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Grven that AABC and APQR are congruent. Calculate x and y.

C
13cm 67°
S5cm
B vy cm
A 6om Q 6cem x° P .
S5¢cm 13cm

Ans: x°= [1]

" yem =_ - [1]

The length (L) stretched by a spring vanes directly as the amount of force (F) applied. A force of 20
kg stretches the spring by 15 cm. How long would the spring be stretched by a force of 24 kg 7.

Ans: _ [2]

A road of length 8 km is represented on a map by a line of 5 cm.
~ Calculate,

(@) the scale of the map in the form 1 : n ,

(b) the actual area of a plot of land, in square kilometers

, that is represented by an area of 12.5
cm” on the map. '

Ans:(a) [1]

b 12]
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4 The time taken, t minutes , to download a file from a computer is inversely proportional to the
internet connection speed, v kB/s. When the speed is 64 kB/s , the time taken is 12 minutes.
@) Find the formula connecting tand v .
(b)  Find the time taken when v=3512kB/s .

2,

Ans: (a) [3]
(b) : 1]
5 In the figure below , APQR is similar to ATSR . Given that PR=5 cm , QR=6 cm , ST= 18 cm and
TR=9 cm , calculate the length
@  PQ,
(11) SR.. P xem  Q
5¢ 6 cm
R
vycm 9 cm
S I8cm T
Ans: (1) [2]
(i1) (2]
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6 Expand each of the following:
@  (Bx-5y)’ (b)) (@x+y)(x-5y)
(c) (2x - 5y)(3x +y) + Sy(dx +v)

Ans: (a) [2]
(b) [2]
(0 [2]
7 Factorise the following expressions completely
(@)  144x* - 25y?
b)) X —-11x-12
~ Ans: (a) ‘ [2]
(b) [2]
8 Evaluate the following by factorization without using calculators.
(@) 267%-2332
(b) 326x37+63x326
Ans: (2) [2]
o Ab) . [21
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10

11

Given that X — y2 =64 and x +y =4 . Calculate the values of

(@) XY,
(b)  (@x-2y)>.

»,

Simplify each of the following expressions:
(7x*y)*z*

@) ——2“11;2— (b)

Simplify each of the following expressions:
x* —25
(@)

S—-x

(b)

CCHY SEC 2 EXPRESS MATHS MID-YEAR EXAM PAPER

Ans: (a) [2]
(b) [2]
8x” —16xy
5x—10y
Ans: (a) {12]
(b) [2]
4x* —y?
12x% —4xy — y?
Ans: (2) [2]
Page Sof 10
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12 Simplify each of the following giving your answers in the lowest terms.

@ 64° x3pr3; 372 ) (p+2)(p+1)+ 2p*+ p—1
21p* 29 Tpg | P4 (2p-1)(p+4)
Ans: (a) [2]
(b) [3]
13 Simplify each of the following as a single fraction.
2 1 3 x+2
a (b

(x-3) (2x—5) 2(x-1) (x*-1)

Ans: (a) [2]
(b) [3]
7 . 5y+3 . . ‘
14 Given that x = , €Xpress y in terms of x .
y+5
Ans: : I3]
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15 Giventhats= r°+ 1/, make/the subject of the formula . Taking = 22/7 , find the value of ]
when s =200 and r = 5 . Give your answer correct to 3 significant figures.

Ans: (formula) /= [2]
1= [2]
16 Solve the following pair of simultaneous equations using the elimination or substitution method.
3x-4y=10,5x+7y=3
Ans: x =
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17 Complete the following table of values for x and y for the equation 3x — 4y = 10 .

[2]
X -2 0 4
y
(a) Using ascale of 2 ¢cm to 1 unit on both axes, plot the points and draw a straight line through
the points. _ : - [3]
(b) From the graph, find
(1) the valueof y whenx=-1, ' [1]
(11) the value of x wheny =-72 . [1]
18 (a) Solve the equation 2x*— 9x =0
Ans: (a) | [3]
- (b) The equation 2x° + kx — 15 =0 has a solution of x =3 .
) Findk .
(i)  Find the otherx value
Ans: (b)(1) 2]

(b)) (2]
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19 Solve the equation 4(x-3)(xt1) = 5(x-3)

Ans: ’ [4]

20 A housewife finds that 5 cans of condensed milk and 3 Jars of instant coffee cost $27 while 12 cans of
condensed milk and 5 jars of instant coffee cost $49.40. Assume that the cost of each can of
condensed milk is $x and each jar of instant coffee is $y , form a pair of simultaneous equations and
hence find the total cost for 7 cans of condensed milk and 2 jars of instant coffee.

[7]
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21 Answer the whole of this question on a sheet of graph paper.

The following is a table showin

y=-x"+2x +3.

g comresponding values of x and y which are related by the equation

X

-3

-2

-1

W

4

5

y

-12

a

-5

-12

(a) Calculate the values ofa and b .

