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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spaces at the top of this page.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

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.

Calculators should be used when appropriate.

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 x, use either your calculator value or 3.142, unless the question requires the answer in
terms of =.

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part guestion.
The total marks for this paper is 60.

Do not turn over this question paper until you are told to do so.
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For Answer all questions. For
Examiner's Examiner s
use

use
1 Expand and simplify the following algébraic expressions.

(@) (2x-3)(3x+1)

Answer (@) ... 2]

1
b — —)?
(b) (3a+2)

Answer (b) ... ... [2]

©  2f(-d)

Answer(c) e [2]

[Turn over



For
Examiner's
use

Factorise the following algebraic expressions completely.

(@)  S5mn+10nn+20mn’

Answer (a) ...
(b) 9x?y+3xy—12x*y* —4x)’
Answer (b)
1 >
(© -—a'- L b’
4 16

For
Examiner’s
use
(1]
(3]
(2]

[Turn over



For 3 Solve the following equations.

For
Examiner’s Examiner's
use R use
(@ 10s*+135s-3=0

Answer (@) s= ..., ... .. 2]

() 7p—l+l= 12p+5
2 3

:‘f.}{(;.'sWerE‘ (b) D= [3]

[Turn over



4

Given the formula /g +2r = %

(a) express ¢ as the subject of the formula.

Answer (a) q=

(b) Find the value of ¢ when » =2and s =—6.

[Turn over



For
Examiner’s
use

5

Simplify the following algebraic fractions.

7g2h; 21g°

6/ 3f'gh

(a)

Answer (a)

(b) 121x* =81y’

22x+18y
Answer (b)
4dm 3mn
c —
© n+7 4n’ +28n
dnswer ()

For
Examiner's
use
(2]
[3]
(3]

[Turn over



For
Examiner's
use

A pair of simultaneous equations is given by

2y =5x+38

and 3x+2)y =8

The tables of values for both equations are shown below.

2y =5x+38

X

—2

1

J

6.5

(a) Find the value of a.

(b) On the axes given below, plot the graphs of 2y = 5x +8 and

3x+2y=8.

3x+2y=8

For
Examiner's
use

X

-2

a

Answer (a) a=

4 1
b
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For 17 Solve the simultaneous equations For
Examiner’s Examiner's
use - . use
2x+5y =8
2y-7=3x

’An;ﬁei X= comumons 5 P sssssomins  [9]

[Turn over



For 18  Given that x =—1is one of the solutions for the equation 9x* +Jx+6 = 0. For
Examiner's Find Examiner's
mn use

use

(a) the value of £,

Answer (a) k= ........... e [2]

(b) the second solution of the equation.

Answer (b)) X = ..o, [2]

9 Given that x is directly proportional to the square root of y and x =27 for
a particular value of y.

Find the value of x when the value of y is increased by 800%.

(2]

[Turn over



10

For For
Examiner’s 10

. . > Examiner’s
wse The diagram below shows the quadratic graph y=-x"-3x+10. .

y
A
C
\y:—x2 -3x+10
—> x
A B
(a) Find the coordinates of 4 and B.
Amswer (a) Msossonins gsssorinsennn) 3]
B(ooi e )

(b) Write down the equation of the line of symmetry of the curve.

Answer (B) - ...ooooeoeeeee 2]

[Turn over



For
Examiner’s
use

11

(¢) Write down the coordinates of the maximum point. C, of the curye.

(d) Find the area of triangle ABC.

Answer (b) (............. o W

Answer (b) ...........coi.l.

For
Examiner's
use

[Turn over



For
Examiner’s
use

11

12

Vis inversely proportional to the square of g. If ¥ = 1200 when g = 3. For
Examiner's
use

(a) find the value of ¥ when g = 4.

Answer V= ... .............. [3]

(b) A student’s answer for ¥ when g =2 is 1000. Without doing any
calculations, explain why the answer is wrong.

