
g. When gq is increased to 200%, find the percentage increase in p. [3]

2 (a) Expand 2(3x—5)(-x+4). [2]

x—2 _L_Bx2 —4x-4

Express : in its simplest form. B3I
(b) BIPIES aTTT 2x—3 P
(¢} Given that 352 = %+E’3—2 , make ¢ the subject of the formula. (3]
c

3 (5, 1) and (-2, 6) are 2 points on a linear function py=gx—2.

(a) Form a pair of simultaneous equations to represent the above information and show that the

equations can be simplified to

p+5g=2

3p+q=—1 [2]

(b) Solve the simultaneous equations in part (a). 31



4 In the figure below, APQR is similar to ASTU.
It is given that PQ = (x+1) cm, PR = (2x+2) cm, QR = 10 cm, US = (x+3) cm and

TS = (x—2) cm.
P T
2x+2
x+1 x—2
Q 10 R S
I x+3

(8) Form an equation in terms of x and show that it reduces to x% —6x—7=0. (2]
(b) Solve x*~6x—7=0. (2]
(¢) Hence, find the perimeter of APQR. (1]

5 The figure shows a semicircular solid cone. The radius of the base is half its slant height. The
curved surface area of the semicircular cone is 36.8 cm?.

[Curved surface area of cone = 7]

[Volume of cone = é- nrzk}

(a) Find the radius of the semicircular cone. [2]

(b} * Hence, find the volume of the semicircular cone. . K]

[Turn Over



6 (a) The diagram shows a triangle PQR where OR= 13 cm and PO =24 cm. M is the midpoint of
PQ and RM =5 cm.

R
13
5
P J M R o
24
@ Show that ARMQ is a right-angled triangle. 21
(ii) Calculate ZPRQ. [2]

(b) A 3-digit number is formed at random using the digits 1, 3 and 6 without repetition of the

digits.
@ Write down the sample space. . m
i) Find the probability that the 3-digit number formed is greater than 700. . (13

(iii) Find the probability that the 3-digit number formed is an even number. [1}



7 (a) A survey was conducted to find the number of hours a group of students spe_nd on surfing the

internet on a particular day. The resuits are shown in the table below.

Number of hours 1

2

Number of students 2

11

If the median is 3, find the smallest possible value of x.

[1]

(b) The dot diagram shows the number of story books read by a group of students in a particular

week.

L
& L J
® L 4 & L
L L L &
o - e - e e
l | | l ] [
o 1 2 3 4 5
Number of story books

@) Find the modal number of story books read.

(1]

(ii)  Find the mean number of story books read. [2]
(iii)  If two students are removed from the group, the mean number of story books read is
2.4. Calculate the total number of story books these two students read. [2]

[Turn Over



8 Answer the whole of this question on a sheet of graph paper.

The table below gives some values of x and the corresponding values of y, where

y=-2x"—x+6.

x -3 -2 -1 0 1 2 3

y -9 a 5 6 3 —-4 i -15
(a) Find the value of a. 1]
(b) Using a scale of 2 cm to represent 1 unit on the x-axis and 1 cm to represent 1 unit on the {31

y-axis, draw the graph of y =-2x%—x+6 for —3<x<3.

{c¢) Use your graph to

) find the coordinates of the turning point, (1]
(i) find the equation of the line of symmeiry, [11
(iii)  find the negative value of x when y = 4, (1]
(iv) solve 2x* +x—6=0. (1]

~ End of Paper ~



Answer (BTY EQY 2E(P2) 2014

1(a) 0.88 cm?

®)  300%
2(a)  —6x?2+34x—40
(b) 1
(2x+3)3x+2)

(©) {——
c=% ——60 or c=% ——60
b(8a—5b) 8ab—5b*

3@  p(-D=4g(5)-2
p(6)=g(-2)-2
(b) p=-0.52and ¢4=0.5

4(a) x+1  2x+2

x—2 x+43
() x=-1 or 7
(c) 34cm
5(a) 342cm
(b) 364cmd

6(aii) 134.8°
(bi) {136, 163, 316, 361, 613, 631}

(bii) 0

(biii) 1

3
7@ 5
(i) 3
®) 52 o553
17

Giii) 7
8@a) O

(¢i) (-025,62) [Note: —~03<x<-02, 6.1<y<6.3]
(ci)y x=-025

(cii) x=-13 (+0.1)
(civ) x=-2 orx=15 (*0.1)

[Turn Over
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Marking Scheme
No Working Allocation of Marks
1
Perimeter of triangle = %x (2+3+4)=22.5cm B1
2 m=kn’
k
Whenm=352,n=nq, 52=
1 ()’ M1
n 3
Whenn= -1, m=k(ﬂ—)
2 2
3
e 52 )
(n)
_13
2 Al
Or
m:n’
=521’
3
n
=m: | —
)
3
=m:—
8
Form equation and solve for m, m = 6.5 Ml,Al/B2
3 T(x+22)+3x144 =(10-2)x180 M1 (form equation for

Tx + 154 +432 = 1440
Tx =854
x=122

or 7(180 — (x +22)) + 3(180 —~ 144) =360
1260 — 7x 154 + 3(36) = 360

sum of interior angle)
Al

M1 (form equation for
sum of exterior angles)

1214 -360 = 7x
x=122 Al
4@ | 2y*+11y~-6=(y-1)y+6) B1

b | 2y +11y-6
4y* -1
_2y=1)(y+6)
Cy-D2y+D)
_y+6
-2y+1

B1 factorize
denominator

B1 (answer)

Get PSJ Private Tutor to Guide you through Exams Now!
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No Working Allocation of Marks
5(a) 0.9+0.25x<5 or 00+25x <500 Bl
5b) |0.9+025x <5 or 90+25x<500
B S5—0.90 JCS500—90
0.25 25
x<16.4 x<164 B1
5(c) Maximum words = 16 B1 /FT1
6 _ ’ W
P 2w—3x
2 w
p =
2w—3x M1 remove square root
p2w-3x)=w
2 pzw —3p*x=w
2p*w—w=3 p*x
wi2p? —1)=3p°x
( P ) ) P M1 Factorize w
ip°x .
w=
2p" -1 Al
T(@) | 9x+4=3x—(7T-2x)
Ox+4=3x-7T+2% M1 remove bracket
Ox-3x~2x=-T-4 correctly (+ x)
4x=-11
11
=-—or—3.25
X 2 or Al
7b) | (z-6) =121
z—-6=11 orz-6=-11 _(squareroo)
z=17  orz=-3 Al (for both answers)
Or
(z—6) =121
22 —12z+36=121
2 —
" ~12z-85=0 M1 (Factorization) /
(z—-17)(z+5)=0 expand and simplify
z=17orz=-5 Al (both answers)
8a 1: 600000
1 cm represent 6 km
8 cm represent 48 km. B1
&b 1 cm represent 6 km
1cm? represent 36 km* M1 (Area scale)
36 km? represent 1 cm?
1 2
900 km? represent —X 900 =25 cm
Y 36 - Al




No Working Allocation of Marks
9 2(x—y)* =128and xy = 20
(x—y)* =64 }
X2 —2xy+y* =64
x*+y” = 64+2(20) M1 find x + 2 value
x>+ y? =104
2
(x+ y)? =104-+2(20) M for (x +y)
(x+y)? =144
5(x+y)* =720 Al
10 Height of tree + Height of cliff = x
Height of Cliff =h
X
tan 58 = 85 M1 (Use tangent ratio to
x=tan 58°%85 find either height of cliff
2 or height of cliff and
tan43° = —
an T tree)
h=tan43°x85
Height of tree = tan 58°x 85—~ tan43°x 85 M1
=56.8m (3 s.f) Al
11(a) Masses {m)in Mid-value
grams Frequency, f
20<m<30 25 5
30<m<40 35 10
40<m=<350 45 15
50<m<60 55 18 B1 for all values to be
60<m<70 65 7 correct
11(b)
Freguency
F 3
2 T
Labelling of axis
15 correctly B1
Draw the bars correctly
B1
0 Minus 1 for any error
3
0 20 30 40 50 60 0 g
Mass (or) in grams