.. (b) Using ascaleof2 cmto 1 unit on th

y=-x"+2x+3 for -3<x<5.
(c) Use your graph to find

&y

(2]

e x-ax1s and 1 cm to 2 units on the y-axis , draw the graph of

the value of y whenx =18 ,

(11) the values of x wheny= -2,
(1)  the equation of the line of symmetry for y =-x*+2x+3 |

(1v)  the maximum value of y.

END OF PAPER
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Sec 2 Express Mathematics (Mid-Year Exam 2008)

1

Cy=6cm --m- Al

Given that AABC and APQR are congruent. Calculate x and y .
[Solution]

o
AABC = APQR (Given)
13 cm 67°
PQ=vy+3 S5cm
PQ =AB (corr. sides of = A )
y+3=6+3 A 6cm

angle PRQ = angle ACB (corr. angles of = A )

=67°
x'+67°+90° = 180° )
x’=23% Al ™ - _
Ans:x” = 23° [11]
yem=__ 6cm 1]

The length (L) stretched by a spring varies directly as the amount of force (F) applied. A force of 20
kg stretches the spring by 15 cm. How long would the spring be stretched by a force of 24 kg ?
{Solution]

Let L be the length stretched by the spring and F be the force applied.

L =kF where k = constant of variation

15=kQ20)=>k= . Ml =>L= F
when F=24kg
L= (29=L=18cm - Al

Ans: 18 cm [2]

A road of length 8 km is represented on a map by a line of 5 cm.,

Calculate,

(a) the scale of the map inthe form 1 - n ,

(b) the actual area of a plot of land, in square kilometers , that is represented by an area of 12.5
cm’ on the map.

[Solution]
(a) | |
_ 5 cm represent 8 km or 800 000 cm :
1 cm represents 160 000 cm=>1: 160 000 =—-mmimeev Al
(b) 5 cm represent 8 km=> 1 ¢m represents 8/5 km =>1 cm” represents (8/5)° km?* —---—- M1
12.5 cm” represent 12.5 x (8/5)* => 32 ki c—eewe - Al

Ans:(a) 1:160000 [1]

(b)_32km’ [2]
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4 The tume taken, t minutes , to download a file from a computer 1s inversely proportional to the
internet connection speed, v kB/s. When the speed is 64 kB/s , the time taken is 12 minutes.
(a) Find the formula connecting tand v .

(b)  Find the time taken when v =512 kBJs. [4]
{Solution]
tis inversely proportional to v =>t=k (1/v) -----—--—- Ml (where k is the constant)

when t=12 minutes and v =64 kB/s ,

—>12=k/64 => k=12x64 - Bl => t=(12 x 64) / v e M
. Whenv="512kB/s , t=(12x64)/ 512
t= 1.5 mmutes --—---------- Al :
Ans: (a) [3]
(b) [14
5 In the figure below , APQR is similar to ATSR . Given that PR=5 cm , QR=6 cm , ST= 18 cm and
TR=9 cm , calculate the length
(®) PQ
(11) SR..
[Solution}
APQR is similar to ATSR

x/18 = 6/y = 5/9 (ratios of corr. sides of A)

x/18=15/9 —-ne- Ml =>x=10cm -—-—-—- Al v

S 18 cm T
6/y = 5/9 -——-—--M1 ' '
=>y=10.8cmor104/5cm --—--—---Al

Ans: (a) x=10cm [2]

(b)  y=108cm [2]

6 Expand each of the following:

(@  (3x-5y)’ , (b)  @x+y)x-5y)
(c) (2x - 5y)(3x +y) + 5y(4x +y) '
[Solution]
@  (Bx-5yy (b) (2x +y)(x - 5y)
= 9x" — 30y + 255" ~-eremm- Al Co2xt -10xy +xy 5y i M1
=2x"-9xy — Sy‘ RE——Y |
(©) (Zx-5y)Bx +y)+ 5y(4x +y)
=6x° + 2xy — 15xy - 5y* + 20xy + 5y° ~-eennmev M1
= 6X° + TXY =memmemmee- Al
] Ans: (a)_9x° —30xy +25v"  [2]
o (bL2x2-9xy—5y 127
(c)__6x"+ Txy [2]
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7 Factorise the following expressions completely
(a)  144x— 25y :
®)  SX—11x-12

[Solution]
(@)  144x —25y* (b) 5x*-11x—12
= (12x)* — (5y)? ==-—meeeeee-M1 =(5X+4) %X =3 ) e A2
=(12x+ 5y J( 12X~ 5y ) wmomoemeeeee Al
Ans: (a) (12x+5y)(12x—5y) [2]
(b)_ (5x+4)}x-3) [2]
8 Evaluate the following by factorization without usin g calculators.