Answer

[Turn over



For
Examiner's
use

12

13

The diagram below is made up of a square, circle and triangle. O is the centre of

the circle. The square has sides of length x cm.

xcm

X cm

Find,

(a) the area of the shaded region in terms of x, taking 7 to be %

Answer (a)

(b) the area of the triangle in terms of x.

For
Examiner’s
use

(2]

[Turn over



For
Examiner's
use

14

(c) [Ifthe area of the triangle is 11 cm” more than the area of the shaded
region, find the value of x.

Answer (c) x =

End of Paper

For
Examiner s
use
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Answer all questions.

(a) Expand and simplify each of the following expressions.
B  +7)2y-x) (2]
(i)  (6a—Da+3)—ala+]1) (3]
(i) p—(p-1)° (3]
(b) (i) Expand and simplify (x - l} . [2]
x
1 1Y’
(ii) Hence, given that x’ + —- =5, find the value of (x - —j . [1]
X" x
(a) Factorise each of the following expressions completely.
(i) 5g’h’ -5gh’ (1]
() 4m’n® —4mn+1 (1]
(i) x? -4y’ —xy+2y’ (3]
(b) () Factorise 2a* —a~—1. (1]
(il) Hence, find two factors of 2(10000) —100—1. [2]

[Turn Over



Simplify the following fractions.

e =g° 5
W 2 2]
14
(b) . 2
g 2& 2]
2 2
© 2k +3k+1 2k +1 3]

(a) Make x the subject of the following formulae.
(1) NV +2x=h (3]
)y Z-p2=¢ [3]
X

(b) Jeremy has $5000. He wants to deposit this money into a savings account to earn some
interest. He compares the savings accounts offered by two banks, Huat Ah Bank and
Value Bank, to see which bank gives a better deal.

Bank Information

Huat Ah | If $P is deposited into a Huat Ah Bank account initially, then after
Bank n years, the total amount of money $4y in the account would be given by

Ay = P(1.02)" . (Assuming that no further deposits are made.)

Value If $P is deposited into a Value Bank account initially, then after
Bank n years, the total amount of money $4y in the account would be given by
Ay = P(1+0.02n) . (Assuming that no further deposits are made.)

i) If Jeremy wants to put his $5000 in one of these bank accounts for 5 years,
which bank should he choose? Justify your answer with appropriate
calculations. [3]

(i) ~ How much money must Jeremy deposit into Huat Ah Bank in order to have a
total of $6500 after 3 years? Round off your answer to the nearest dollar. [2]

[Turn Over



5 (a) (i) Solve the simultaneous equations x+3y =5 and 7x—6y =-19. [4]
(ii)  Name the method you used to solve (a)(i). [1]
(b) Explain why the simultaneous equations 2a+b =4 and 4a+2b =8 have infinitely
many solutions. 1
(¢) A pair of simultaneous equations is given by
3a—b=12 and ﬁ—é: 2
3 4
Amy claims that the solution to the simultaneous equations is a=4.8, b=2.4.
Explain how she can check if her answer is correct.
Hence, explain whether her answer is correct. [3]
6 (a) If x=1and y =2 is the solution of the simultaneous equations
ax—by =1
ay+bx=17,
find the value of @ and b. [4]
(b) Jason and Benson are walking at different speeds. If they walk in the same direction,

Jason would be 3 km in front of Benson after 3 hours. If they walk in opposite
directions, Jason would be 10 km away from Benson after 2 hours.

Let Jason’s speed be x km/h and Benson’s speed be y km/h. Assuming that their speeds
are constant, find the speed of Jason and Benson. [4]

[Turn Over



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

In the popular mobile game Angry Birds. players use a slingshot to launch birds at obstacles,

with the aim of destroying these obstacles.

Slingshot

Bird

yem

X cm

Obstacles

The path of a bird that is released from a slingshot can be described by the equation
y=-2x"+7x+4, where y cm is the vertical height of the bird from the ground and x cm is

the horizontal distance of the bird from the slingshot.

(a) Copy and complete the table of values below.