No Working Allocation of Marks
11b Alternative drawing
Fregueucy
Y
2 st
i3 ¥
Labelling of axis
correctly Bl
i0 Draw the bars correctly
-B1
1 Minus 1 for any error
3
¢ 20 30 10 50 60 70
Afass (m) in grams
11c Estimated mean
_ (25%5) + (35%10) + (45x15) +(55%18)+(65x7) M1
(5+10+15+18+7)
2595
55
=472 (3s.f)or 47 131 AlorB2
12(@)G) |x=k+l,y=k+5,2=k+6 B1 all three correct
12(a)(1) | xy—kz
=k + Dk +5)—k(k +6)
=1? 4+ 6k+5—k2 —6k M1Expansion or either
bracket comrectly
=3
Al answer
12(a)(iii) | The difference between them is 5. B1
kz =K + 6k; xy = (* + 6K) + 5.
Since the difference between them is 5, therefore, they must lie
in the same column.
12(b) |k=5n-1 or 4+5(n-1) Bl
13(a) 3 M1 (vol. of cone)

Volume of cone = %x62 X8x 7 = 96z cm

Volume of cylinder = 7x9* x12=9727% cm’
Volume of solid = 972x — 967

=8767 cm’

M1(Vol. of cylinder —
Vol. of cone)

Al




No Working Allocation of Marks
13(b)(1) | By Pythagoras Theorem,
Slant height = \/6* +8*
=10cm
Surface area of cone to be painted Bl
= curved surface area of cone
= ZX6X10 AG1
- . | =607 e’
13(b)(ii)"| Area of ring to be painted = 7 x (92 - 62) =457z cm?® M1 (Area of ring)
Curved surface of cylinder = 2X A X9%12 = 2167 cm’ M1/ FT 1 (if slant height
Base of ornament = £ X9 =817 cm? 1 wrong)
Total su:fage areato bg painted =607 + 457 + ?2.167?: + 81z
=402z cm"=1260 cm” (3 s.f. Jor 1263.084 cm A1 (No FT1 if stast
height is wrong)
13(c) Volume of solid = 8767 cm’
Volume of sphere = 8767 cm®
im~3 =876x
3
r=gf370%3 Make r the subject with
4 cube root , M1
r = 8.69337
r=28.69 cm Al
14(a) 542100 Bl
X
14(b) S5 2100 BI
x+3
14(c)(i) | 2100 3 2100 9 M1 (correct equation,
x  x+3 any form)
2100(x+3) —2100x _ 9(x)(x+3)
x(x+3) x(x+3)
2100x+6300—2100x = 9x? +27x
9x2 +27x—6300=0 AGI (correct
9(x? +3x—700) =0 simplification if wrong,
N no marks)
x“+3x—-700=0
14(c)(D) | (x—25)x+28)=0 M1
x=250rx=-28 Al
14(d) | Exchange rate in 2012 = (25+3)=28vwnD Bl
15(a) |p=-5 B1
15(b) | Curve C1
Points P2
(Refer to graph} If scale is error / any
error minus 1 mark
15(c) | Wheny =3, x=0.450orx=-4.6 (+0.1) B1 (for both answer)
15(d) | Equation of line of symmetry: x = 2.5 B1
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Name: ( ) Class:

Answer all the questions.

1.9889x7.002
V511

1 Estimate the value of , without the use of a calulator.

ANSWEF . o iiiie e iercsvaeiaenene [1]

2 Arrange the following numbers in ascending order.

-2 =27 7~ 0.16

!
6

3 Iris bought a digital camera at a discount of 20% and paid $560 for it. What was the
original price of the digital camera?

ANSWETS . v ieeeera e 2]

MG Qar D EvnreceEFnd-nf-Year Fxamination 2014 2



Name: ( ) Class: _

4 (a) Express 1440 as a product of its prime factors, giving your answer in index
notation.

(b) Given that4200=2’ x3x5* X 7, find the lowest common multiple of 1440 and
4200, giving your answer in index notation.

ARSWET(D) coueeeeeeiiiiiiieieieeenvnans [1]

(c) Given that 4200k is a perfect square, write down the smallest possible integer
value of k.

Answer(cClo.cceeeeeiiiiiiiiiiiiiinenae., [11

FMS(S) Sec 2 ExpressEnd-of-Year Examination 2014 3



Name: { ) Class:

The volume of air, V em®, inside a bicycle pump is inversely proportional to the

cube root of the air pressure, P units. It is given that the air pressure is 1728 units when
15 cm’ of air is pumped. Find

(a) anequation connecting V and P,

ARSWEI{@) veveeeneeeiiniennanieinecin s [1]

(b) the volume of air that is pumped when the pressure is 216 units,

ANSWEL(D).ccoveeeeeseeeeeeenennaineenens em’ [1]

(c) the air pressure when 25 cm’ of air is pumped.

ANSWEI{C) cevvnevnnernseeravennsnon. UNILS [1]

EMSISY See 2 ExpressEnd-of-Year Examination 2014 4
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6  The diagram shows a square with length x cm, inscribed in a circle. Given that the

radius of the circle is 8 cm, find the value of x.

xcm
W Vs 2]
7 A szolid paper weight in the shape of a hemisphere has a total surface area of 84.834
cm’.
[Take 7 to be 3.142]
(@) Show that the radius of the hemispheric paper weight is 3 cm.
€ Answer(a) 2]

(b) Find the volume of the hemispheric paper weight.

FMS(S) Sec 2 ExpressEnd-of-Year Examination 2014 5
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8  Inthe diagram, ABDE is a trapezium and CDEF is a parailelogram.
Given that BC = CFand ZCDE =116°, stating with reasons, find

A F - E
.
116°
4 >
B C D
(a) ZCBF,
ANSWEH(@) cveeeeeeeenrieaseecnereneeeed [2]
(b) ZLBFE,
ANSWET(B) eorvveeveeneneraenaeinneeenees [1]
(¢) ZBAF.

cAACiRY Cae 2 EvpreseEnd-of-Year Examination 2014
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ARSWE(C)ecerreeenecinieeenenee 1]
9 Simplify the following expressions.

@ Sazbé 16b°
c®  3abc
ANSWEI(Q) ceeaeeeiiiiiiiiiieiiianinaannn, [2]
®) 4x 1 x

x*—36 x—-6 x+6

FMSRUL Car 2 FEyvnraceEndonf-Voaar Evamimatiam S04 A —
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ANSWEr(B) oeee i 31
10 A truck and a car were 480 km apart. They started travelling towards each other at

uniform speed at 1200 h and passed each other at 1430 h. The speed of the truck was
85 km/h. Find the speed of the car.

-

ANSWET «ovviiieeieiieiaiaaiaiieanaas km/h [2]

11 A car travels 504 km on 60 litres of petrol. The price of the petrol consumed was
$79.56.

(a) TFind the rate of petrol consumption in kmy/litre.

Answer(a) ..c..cooovvveeeinns km/litre (1]

(b) What was the price of the petrol per litre? Leave your answer to the nearest cent.

PRACICY Cam N0 FurreceEnAd . Aaf - Voar Evaminatinn 2034
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Answer(B)$ ..coeeeniiiiae [1]
12  The graph below shows the lines y =x—1land 2x+y =2,

(a) State the solution of the simultaneous equations y =x —land 2x+y =2.

€ €
Answer{a)x = .............. Y= e [1]

(b) On the same grid above, draw and label clearly the line y =4. [1]

(c) Find the area of the polygon enclosed by the 3 lines, y=x—1, 2x+y =2and

y =4. Leave your answer in square units.

FMS(S) Sec 2 ExpressEnd-of-Year Examination 2014 o]
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13  In the figure, ABC and EDC are similar triangles. AC=4 cm, BD = 1.5 cm, CE=6 cm.

D
1.5cm
B
A 4 cm C 6 cm E
(a) Find length BC.
ANSWEF(A) «eeviiviviiiiiieniiinnn cm [2]
(b) Calculate the value of cos ZBAC.
€
Answer (B} cooooeiiiiiiiiiiii [2]

(¢) FindZCED.

EMSISY Car 2 ExnressEnd-of-Year Examination 2014 10
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ARSWET (€) eeeeeeeieeeei i ° ]
14  Factorise each of the following expressions completely.

(a) a-—14bc—2b+7ac

(b) 4k*—14kh+ 6>

ANSWET(D) weveeereeeeee e, [2]

15 A bag contains 8 yellow balls, 5 white balls and 2 pink balls. One ball is drawn from
the bag at random. Find the probability that
(a) theballis yellow,

(b) the ball is non-white.

FMSIS) Sec 2 ExpressEnd-of-Yaear Examination 2014 44
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ARSWEr(D)..oneeeeeiiiiiiiiiiiceecane 1]
1+2 5
16  Solve the equation 3_2’; + 2 -3 =4,
CRACIDY Qan D EvnraceEnd-nf-Year Fyamination 2014 12




Name: (
Answerf
17  Solve the following simultaneous equations,
+2 =8
n+—=
2
m
3n——=7
s

-----------------------------------

FMS(S) Sec 2 ExpressEnd-of-Year Examination 2014

49
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ANSWETTN = oevveeveee ey TS aiiiiieaaenee [3]
18  The stem and leaf diagram shows the heights of 16 students obtained during a health
check.
Stem | Leaf

15 |3 5 6 6

6 10 0 0 1 1 3 4 5 5 8

17 |2 3 Key: 15|5 means 155 cm

From the data above, find
(a) () the median height,

Answer(a)(f)...ccocooviiiiiiiiiiiiin cm [1]
(ii)the modal height,
Answer(a)(Ii). .co.oeevieainniiiniiiiiiainns cm (1]
(iii)the mean height.
Answer(a)(fii). .c.cvoeniniianiiiaininnns cm [1]

(b) Shannon was absent on the day of the health check. When she returned, her
height was taken and added into the data above. The new mean height was
161.5 cm. Find Shannon’s height.

EMCICY Cae 9 ExnressEnd-of-Year Examination 2014 14



Name:

19 (@)

(b)

(©

(d)

(e)

Answer(b) oo cm §{2]

Construct a quadrilateral PQRS, given that PQ = 10 cm, ZPOR = 105°,

OR =7 cm, P§S =9 cm and the diagonal QS = 11 cm, using ruler, protractor and
compasses only. 31
On the same diagram, construct, using ruler and compasses only, the
perpendicular bisector of RS. [1]
On the same diagram, construct, using ruler and compasses only, the angle
bisector of £ POR. {11

The perpendicular bisector of RS meets the angle bisector of 2/ POR
at point K. Measure and write down the length of KQ.
Measure and write down the size of £ QPS.

Answer (a), (b), (c)

~End of Paper~

FMSI(S) Sec 2 ExpressEnd-of-Year Examination 2014 e
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Faixfield Methodist School (Secondary)
Sec 2 Express 2014 EOY Examination

Mathematics Paper 1
Answer Key

No. Answer No. Answer
1 7 or 1.75 or 1i 17 m=10

4 4 n=3
2 Y227, -2,0.16. % - 18ai | 16lcm
3 $700 18aii 160cm
da 2 x3* x5 18aiii | 162cm
4b 2 xF x5 %7 18b 153.5cm
de k=42 19d 5.3 (+-0.1)
Sa V= 180 19e 70° (+/-1°)

P

5h 30 cm’
5¢ 373.248
6 x=11.3cm
7b 56.556 cm’
8a 37°
8b 148°
8c 58°
9a 154°

16bc
9b 11x—x*+6

x*—36

10 107 km/h
1la 8.4 km/litre
11b $1.33
12a x=1y=0
12¢ 12 units”
13a 3cm
13b 4

5
13c¢ 36.9°
14a (a—2b)(Tc+1)
14b 2(2k — h)(k —3h)
15a 8

15
15b 2

3
16 f=16
FMS(S) Sec 2 ExpressEnd-of-Year Examination 2014 16
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Name: ( ) Class:

Answer all the questions.

1 The ratio of lengths of the 3 sides of triangle DEF is DE : EF : FDis 2: 3 : 4. The length
of DE is 5 cm. Find the perimeter of the triangle.
ARSWEE  covvrieeieieieiceiearracnaraaans cm [1]
2 Given that m is directly proportional to 7°. It is known that m = 52 for a particular value
of n. Find the value of m when this value of n is halved.
ANSWEr = iiriiiiiiiiiieeciaaisaienienes [2]

e m e F R g P T Y, L Y e L Y T o O )



Name: ( ) Class:

FMS(S) Sec 2 Express End-of-Year Examination 2014 3

3 Seven interior angles of a decagon are (x + 22)° each, while the remaining interior angles
are 144° each. Find the value of x.
ANSWEr X = icoeiiiiiiiiiiieeeienannn, [2]
4 (a) Factorize 2y* +11y—6.
ANSWEY (@)  ceeeeei e [1]
e 2YP411y—6
Simplify ——————.
(b) plify PR
ANSWET (B)  oeeeeveeeeeeeee e, 21



Name: ( ) Class:

5  The total cost of an advertisement in a newspaper is obtained by adding together a
fixed charge of 90 cents and a charge of 25 cents per word.
Thomas does not want to spend more than $5.00 on the cost of an advertisement.

(a)  Form an inequality in terms of x, where x is the number of words to represent

the information.

Answer (@)  oeeeeiiiiii e [1]
(b)  Solve the inequality in (a).
Answer (b) oo [1]
(c) Hence, state the maximum number of words that Thomas can use.
ANSWer (€} weveeeeiiiiiiiiienia words [1]

FMS(S) Sec 2 Express End-of-Year Examination 2014 4



Name: ( ) Class:

6 Given that p = , €Xpress w in terms of p and x .

w—3x

ARSWer .o [3]

7 Solve the following equations.
@ 9x+4=3x-(7-2)

FMCIQY Cor D Eviroce Erdd ~F Veamr v et dimm OO A -



Name: (G Class:
7 M) (z-6) =121
Answer(b) Z=............... O cevereecenens 2]
8 A map is drawn to a scale of 1 : 600 G00.
(a)  Find the actual distance, in kilometres, represented by 8 centimetres on the map.
Answer (@)  cooeiiiii e km [1]
(b) A city covers an area of 900 square kilometres. Find, in square centimetres, the

area representing the city on the map.

FAACION Cam I Pvnrace End ~foVear Evaminatinn 2014 3]
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9 If 2(x~y)* =128 and xy = 20, find the value of 5(x+ y)>.

ARSWET it e

FMS(S) Sec 2 Express End-of-Year Examination 2014
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Class:

10 A tree stands on top of a cliff. At a distance of 85m from the foot of the cliff which is at

ground level, the angles of elevation of the top of the tree and the top of the cliff are 58°

and 43° respectively. Find the height of the tree.

439/ 58°

Tree

Cliff

vl

85 m

A

......................................

CRAGICY Car © Evnrace End-of-Year Examination 2014



Name: ( ) Class:

11 (a)  The table below that show the distribution of masses of 55 rubber balls. Complete

the table below.
(1]
Masses (m) in
Mid-value Frequency, f
grams

20<m <30 5

30<m<40 10

40<m<50 15

50<m<60 18

60<m<70 7
) Draw a histogram to represent the distribution. - [2]
Answer

Frequency

F 3

A 4

Mass (m) in grams

EAACTION Cam ) FCuorarmemm omead o NF e T o % 2% o & —
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11 (¢

( ) Class:

Calculate an estimate for the mean mziss of the rubber balls.