X 0 1 1.5 2 2.5 3 4
y 4 9 10 7 0 (2]
(b) Using a scale of 4 cm : 1 unit for the x-axis and 2 cm : | unit for the y-axis, plot the [4]
graphof y=-2x> +7x+4 for 0<x<4.
(c) If there are no obstacles in the way, the angry bird will land on the ground at a certain
position. State the coordinates of this position. [1]
(d) An obstacle is placed at the coordinates (3.5, 2). Using the graph, state and explain
whether the bird collides with this obstacle. 2]
(@)  Solve 2x* —=5x+4=6-2x. (3]
(b) A rectangle has length (a +6) cm and breadth (—a + 6) cm. The rectangle has an area of
5a cm?.
() Form an equation in @ and show that it reduces to a’ +5a—36=0. (2]
(i)  Hence, find the perimeter of the ’re'étanglg.. [3]

[Turn Over



(2)

(b)

(©)

Given that y is directly proportional to x* and y = 18 when x =3, find

(i)  an equation connecting y and x, with y as the subject of the formula.

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

Ahmad is undergoing Basic Military Training as part of his National Service (NS).
During this training, he is required to dig trenches, which provides some protection
from enemy fire. He finds that in general, 3 men will need 5 hours to dig 4 trenches.
Assuming that all the men work at the same rate, calculate

(i) the number of hours needed for 3 men to dig | trench,

(i)  the number of hours needed for 1 man to dig 1 trench,

(iii)  the number of trenches that 20 men can dig in 3 hours.

Chen Bing, a farmer in China, has enough grains to feed his 400 chickens for 8 weeks.
Unfortunately, his neighbour’s grain store caught fire and was burnt down. His

neighbour has to borrow grains from Chen Bing to feed 240 chickens. How long can
the grains last both the farmers?

(1]
(2]

(2]

END OF PAPER
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Qn Answer Marks Remarks
Total Marks: [60 Marks]
la (2x=3)3x+1) = 63" + 2x —9x -3 [(MT1]
=_6.\': —7x-=3 [Al]
1b I . B 1Y (M1] Accept term by
- multiplication.
= O — G (Al]
4
1 2 2 MI
R s SR TR i
50 5
2
=——c+—=d [A1]
2a Smn+10m’n+20mn® = 5nm(l + 2/712-4-417) [BI]
2b Ox*y + 3xy—12x%y7 f4JL}-'Z = 3Ay(3x+ 1)—4.\.312(3x+ l) [M1]
. = (3x+1)(3xy—4xyl) (MI]
= ,\y(3x+1)(3—4y) [Al]
2 P, LY (1,
—a’——b'=—a| —|=b
w15 =(3e) -(3) o
1 1 1 1
=|—-a+—=b|—a--b
(2 4 J(z 4 ) [Al]
3a 10s*+135-3=0
(55—1f2s+3)=0 [M1]
55=1=00r2s+3=0
Ss=1lor 25 =-3
s=—or i e (]
5 2




3b

2 3
Tp=1+2 12p+5 (M1]
2 3
Tp+1 12p+5
23
3(7p+1)=2012p+5) M1]
2lp+3=24p+10
24p-21p=3-10
3p=-7
2
P=73 (Al]
4a s
Jg+2r ==
¥ 4
q+2r=(§—) [M1]
A4
s_Z
§+2r=—
! 6
q=£—21 [AT]
16
4b §
q=—=2r
16
(-6)°
= -2(2
7= ) [M1]
=38 _
16
e (A1]
4
Sa 7g2h; 21g°
6/h 3 'gh
_78h 3f'gh MI]
. 6fH . 21gh
e
=L Al
o (Al]

S




h
l=p

121x" - 81y°
22x+18y
(1) -
2(11x+9y)
_(x+93)(11x-9y)

2(11x+9y)
_{(I1x=9y)

2

-

[M1] each for
correct
factorisation of
numerator and
denominator

4m Smin
n+7 4n +28n

4m 3mn

T a+7 dn(n+17)
_4m(4n)-3mn

- 4n(n+7)
_16mn—3mn

C 4n(n+7)