ARSWET (€)  ceneeeceiiiiiieiee e

_— . P - o rNF o st nd A

10



Name: ( ) Class:

12 The numbers are written out in five columns to make the following pattern.

Ci C, Cs Cy Cs
Row 1 2 3 4 5 6
Row 2 7 8 9 10 11
Row 3 12 13 14 15 16
Row 4 17 18 19 20 21
Row n k
Rown +1 y Z

The four numbers, , x, y and z are next to each other in the patiern as shown in the

diagram.

(a) (@) Using the patterns in the table above, express x in terms of k, y in terms of
k and z in terms of k.

Answer (a)(i) X= .ooiiiiiiiiii e,

(if)  Find and simplify xy — kz.
Answer {(a)(ii)

Answer (@)(i)  ceooeeeeeeieeiie s [2]
It is noticed that the products 2x8=16 and 3x7 = 21both lie in column Cs.

(i)  Explain why xy and kz lie in the same column.

..........................................................................

(b) The number k is in Row r of Column C;. Find an expression for k in terms of 7.

Answer(b)

FMS(S) Sec 2 Express End-of-Year Examination 2014 11
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13 A solid metal ornament consists of a cylinder with a base radius of 9 cm and a height of
12 cm where a right cone with a base radius of 6 cm and a vertical height of 8 cm is

sculpted out from it.

(a) Calculate the total volume of solid, leaving your answer in terms of 7.

ATISWEY (@) coveeenrnreveeeeninnnannneeeannees em®  [3]
(b) If every part of the surface area of the ornament is to be painted in blue.

1) Show that the curved surface area of the cone is 607 cm’.

Answer (b)(i) 21

EMS(SY Sac 2 Exoress End-of-Year Examination 2014 12



Name: ( ) Class:

13 (b) (i)  Calculate the surface area that is required to be painted.

Answer (D)(I) oo, cm’ (3]
(c) If the solid metal ornament is later melted and its metal is used to make a sphere,

find the radius of the sphere.

ARSWET (€)oo cm (2]

FMS(S) Sec 2 Express End-of-Year Examination 2014 13
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14 In 2010, Mr Tan changed 2100 Vietnamese Dong(VND) into Singapore dollars (%)
when the rate of exchange was x VND = 5$1.00

(@) Write down an expression, in terms of x, for the number of Singapore dollars he

received.

Answer (@) S$..oiiiii i1

In 2012, he again changed 2100 VND into Singapore dollars. The exchange rate was
(x + 3) VND = S$1.00.

(b) Write down an expression, in terms of x, for the number of Singapore dollars he

received this time.

Answer (b)) S$eri 1]

(¢) Given that he received $$9.00 less in 2012 than he received in 2010.

()  Form an equation in x and show that it reduces to x* +3x—700=0.

Answer (c)(i) (2]

PG CY Car A Fvnrece End-nf-Year Examination 2014 14



Name:

14 (¢

(i)  Solve the equation x* +3x—700=0.

Answer (c)(ii)

(d) Find the exchange rate in 2012.

) Class:

........................................

Answer(d) S$1.00=................... VND

15 Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation y = 1+ 5x — x%. The table below

shows the corresponding values of x and y for the equation.

X ~1 0 1 2 3 4 5
Y p 1 5 7 7 5 1
(a) Find the value of p.

(b) Using ascale of 2 cm to represent 1 unit on the x-axis and 1 ¢m to represent

1 unit on the y-axis, plot the graph of y = 1+ 5x— x* for the range —1 <x <5,

(¢) Using your graph, find the value(s) of x when y = 3.

(d) State the equation of the line of symmetry.

~End of Paper ~

FMS(S) Sec 2 Express End-of-Year Examination 2014

15

[11
(3]

[1]
[1]



Secondary School Test Papers Singapore

Save Your Money. Save Your Time. No More Worries

Get PSJ Private Tutor to Guide you through Exams Now:

Sec 2 Express 2014
Mathematics
Paper 2
Answer Key
1 22.5cm 2 e % or 6.5 3
4@ (2y-1)(y+6) ab)  y+6 5(2)
2y+1
5(b) x<16.4 5(c) 16 words 6
=17 =-5 8
T(a) = _% or —3.25 7(b) z orz (a)
8(b) 25 cm” 9 720 10
11(a) Masses (m) in | Mid-value | Frequency,
grams Fi
20<m<30 25 5
30<m<40 35 10
40<m=<50 45 15
50 <m<60 55 18
60<m<70 65 7
11(b) Frequency 11{c)
@ : Saniniaai:
15
0
5
0 20 30 1 50 60 70
Mass (m) in grams
121 x=k+l,y=k+5,z=k+6 12(a)di) 5 12(a)(iii)
12(b) k=5n-1o0r 4+5@n-1) 13(a) 8767 cm’ 13(b)(®
13(b)(i) 1260 em? (3 s.£) or 13(c) 8.69 cm 14(a)
1263.084 cm’
14(b) S 2100 14(c)@ 2100 2100 ~9 14(c)(i)
x+3 x x+3
14(d) 28 VND 15(a) p=-5 15(c)
15(d) x=25
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122

09+025x<5 or
90+25x <500

2
we 3p'x
2p' -1
48 km

56.8 m (3 s.f)

472 (3sf)or 47%

The difference between
them is 5
607 cm’
00
532

X
x=250rx=-28

x=0450rx=-406
(£0.1)
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Answer all the questions.

Convert 38 m/s to km/h.

Answer km/h  [1]

2 Expand and simplify the following expressions.
(@) g(h—2e)-h(—g+3e),

Answer (a) [1]
(b) (G-3x)(-2x+1).

Answer (b) 2]

3 Factorise the following completely.

(@) 9a*+27ab—6b—2a,

Answer (a) 2]
(b) 8x*-50y*.

Answer (b) : [21

HGV Sec 2E Mathematics End of Year Examinations Paper 1 2014 2



4  Expressed as a product of its prime factors, 1188 =22x3*x11.
(a) Express 4200 as a product of its prime factors, leaving your answers in index notation.

Answer (a) 4200 = [2]

(b)  Find the smallest integer m such that 1188 is a multiple of 4200.

Answer (b) m= [2]

(¢) Find the smallest positiveinteger p such that 1188p is a square number.

Answer (c) p= (1]
5 (a) Factorise 6¢—19¢—7.
Answer (a) {2
dc-14
b) Hence, simplify ————.
() plity 6¢*—19¢-7
Answer (b) ' [1]

HGV Sec 2E Mathematics End of Year Examinations Paper 1 2014 3



6  The diagram below shows a semi-circle centred at O, the radius of the semi-
circle is 6.5cm, AB=5cm and BC =12cm.

B
Jcm
A 6.5cm 0 ¢
(@) Prove that AABC's a right-angled triangle.
Answer (a) [2]
(b)  Find the perimeter of the semi-circle ABCO.
Answer (b) em  [1]

7 There are 7 red balls and y black balls in a bag. Given that the probability of drawing a

black ball is %, find the total number of balls in the bag.

Answer . balls [2]

HGV Sec 2E Mathematics End of Year Examinations Paper 1 2014



2 m—n

3 )
m —mn 4dm-—2n

8 Simplify

Answer [2]

9 Five of the interior angles of a n sided polygon are 126°, 143°, 147°, 161° and 167°. The
remaining intetior angles are 168° each.

(a) Find the size of the largest exterior angle of this polygon.

Answer (a) ° [1]

(b) Find the value of n.