_ 13mn
4n(n+7)

_ 13m

T 4(n+7)

[M1]

(M1]

(Al]

6(a)

When x = -2,
3(-2)+2y=8
-6+2y=38
2y=8+6

2y =14
y=7

sa=17

Bl




6(b) A 2= el 8 Bl for
4 AT each
graph
5 _
6(c) x=0,y=4 Bl
7 2x+5y=8———(1) Accept
2}/_7 = 3'\____(2) Substitlltion
. R M1] method.
From(2):3x -2y =-7--—-(3) M1 — Make one
(I)><3:6_\"+15y=24————(4)' variable the
(3)x2:6x -4y =—14———(5) subject
M1 — correct
(=00 -4 =2U=(=14) (M1] substitution
19y =38
y=2 (Al]
Sub y=2into (2):
2(2) —
L 22)-7
3
_ 47
3
=3
3
=-1 [Al1]




8a Iy +hk+6=0
9—1)? +k(-1)+6=0 [M1]
O —k+6=0
9-k+6=0
—k+15=0
—k=-13
k=15 [A1]
8b 9x" +15x+6=0
(Bx+2)3x+3)=0 L
3x=-2o0r3x=-3
x=-—orx=-I
J
2
Therefore, x = ——Is the other solution. (A1]
J
9 x=k\/;
Letx=27and y = y,
~27=ky,
When y is increased by 800% = y becomes 9y _ [M1]
k 9y =3ky -
Sox=27x3 [AT]
=81
10a —x2=3x+10=0
(MI]
—x+2 —
(—x+2)(x+5)=0 M1]
(=x+2)=0or(x+5)=0
x=2or x==5 [A1]
. A(-5.0), B(2,0)
10b ) ) 2—(- Accept
Mid — point = ; ) x:—pl.S
:Z [M1]
2 .
. 7
x —coordinate of C =—5+;
__3
[Al]

. The equation of the line of symmetryis x = ——% .




10c 3% f % [B1] Accept (-1.3,
y—coordinate ot‘(‘:—(——) —3[——J+!O 12.23)
2 o2 ‘
9 9
- =——+—=+10
4 2
LR
4
: , : 3
= The coordinates of the maximum point is | —:.l?IJ
S
10d . o | [B1] Accept 42.875
Area of triangle 4BC = —x7x]2— sl
5 1 units
7 ]
=42 —units-
8
11a v :L
e
1200 = i [M1]
3
1200 = LS
9
k=1200x9
k =10800
V- 10890 )
g’ [A1]
When g = 4,
10800
42
=675 [B1]
11b Since V'is inversely proportional to g when g decreases (3 [B1]

to 2), V should increase. However, instead of increasing,
the value of V decreases (from 1200 to 1000). Thus, the

answer is wrong.




Area of square = x“cm”

. X :
Area of circle = 7 ;J

[M1]
(22](x:j
TN 4
lix~ 5
= cm
: : S B R
Area of shaded region = x~ — r cm”
3 4
=—Xx"cm- [Al]
2b 1 MI
L Area of triangle = —xxx2 (M1]
s Al
- i
4
12¢ i
2 =11
14 [M1]
o
28
x*=11x28
..x* =308
x=1/308
o x=+/308 (x>0 xis a length)
x=17.5(3s.f) LAl]