Answer (b) n= [2]

HGV Sec 2E Mathematics End of Year Examinations Paper 1 2014 5



10 APQTis similarto APRS, PQ=8.5mand RS =8m.

P
8.5m
/Q T\
R 2m S

Given that the ratio of the length of QT : RSis 13:20, find
(a) thelengthof QT,

Answer (a) m [1]
(b) the length of OR,
Answer (D) m [2
11 Giventhat 2a—b=-/3v,
(a) express vintermsof aand b,
Answer (a) V= 2]

(b) find the vaiue of v when a=8and b=2.

Answer (b) v= . [2]

HGV Sec 2E Mathematics End of Year Examinations Paper 1 2014 6



12

Raymond just purchased a 4-room flat and he wants to renovate it. He went to an interior
designer who drew the scale drawing of his house using a scale of 1:n. Raymond measured
the actual width of the living room of his flat and found that it was 3.2m. On the scale drawing,
the width of the living room is only 8cm.

(a) Find the value of n.

Answer (a) n= [1]

(b) Raymond wants to put a fish tank in his flat. According to his measurements, the fish

tank takes up an area of 0.72 m? Find in square centimetres, the area representing the
fish tank on the scale drawing that the interior designer drew.

Answer (b) em?®  [2]

13

The data below shows the weekly pocket money ($) of 20 teenagers.

15 30 24 27 33 25 38 37 17 23
16 25 30 17 39 29 46 30 24 19

(a) Represent the data using an ordered stem-and-leaf diagram. [2]

(b) Calculate the mean pocket money of the teenagers.

Answer (b) % [1}

_(c) Calculate the median pocket money of the teenagers.

Answer (c) % [1]

(d) It one student is selected at random, find the probability that the pocket money of
this student is greater than or equals to $33.

Answer  (d) ) ' ]

HGV Sec 2E Mathematics End of Year Examinations Paper 1 2014 7



14 A group of xteachers and y students watcheda musical at the Esplanade Concert Hall.

(a) Given that a total of 28 teachers and students went for the concert, form an
equation involving x,y and 28.

Answer (a) M

(b) A ticket for teacher costs $20 while a ticket for studentcosts $15. Given that the
total cost of all tickets is $435, form an equation in x and y . Show that it reduces
to 4x+3y=87. (1]

(c) Using the equations in (a) and (b), findthe values of xandy .

Answer (c) x=

y= (2]

HGV Sec 2E Mathematics End of Year Examinations Paper 1 2014 8



15 A contractor has been tasked to construct the structure as given in the diagram below.

The structure is made up of a hemisphere and a cone. The vertical height of the cone is
8m, the slant height of the cone is 10 m and the radius of the cone is 6 m.

[ Surface area of sphere = 4zr*, curved surface area of cone = 7zrl }

(a) Find the outer surface area of the structure.

Answer (a) mé  [3]

(b) The contractor is asked to paint the outer surface of the structure red. A can of

paint can be used to paint an area of 30m?, What is the minimum number of cans
of paint needed to paint this structure?

Answer (b). cans [2]

END OF PAPER

HGV Sec 2E Mathematics End of Year Examinations Paper 1 2014
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Answer Key
Gns | Answer Qns | Answer
No. No.
1 136.8 10a | 5.2
2a | 2gh—2eg—3he 10b 42
26
2b | 6x*—13x+5 1a v_(?.a—b)2
3
- 11b
3a | (9a-2)a+3b) - 65%
3b 2(2x—-5y)(2x+5y) 12a | n=40
4a | 4200=2°%x3x5"x7 12b | 45
4b m=350 13a
Stem Leaf
1 56779
2 3445579
3 0003789
4 6
4c p=33 13b | $27.20
5a | (2c—NBc+1) 13¢ | $26
5b 2 13d 1
3c+1 4
Ga | AC? BC*+AB® 14a | x+y=28
=(6.5x2)* =(5*+12%)
=169 =169 4
Since AC* =BC*+ AB*,bythe | 14¢ | x=3andy=25
converse of Pythagoras’
Theorem, AABCis a right-
angled triangle.
6b | 334 15a | 415
7 28 i5b | 14
8 1
m(2m—n)
9a 54¢
9b n=22

Get PSJ Private Tutor to Guide you through Exams Now!
Contact www.privatetutor.com.sg

HGV Sec 2E Mathematics End of Year Examinations Paper 1 2014

10



AN
W HILLGROVE

SECONDARY SCHOOL

END-OF-YEAR EXAMINATION 2014

Secondary 2 Express

MATHEMATICS

Paper 2

24 September 2014

Additional Material: Graph Paper

Time: 7.50 a.m. —9.05 am. Duration: 1 hour and 15 minutes

INSTRUCTIONS TO STUDENTS:

Write your name, index number and class on the question paper.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions in the spaces provided in the question paper.

If working is needed for any question, it must be shown in the space below the question.

Omission of essential working will result in loss of marks.

You are expected to use a scientific calculator to evaluate explicit numerical expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the
answer to three significant figures. Give answers in degrees to one decimal place.

For 7z, use either your calculator value or 3.142, unless the question requires the answer in terms of
7.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 50.

Name of Student; { ) Marks
Class/Band: /

50
Parent’s Signature:

Setter: Mrs Quek -AngXue Si

This question paper consists of 8 printed pages, including thecover page.

[Turn over

HGV Sec 2E MathematicsEnd of Year Examinations Paper 2 2014



Answer all the questions.

1  The first four terms of a sequence are 1, 8, 27 and 64.
(a) Write down the 8% term of the sequence. [1]
(b) Find an expression, in terms of n, for the n™ term of the sequence 1M

(c)Hence, or otherwise, find an expression, in terms of n, for the n * term of another
sequence whose first four terms are 3, 10, 29and 66.

(1]
2 Express the following as a single fraction in its simplest form.
3(x 1) 5
@————=: [2]
b
5 3 ’
() 7+ : [2]
(p+2q9)° 2p+2q) ,

HGV Sec 2E Mathematics End of Year Examinations Paper 2 2014 2



3  Allthe hearts are removed from a standard pack of 52 playing cards. A card is drawn at
random from the remaining cards. Find the probability that the card drawn is

(a) a black card, 1]
(b)an ace of heart. 1]

4  ABCDEis congruentto PQRST . Obtuse CDE =129°, AB=11m, TP =4.2m.
ABC=BCD=EAB=QRS = POR =TPQ =90°.

C D P 0o
[
129° 42m
E T
nl ] [
B 11m A S R
(a) Find the length of PQ. _ [1]
(b) Find reflex RST . [1]
(c) Given that the perimeter of ABCDE is 45 m, Damien says that the total length of
OR, RS and ST is 29.8 m. Do you agree with him? Explain your answer. [2]

HGV Sec 2E Mathematics End of Year Examinations Paper 2 2014 3



5 ltis given that ¢ is proportional to the cube of sand r=6when s = 2.

(a) Write an equation connecting tand s. 2]
(b) Find the value of swhen r=30. [2]

6 The area of the parallelogram PORS is 100.8 om’.

The length of XS is ?65— of the length of RS.

P 21 Q
6cm
S X R
(a) Show that the length of PX =4.8cm. - (1]

(b) Calculate
(i)cos RSP | leaving your answer as a fraction in its simplest form,

(i) SPX .

[2]
2]

HGV Sec 2E Mathematics End of Year Examinations Paper 2 2014



7  (a)Solve the following equations.

@7*-8y=0, W
(i) 2p>+ p=55. [2]
(b) If a—b=-8and ab =33, find the value of a* +b%. 2]

8  Marianne is 1.6m tall, She stood directly in front of a5m tall tree. [n the diagram below,
AB represents Marianne’s height while CD represents the height of the tree. The line
BC shows Marianne’s line of sight when she looks at the top of the tree. Calculate how
far away is Marianne from the bottom of the tree, i.e. Ei'nd the distance AD.