Springfield Secondary School
Secondary 2 Express Mathematics

Mid-Year Examination 2016 Paper 2 Mark Scheme

S/IN Solutions Marks Remarks
a |i (v+7x)2v—x)
=2y —xp + 14ar - 7x° M |
=23 + 30— 77 Al lOrB2
il (6a—Ya+3)—ala+1)
=6a +18a—u-3-u" -u M1, M1 M foreach
o X I correct
=>3a” +16a-3 Al expansion
i | p—(p-1)’
=p=(p*-2p+1) L
=p-p +2p-1| M
= 3p — pz — Al
b |i 1y M1 can be
(.\' + —‘) given for
X ‘ . correct use of
o 1 1) multiplication
=& F Z(X)L;) * (;) Mi frame as
| well.
.=t 24— Al
xZ
ii :
(x+—) =x’+—+2=5+2=7 Bl
b X
a | i | 5g°n° ~5gh’ =5gh*(gh-1) Bl
i | 4m?n® —dmn+1= (2mn-1)° Bl
i | x? - 4y? —xy+2y°
=(x+2y)(x=2y) - y(x-2y) ML MI | M1 for each
=(x=-2y)(x+2y-y) correct
=(x=2y)(x+y) Al factorisation
b i |2a°-a-1=Qa+1)a-1) Bl
i Z(IQOOQ) - 100 - | B v . ‘ Al: Accept -
=2(100)* ~100-1 'OR recognising that @ = 100. M1y fbeth
=[2(100) +1][100 - 1] R | "“;“C”Czl
value an
The two factors are 2(100)+1=201and 100—1 = 99. Al expression.
a C2 _dz
2c-2d
(c+d)(c-d)
s Mi
2(c-d)
_ c+d Al

2




(RS

| 147 7f
! o 2y
i S JO
| 147 2fo
i SRLTANEY, 4 = M|
i g If° -
4
| = Al
2 2
2% +3k+1 2k + |
4 2 2k +1) ) .
SR BhaliGeT ML AT | MI for
; - W+ 1)k + 1k +1) factorisation
L 2-2(k+1) of
QCk+1)(k +1) 2k +3k+1
__2-2k-2 M1 for
- 2k +1)(k +1) changing of
denominator
_ 2% Al
(k +1)(2k +1)
i NV +2x=h
V+2x=h? M
2x=h" -V MI
v h- =V Al
2
i | a b e
X
) a 2
a-b"x=cx OR ==c+5° MI
X
a=cx+b’x
a=(c+b)x MI
55 a Al
c+b?
i If Jeremy deposits $5000 into Huat Ah Bank for 5 years, he
would have a total of
' A;_,‘ = P(1.02)" .- _
=5000(1.02)° MI M1 for
= 5520.40 aslinhi of
If Jeremy deposits $5000 into Value Bank for 5 years, he would
have a total of
A, = P(1+0.02n)
=5000(1+0.02x 5) Mi
=5500
- Al

He should choose Huat Ah Bank as it would give better returns.




159

A, = P(1.02)"

6300 = P(1.02)° M
P =6500+1.02°
P = 6125 (to the nearest dollar) Al
- = = 7N
i xX+3y=3 el
Ix=6y=-19 (2
By Elimination: M1 for
i WxT: Txt 21y =35 ——A3) NMp b er
) o, : e multipiving
3)-@x by
Ix+21y—(7x-6y)=35-(-19) M abmopﬂmc
Tx+2ly=Tx+6y=35+19 number
27y =54 M1 for
—9 Al appropriate
g by =2 into (O): subtraction of
u+ 2(2)“‘ '2 0 equations
x+3(2)=
x+6=5
x=-1 Al
By Substitution:
From (1): —
X =G =3 Prosssces ® (M1) | Ml for
Sub (3) into (2): Emeck
75-3y)-6y=-19 (M1) changing of
35 -2 vy = — subject
35-2ly—-6y = _19 M1 for
35— 27}’ =-19 correct
-27y=-54 substitution
y=2 (A1)
Sub y =2 into (1):
x+3(2)=5
x+6=5
- (A1)
ii__| Elimination or substitution (based on answer in (a)(i)) Bl
This is because when the equation 2a + b = 4 is multiplied by 2. Bl B1 for
2(Qa + b)=2(4) .| recognising
4a+2b=8 | - that the . *
The result is the second equation. i.e. they are equivalent. Sidations arg,
' equivalent.
‘She can check if her answer is correct by substituting the values Mi M1, M1 for
of x and y into both equations. word
Her answer is correct if the values satisfy both equations. MI explanations
3(4.8)-24=144-24=12 OR
~.a=4.8,b =24 satisfies the equation 3a—b=12. MI for
substituting
into both