(2]

HGV Sec 2E Mathematics End of Year Examinations Paper 2 2014 5



9 The weights, in kg, of 40 students are given in the table below.

Weight, | 40<w<50 | 50<w<60 | 60<w<70 | 70=sw<380 30<w<90
w_(kg}

Number 15 x 7 4 1

of

Students

(a)Calculate the value of x.

(1

(b)State the modal class interval for the weight of the students. 1

(c)Calculate the estimated mean weight of the students. 2]

(d) Why is the answer calculated in (c) an estimated mean? [1]
HGV Sec 2E Mathematics End of Year Examinations Paper 2 2014 6



10 The pyramid ABCDE has a square base of length 10cm. The vertical height of the
pyramid is 12cm.

(a) Show that the slant height, EG , of the pyramid is 13cm.

(b)Calculate

(1) the surface area of the pyramid,

(ii)the volume of the pyramid. -

(c) The pyramid ABCDE is melted and remoulded into spheres of radius 2 cm.
Assuming there is no wastage of materials in the process of melting and remoulding,

what is the maximum number of such spheres that can be created?

[1]

2]
(21

(2]

HGYV Sec 2E Mathematics End of Year Examinations Paper 2 2014



11 30workers can paint 16 houses in 28 days.
(a) How many days would it take 12 workers to paint 24 houses? 2]

(b) The workers draw an houtly wage of $15 and they work for the same duration daily. If
the boss paid a total of $151200to the 12 workers for painting the 24 houses, how
many hours does each worker work daily? 2]

Answer the whole of this question on a sheet of graph paper.
12 Benny kicks a soccer ball vertically upwards. The height, h metres, of the ball from the ground

after tseconds is given by k= 7t—¢*. The table below shows the values of hfor the values of
tfrom Oto 7.

=)
-]

t 0 213135 415
h{0]6 |10 |12 ]1225 |12 |10

.

(=}
o

(a) Using a scale of 2cm to 1 unit, draw a horizontal t-axis for 0<z<7.

Using a scale of 2cm to 2units,-draw a vertical h -axis for 0<h <14,
On your axes, plot the points given in the table and join them with a smooth curve. (3]

(b) Use your graph to find

(i) the maximum height reached by the ball, 1]
(ii)thesecond time when the ball reached a height of 8 m above the ground. M}
END OF PAPER
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Answer Key

Qns. | Answer Qns. Answer

No No

1a 512 7aii p=-550r p=5
1b nMerm = > 7b a®+b* =130
1c n®erm=n+2 8 3.52m

2a 3x—23 9a x=13

4x*
2b 10+3p +64q 9b 40<w< 50
Ap+2g)°
3a 2 9c 55.75kg
3

3b 0 10bi 360 cm?

4a 11m 10bii 400 cm’®

4b 231° 10c 11

5a . :%s“ T1a 105days

5b s=342 11b 8 hours

6bi 3 12bi 12.25m

5

6bii 36.9° 12bii 1=5.6s

7ai y=0ory=38
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Answer all the questions.

1 Convert 38 m/s to km/h.

34
Bm|s = ’n?
= (285 low) Em
———— ‘
Crboito Answer 136:Y Cf]l’) km/h 1]
= 1369 kw|h : [ hecepy 136% )

2 Expand and simplify the following expressions.
(&) g(h—2e)—h(-g+3e),
- ghf)e\tj + hy -3he
= ’lgh -—’)_ej -3he

TAID
Answer (a) 13‘" - 26’3 ~ 3he 1]

(b} (5-3x)(=2x+1).

- : 5

=104 5+ bx* ~3x [mr) (am/ 2 ot of 4&tvmr) |
= b - 713 t5

Answer (b) by 13x -+t 5§ caD 21

3 Factorise the following completely.
(@) 9a*+27ab—6b-2a,

94 (" a+3b)-9(a +3b) [m1)
(90-1) (a43b)

'

1

1)
answer @ (9a-2){a13b) 1

(b) 8x*-50)°.
=Y~ 1‘512) 4y
AVIVERTD (11'1"5\’)

car)
Answer (b) 3“—1_ ;*I) (21'!' fY) [21
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Expressed as a preduct of its prime factors, 1188 =2*x3*x11,
(a) Express 4200 as a product of its prime factors, leaving your answers in index notation.

2 {4200
2100

<
i

2

2] 05
Fl1Es
5

3

. -
2 7 vk \gwaw”"‘”“"_'vme;ﬁld{ﬂﬁ
% o —p¥i Cni

[
(b) Find the smallest integer m such that 1188m is a muitiple of 4200.

Method - Method 2.2
Lemiof 1188 and 4200 =23x 3P xby 1 X1t M= 2% E*>T  CM1]
z [iSeon CmI) -
= 3bo
N8& wm = wego i
m= 360
- Answer (b} m= 3ko Cav] {2]
(¢) Find the smallest positive integer’ p such that 1188p is a square number.
P=3x%11 '
= 33 . el
-Answer (¢ p= 33 Cﬁ'j/ ]
5 (a) Factorise 6¢>~19¢—7. 2¢ -7 }-2lc’
T 3cC X + 1
b 19¢ - 7= (2¢-T7) (3ct) +1c
- TG -1 Ve
Cmt]
. ' - t
Answer (a) (2= (3t ') ch [2]
i 4c-14
(b) Hence, simplify m
by 206
betge—T1 ~  erD(3ekD
- =
3¢t
I 18
Answer  (b) - et [1]
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8 The dlagram below shows a seml—m

ctrcle is 6 5cm, AB 5 criy aﬁd

{a)* - Prove that AABC |sa nght—angled tnangle N
Answer (a) . em e (2]

— FNTE: Do viok
Atz (9;%[:;7\1 S awaprd if

s R : o St
A= \l?é; . ST ;1 :_%‘c § X

. RS BOYA AR
BC"-}-ﬂg’l_ € —H'l?' R ‘either A ov BOFBRT '.:_1;fé:?,.g*_‘:”i‘,!:ﬂl".’f‘:@‘ﬁfa\l- :
164 Ctr’tlm‘ﬂ’h‘ n, dwad Ty '

B& Convevse o nghﬁﬂo%w"[‘hemem ginee A Bf‘l-f- ﬂ‘@l

APRC 1§ o Yight Angled triamle . 0n7) -
(b) Find the perimeter of the semi-ciccle 4BCO.

Pehme)f@\f 8 B8O = T‘X‘g TS 443

v

33 L; a,o_"zé“ 1.8

, C pe3n
<33¢em. (3¢f) v

Ay
1

3204423 CAl)
Answer (b) 33 "'|' o cm 11 -
7 \re ; _

There are 7 red balls and y black balls in a bag. Given that the probability of drawing a
biack ball is -3— , find the total number of balls in the bag

Plvlack bal) = ¢

- Lr ’ 1
S — — 2 T ST
yt1 Y ij - )
Lw = 3\, 4
= 2|
e = T1+N | (€ L
_'[Gm\ \’\0-’.=ﬁ'(: \oﬂ“q " Answer - lt& " balls. [2]

. L 220 . e e

HGV Sec 2€ Mathematics End of Year: Exarninations Paper:1 2014 -



-2 m-n
Simpli .
plify m*—mn 4m-2n

2 L mh
- tn o .Fno-h)w'g ahion © F ecther
y - ,_2'__.—- X m-n "M\-l/ wt—rmv = mlm -n)
M(m-1) Alm-n) v ov Ym-tn= 2{2m -w)
- 2 l
L.n.nglw\'“) Answer m{m-1) Cﬁlj 21
) M (1m 1)

9 Five of the interior angles of a n sided polygon are 126°, 143°, 147°, 161° and 167°. The
remaining interior angles are 168° each.