equations




48 24

I

. . a b
“oa=4.8.b =24 does not satisfy the equation F— =2,

Her answer is not correct as @ = 4.8. b = 2.4 does not satisty

-—=1.6-0.6=1
4

(shown
numericallv).
M1 for
evaluating
whether the

Al ~
b values satisfy
a_.v_5 :, the equations.
3 4 | i
Substitute x =1 and 1 =2 into each equation. M1 for
a(ly—=h(2) =1 ; ' substituting
a=2b=1-—() values of x
. ’ , _ and v into
a2y + by =17 LM botl
2a+b=17---(2) equations.
From (1):
a=1+2b--—-(3) Mi Substitution
Sub (3) into (2): M- for
20+ 20)+b =17 M changing
subject of
2 =
2+abrb =17 formula, M1
Sb=15 for
b=3 substituting
Sub 6 =3 into (3):
a=1+23)=7 Elimination
a=T7 h=13 Al (both | M1 for
xand y) | multiplying
by
appropriate
number, M1
for correct
subtraction/
addition of
equations
Ix=3y=3---(1) MI Accept
Ml substitution
2x+2y=10—---(2
g @) method.
(x2:6x-6y=6-—-(3)
(2)x3:6x+6y =30—-——(4)
(3)-(4):—6y-6y=6-30
 —12y=-24
y=2
Sub y =2into (1):
3x-3(2)=3
3x-6=3
3x=9
x=3
Jason’s speed = 3 km/h Al
Benson’s speed = 2 km/h Al




(W]

a X 0 | 1.5 2 2.5 3 4 Bl
¥ 4 9 10 10 9 7 0 Bl
b B1 for scale Bl
BI for 3 correctly plotted points Bl
B1 for 4 more correctly plotted points Bl
B1 for smooth curve Bl
c (4. 0) i BI
d The graph does not pass through the point (3.3. 2). hence the bird B2 0 mifno
does not collide with the obstacle. explanation
(B1 only. if student plotted (3.5.2) on the axes without any
explanation.)
(B1 if the graph. due to some error, does pass through (3.3. 2).
and student correctly inferred that bird does collide with the
obstacle)
a 2x7 = Sx+4=6-2x
207 ~Sxy+2x+4-6=0 Ml
237 -3x-2=0
(x=2)2x+1)=0 M
x=2=0o0r 2x+1=0
Xx=2 of .\'=-—l MI
2
b |i | (a+06)(~a+6)=5a MI
—a’+36=">5a Al
a’ +5a-36=0 Given
ii | (a+9)(a—-4)=0 Mi
a+9=0o0ra-4=0
a=-9ora=4 _ Mi
Reject @ = -9 as the length cannot be negative (a+ 6 = -3).
Length=¢+6=4+6=10cm
Breadth= —a+6=-4+6=2cm
Perimeter= 10+10+2+2 =24cm Al
a |i y=lkx’
y =18 when x = 3:
18=k(3)’
k=2 M1
y=2x’ ' Al
i | y=2x=2(5)2 =50 Bl
b |i |5/4=1.25 Bl
i | 1.25x3=375 Bl
iii | 1 man takes 3.75 hours to dig 1 trench.
I man takes 1 hour to dig 1/3.75=4/15 of a trench. Ml
20 men take 1 hour to dig 20 X 4/15 = 16/3 trenches. Al

20 men take 3 hours to dig 16 trenches.




OR
In 3 hours, | man can dig 3/3.75 = 0.8 trenches (M1.
In 3 hours. 20 men can dig 20 x 0.8 = 16 trenches Al)
OR

20

- x3 (M1,

3.73 Al
=16
Chen Bing and his neighbour have a total of 640 chickens.
The feed is enough to last 400 chickens for 8 weeks.
Thus, it is enough to last | chicken for 400 x § = 3200 weeks. M
Thus, it is enough to last 640 chickens for 3200/640 = 5 weeks. Al

Setter: Kee Zhivin
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