(a) Find the size of the largest exterior angle of this polygon.

e of [m@ﬂg{- Yaly é. = 180°- 126°
= 547 (adp. & on st line)

54 M.

Answer (a)

(b) Find the value of n.
(
Method 12 Method 22

PR+ I 4 T 0 (076D X UDE (o) 180" i | 413 TH 3B 101127 (u-9) # 122 390 g
Y fion -840 = 180n — 360 €6tin — 60 2260
BOn— %0 = TH¢-240 130 I = 260 ~ 96
26%
h = 20 n I

T
- iy

22 yt) 2]

Answer (b) n=

HGV Sec 2E Mathematics End of Year Examinations Paper 12014



10  APQT is similarto APRS, PQ=8.5mand RS=8m.

S

Given that the ratio of the length of QT : RSis 13:20, find
(a) thelengthof OT,

Length 0 Q7 _ 2
T
—_ 1Y) )
&1 : Answer (a) g'l;i_._ m [1]
= 1L . '
(b) the length of OR, AMP‘}‘ S -
"!%1}1— _ &"zlrg Qe = 135- 8¢
_ il
¥ B +2e ™
308:5)
PR, = e "
= I?;,‘g Answer (b) w00y
( cannof- acept Jonind
11 Giventhat 2a-b=3v,

(a)

express v interms of aand b,
da-b= V3V
(2 b))z 3v cmi)
(20 -b)*
v = 3

Answer (a) y=

ANEWEV

E

(28 A

3 {2]
(b) find the value of v when a=8and b=2.
Weiled ) - method 2L
va 2B =D 20- b=Jav
—5 o0 2(8) -2 = [3v LMY
= 65"3 N2 3V :
Va gl Answer () V= 655 A0
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? 12  Raymond just purchased a 4-room flat and he wants to renovate it. He went to an interior
designer who drew the scale drawing of his house using a scale of 1:n. Raymond measured
the actual width of the living room of his flat and found that it was 3.2m. On the scéale drawing,
the width of the living room is only 8§cm.

(a) Find the value of n.
dom: 3’ w

h= ?’M of Bom: 2320 twr .
¢ | v 40
z 40 neqo Amwer (@) = 40 O]y

(b} Raymond wants to put a fish tank in his flat. According to his measurements, the fish
tank takes up an area of 0.72 m?. Find in square centimetres, the area representing the
fish tank on the scale drawing that the interior designer drew.

(\&gcy::‘,;q_?"’ Twr . tmﬁ’_“\ O v Vd POV rhdi‘fﬁf'—"gh O‘-F
oot " tonvenin jo omle of Ave
b4ew® @ lor LY m ey Clem) s (O Ym)> o (lem)™! (40ch

Uibowm 1y 072 mb

\ . tc Cﬁ"j 2
Mea wpte Srting fich bl o [myﬁﬁiwer o 4 om?  [2]

13 The data below shows the weekly pocket money ($) of 20 teenagers.

15 30 24 27 33 25 38 37 17 23
16 25 30 17 39 29 46 30 24 19

(a) Represent the data using an ordered stem-and-leaf diagram. [2]
fow | Leat — it bk
| |5 b T T 9 : . -'-%?éﬁ-"g’s“ “:fgl(: -
5 3 Y- 4 & & 79 _ Bt
3 o 0 © 2 T &9 3. A0 wf shid
't b ey * 416 meane 446 . Wriatity -

(b) Calculate the mean pocket money of the teenagers. % note: |cey i3 Patenie
Wl(’,ﬂh @accoi mohey =(Bt 1o £ 1TR2 tq w3t o,m F35x2+27H29 + 20x2 +323 i
37428 439 +¥6) %

$27+20
Answer (b)) $ _ 2712° TR [1]

oL e 270
(c) Calculate the median pocket money of the teenagers. ( Cannot pt )

A - 1@'{')-'7
Median = = Answer (c) $ 2.6 cet?)
= $2b

(d) If one student is selected at random, find the probabiiity that the pocket money of
this student is greater than or equals to $33.

[(pocket money Qterder Hunor £

= 1
‘eﬁ\\ﬂﬂl\ o 432 ) Zli 29 Answer (d) 4

(1]

)
cai} il
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14 Agroup of x teachers and y students watched a musical at the Esplanade Concert Hall.

(a) Given that a total of 28 teachers and students went for the concert, form an
equation invelving x, y and 28.

~ Cce
Answer (a) x"‘_Y'Q% cer) [1

]

(b) A ticket for teacher costs $20 while a ticket for student costs $15. Given that the
total cost of alf tickets is $435, form an equation in xand y. Show that it reduces
to 4x+3y=87. (1]

Wy F1E = 435
5(‘};{ + 3\/)-: 5(81)
tatzy = 8T (chown) CThID

(¢) Using the equations in (a) and (b}, find the values of x and y.
Xty = W ®
l{—xﬂ\/ =87 @

B 31{-3\/':8% __@
®

Bit-3y)— - @4 —g1 [ M~ edhov
W) (1390 = 84 -FT i uction or
—A = -3 Qiivntnadion
wiethod

A =2
'\g/lb A=3 nys @

3'{’*’27—%
:.:2%"2
=2%

Answer (c) x= 3 Z Catd For

y=  9E J w{’\al
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15 A contractor has been tasked to construct the structure as given in the diagram below.

The structure is made up of a hemisphere and a cone. The vertical height of the cone is
8 m, the slant height of the cone is 10m and the radius of the cone is 6 m.

- [ Surface area of sphere = 4zr*, curved surface area of cone = zrl]

10 m

o0
=

- -
- -
- .

(a)

Find the outer surface area of the structure.

Qv uvfuce drea of come = Tl

= q (b)(r0) Cmid

= éo‘-[
Oufer suvfoce Mren o _ gy
hemﬁﬁ)heh'; R
= 26y Tmi)
Ouk-ev S fpe = 121
aH—l’/ﬁ 9+ Qi’l’l/lﬂ'l"llk,: 60“ '\'721"{' ‘-}”-}--7'-}"](‘
= 132y

o4y %"{'ﬂ‘“-?‘ll}«?_
o 41‘51447’ Answer (a) 415 (A1)

(b} The contractor is.asked to paint the outer surface of the structure red. A can of

paint can be used to paint an area of 30 m?. What is the minimum number of cans
of paint needed to paint this structure?

m*  [3]

1321 MY 43
No- 0F cans needed = 30 ¥ %o or 4”7775'7?0CM1]

= 31 ®H 2300769 ov 12 249D

Minimvie g 9{- cans peeded = I

cat)

Answer (b) It cans [2]

END OF PAPER
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Answer all the questions.

4  The first four terms of a sequence are 1, 8, 27 and 64.

(2) Write down the 8* term of the sequence. 1]

(b) Find an expression, in terms of n, for the n” term of the sequence. 1
(c) Hence, or otherwise, find an expression, in terms of », for the n™ term of another
sequence whose first four terms are 3,10, 29and 66. i1

@) &M form = b2 Celd
(b) WM ievm =v® U8
© w2 ret)

')

2  Express the following as a single fraction in its simplest form.

3x=1) 5
(a)~(:—f—)—?, 2]
5 3 '
O 2 22y : | “
w 30D & _ 5 2
) o A k) (pt29)* T 2phap
30t-) 5 ey + 3(ptrg)
- —_— = CW\‘ = P
41“ ‘FIL j 5 ( P +27/)q_—"—“ Cm\j
= 3320 ’ = 1013p+ bq
L —_—
L. 3x =23 20p+ 29y* Cr1g
e (nt)

HGV Sec 2E Mathematics End of Year Examinations Paper 22014 o 2



" All the hearts are removed from a standard pack of 52 playing cards. A card is drawn at
random from the remaining cards. Find the probability that the card drawn is

(a) a black card, [1]
{b) an ace of heart. i1

26
(@) PC black cand) = g~

=z 33-‘ CBI)

(b) P(an ate of hemt) =z 0. €er) |

4  ABCDE is congruentto PORST . Obtuse CDE =129°, AB=11 m, TP =4.2m,
ABC=BCD= EAB=QRS = POR =TPQ =90°,
C P Q
7 Fa) i
129° 4.2
E T
1 _ O
B 11m 4 S } R
(a) Find the length of PQ. (1]
(b) Find reflex RST . [1]
(c) Given that the perimeter of ABCDE is 45 m, Damien says that the total length of
OR, RS and ST is 29.8 m. Do you agree with him? Explain your answer. 2]
() Lngth of PR=Cength of BB

= ([ wa Cer)
{b) oviwse -V;'S\T = |29°

Rofiew K57 = 260°-129° ( L5 at o point )
= 23'0 Cﬁl]
(& Yee | agrec. cal) cotresponding lergthS awequal, ic

BBCRE (¢ Congmcm- 4o POJCS"', henee , QR= BC , RS=¢D,
$T = DE awd AE = PT = 4 2m .

BCt bt DE = 45 —1) ~y-L
%4 m -
“ORRE RS A ST 2 29-Hwm o).

1
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5 Itis given that ¢ is proportional to the cube of s and r=6 when s=2.

(a) Write an equation connecting # and 5.
(b) Find the value of s when £=30.

i € $> (L) € = %__53
2 ks? - Y 3
(6) = E(2)° Cmi) 0= g ;
b 3 . '
= ?b STz 30,2‘F Cwmt]
= ﬂ: < = 3 o

%2 %Fs"' ) = 3041995 €43

n 292 (35f) ThY)

6 The area of the parallelogram PQRS.is 100.8cm?

The length of XS is ;—5 of the length of RS .
P 21 0

6cm /
S

X R

(a) Show that the tength of PX =4.8cm.

1

{b) Calculate
(i) cosRSP, leaving your answer as a fraction in its simplest form, 2]
(i) SPX. 2]

(@) & = 8 j
o) A of [{gmm PY x SR (.b)(“‘) tos SPX _—_,ig—-[ml]

(0% = Py x z| %
PY = 1009 x| sPx = l(t%-)
. N .
= 4% oo [shaw) CAD = 36n7llop)
(L.) Cl‘) Cx = :f—‘—;- xll oi = gl\h g?x = %E—' le'}
L Cm")3 K= 64§ rmn sPx = 3619 o)
@ Wy = L. o= g T danefx = T e
= 3 L i A P & 3690 par)
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7 (a) Solve the following equations:

(i)’ -8y =0, . 1]
(i) 2p* + p=355. [21-
(b) If a—b=-8 and ab=33, find the value of a* +5°. 121
) ¢c) y=8y =90 - .
‘) 98y (V) (a-b) =a%2al, + [,
Yy-8) =0 - '
Yz0 ov y=9 car) W% (o md
= 64{'
() ap™+p= :
“ Ptp ;? Ay - (a0 + 14l
Ipr+p-t6=0 :
QP TP Cht) = b +2(m)
Pt )(p-€)=0 = 130 (A1)
J-P_’ﬂ” oy P:g
= —gji_ oy

p=t CH1 for- Loty

Marianne is 1.6 m tall. She stood directly in front of a 5m tall tree. In the diagram below,
AB represents Marianne’s height while CD represents the height of the tree. The line

BC shows Marianne's line of sight when she looks at the top of the tree. Calculate how
far away is Marianne from the bottom of the tree, i.e. find the distance AD.

2]

B
1.6m

A

ban 46 = 5 Cm)

BX = 3 fam 46
A = by m (3D €M)
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9  The weights, in kg, of 40 students are giveniin the table below.

Weight, | 40<w<50 | 50sw<60 | 60<w<70 | T0<w<80 80<w<90

w (kg)

Number 15 X 7 4 1

of

Students
(a) Calculate the value of x. 1}
(b) Staté the modal class interval for the weight of the students. [1]
(c) Calculate the estimated mean weight of the students. (2]
(d) Why is the answer calculated in {(c) an estimated mean? [1]

(@  a= 40-1b - T~}
= 1R te\] _
(b) Medal else (nfevaln Lot weSo T8l
(o) Cohimabed o WXE T S5XB 4 65T + 750y + &8l
Medh M\?"l‘l’ T Yo . . EMD oy
z 9¢s7§'|f3 [ or CE—?F g cal)

@) W S ealcaloted  basel on med valvet of weight of
ea(h class lh’f’fwvmf, thivt tHhe answer Mmle) ¢
o edHmred Wiealh - cer’),

2230
o
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f 10 The pyramid ABCDE has a square base of length 10¢m. The vertical height of the
pyramid is 12cm.

(a) Show that the slant height, EG , of the pyramid is 13 cm. . (11
(b) Calculate
(i) the surface area of the pyramid, (2]
(ii) the volume of the pyramid. {21

(c) The pyramid ABCDE is melted and remoulded into spheres of radius 2 cm.

Assuming there is no wastage of materials in the process of meiting and remoulding,
what is the maximum number of such spheres that can be created? [2]

W By F\g—lha 30%’ Theovem ,
EG™= EF* ¢ Fa”
EGr = T4 67T

E6 = (12245

C = 12 ¢ [Shown) ChI7)

gl

tl

()
G 0
) Ci) Surface tanof
/ J BmLIn .9!0{”{" = J-']_— '&‘g\ﬁ(o CMO
A 10cm D : +W"‘”3“MV foce = 46

Swdoce. oen of pymmid = 10Xe + ‘r¥eb
= 360 e ORI
) &) Vol of ygvamla‘ G x (o xw)x 2 rmY)
= %90 em® [al] .

B

{e)y Vol. ©f one gphew %1{ r’
%'ﬂ (2)* [mi)
07

i)

No- of gphevt 8 that
can bt gveated

2
= ¥00 7 (OSSR

14 266 2073
Phasimum mo- of Sphares = | CHIT
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41 30 workers can paint 16 houses in 28 days. g
(a) How many days would it take 12 workers to paint 24 houses? 2] )

(b) The workers draw an hourly wage of $15 and they work for the same duration daily. If
the boss paid a total of $151200 to the 12 workers for painting the 24 houses, how

many hours does each worker work daily? . [2]
(n) 30 workevs 16 howser 18 dm{s
[ wovie, 16 hownses (29 X320 } days tmi: ar chowing
| Wov ey I howse 940 - lovvedHy hvenie
(%40 5 16) G(Q\IS YBIFH‘IZPWS\M‘P betiveern
{ ‘wov\cev | homse, E> b da)/g wovken { dl/{ ¢
12 Wevkers | howse (626 !;'f'z_) o(ay_; Di Oh]'gq— Hg)
2
| H:V@Vk;l/! Z‘P hgqu (e ,376 %2V ) ﬂ{a\/S' ]}zﬁ‘;‘(ﬂ;\;f ]hOV‘#(’,
- O vzyé needed = 106 days  Cwi) '
Y
Uf) NO-O{*A\M)WJ 0{" 1z workeys = -E:é";g—uc‘mij
= |008D
Nﬂ‘9’1l— hetnv? 24l hoylcu- _ Jo0&0
wvorks Pe d”ﬂ T oE A
- = & hows Call

Answer the whole of this question on a sheet of graph paper.
12 Benny kicks a soccer ball vertically upwards. The height, 2 metres, of the ball from the ground

after t seconds is given by s =7¢~¢*. The table below shows the values of & for the values
of ¢t from 0 to 7.

1011213135 4 |5 (6|17
R0 6|10 |1211225 |12 |10 |6 |0

(a) Using a scale of 2.cm to 1 unit, draw a horizontal 7-axis for 0<t<7.
Using a scale of 2cm to 2 units, draw a vertical k-axis for 0=/ <14.
On your axes, plot the points given in the table and join them with a smooth curve.  [3]

(b) Use your graph to find

(i) the maximum height reached by the ball, M
(if) the second time when the ball reached a height of 8 m above the ground. 1]

END OF PAPER
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