@@  267*-2332
(b) 326x37+6%x326

[Solution]
(@  267*-2332 (b)  326x37+63x326
= (267 + 233)(267 — 233) ~-—eevv M1 =326(374+63) —mmrmeeees M1
=(500)(34) =32.6(100)
=17 000 — e Al = 3260 —oememmme Al
Ans: (@) 17000 [2]
(b)__ 3260 [2]
9 Given that x* — y* =64 and x + y =4 . Calculate the values of
(a_) : X—-y > 2 '
(b)  (2x-2y)°.
[Solution]
(@) x*-y’=64 (b)  (x-2y).
=> (X+y)x—y)=64 vt Ml =[2(x~y) P e M1
== 4(x~-y)=64 =[2x16]
=> (X~y)=16 ~remmemee Al =327
=1024 oo Al

. Ansi(a)_ (x-y)=16 [2]

_ L (b) 1024 (21
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10

11
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Simplify each of the following expressions:
(7x’y)’z"

a b
(2) 2y (b)
[Solution]

@ ®)
21yz
. 4.2 4
_ A9xyz Mi
2lyz
_ Tx*y 2° Al
3
Simplify each of the folllowing expressions:
x* —-25
@ = (b)
[Solution]
x* —25 '
@ = (b)
_(x+5)(x-5) M
“(x-5)
S © S 1) I —. |

8x* —16xy
5x—-10y

8x* —16xy

5x—-10y
_8x(x -2y)
5(x-2y)
_ 8

Mi1

[2]

(b) — or%x [2]

4x* —y?

12x% —4xy — ¥

4x* — yZ

12 —4xy—y*

_ (2x+y)(2x - y)
(6x+ y)(2x~y)
_ Zx+y

6x+ y

CAns: (a) - (x+5) [2]

2x+y

®) 6x+ y

Page S of 11
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12 Stmplify each of the following , giving your answers in the lowest terms.
64 3pr* 37 +2)(p+1 2p*+ p—1
@ 73 © PrAer)  2p+p
21rp 2q 7pg p+4 Cp-D(p+4)
[Solution]
2 3 2 y
@ 6q” 3pr 31 v P 2)(p+1)x(2p:-l)(p+4) M
21rp” 2q 7T pg p+4 2p+ p-1
2 3 2
_ _6q : o 3 Mi = pr)(p+2) (2p-1)(p+4) M1
2lp™ 29 Ipg (p+4) Cp-D(p+))
ok GO Al =P+ 2 e Al
Ansi@)__ @@ [2]
o .
b _pr2  [3]
13 Simplify each of the following as a single fraction.
o 2 1 3 x+2
(a) - (b) -
: (x-3) (2x-5) 2(x-1) (x*-1)
[Solution]
() 2 _ 1 ) 3 3 x2+ 2
(x-3) (2x-5) 2(x-1) (x*-1)
_ 2(2x-5)-1(x-3) Ml for LCM = 3 x+2
(x-3)(2x-5) 2(x-1) (x+D(x-1)
4x-10—x+3 -
_4x X+ M1 _3(x+1)-2(x+2) M1 for LCM
(x-3)2x-5) 2(x-D(x+1)
3x-7 —2x—
- X7 Al _3x+3-2x-4 M1
(x~-3)(2x-5) 2(x-1)(x+1)
_ G-
2x—1)(x+1)
=_1 Al
2(x+1)
Ans: (@) —>X=7 [3]
(x—3)(2x-5)
1
b - [3
() 2(x+1) (3]
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15

CCHY SEC 2 EXPRESS MATHS MID-YEAR EXAM Marking Scheme

. S5y+3 .
Given that x == , express y in terms of x .

y+5
[Solution}
x=22F3 o (S =Sy 3 e M1
y+5
=> xy +5x=5y+3
=>y(x-5)=-5x+3 —-- M1
e o 3—5x_____~___ Al
x=35
.,{

5x—3 =5y—xy
S5x-3=y(5-x%)
_ 5x-3
Y 5—x
3-5x
Ans:  y=212% 3]
x—5

Giventhats= r 2+ r/, make/the subject of the formula . Taking = 22/7, find the value of ]
when s =200 and r = 5 . Give your answer correct to 3 significant figures .

[Solution]
s=1’+71l => tl=5§- 1% Ml
I=(s-12)/ 1o Al
I =(6-12)/r N
=[200~(22/7) (5] / (22/7) X 5 —==mmmmeeeee Ml
Sl — Al

Ans: (formula)I= (s- )/ 1 [2]

I= 173 [2]
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16 Solve the following pair of simultaneous equations using the elimination or substitution method.

3x—4y=10 , 5x+7y=3

[6

(2]

[1]
(1]
[T]

[1]
[1]

[Solution] .
Elimination Method: Substitution Method- A
3x—4y =10 —emev ) . 3X— 4y = 10 —meeeee (1)
5%+ 7y = 3ememeee 2) 5% + Ty = 3-eeeene(2)
FromEq(1)x 5: 15%—20y = 50 --oceeeeee 3) From Eq(1):3x =10 +4y
' 10+ 4
Eq2)x3:  15x+21y=9 e ) x = “; 24 (3)
o M1 Mi
10+4y .
From Eq(3) - Eq(4) : 4ly =4]-—ev Mi Subtx = 3 into Eq(2)
‘ y=-1—-—- Bl
_ . 10+4y
Substy=-1 into Eq(1) : 3x — 4(-1) = 10-—-- M1 5( ) R i J— M1
3x=6 - y=-1 "Bl
X=2 o B1 Subty =-1 into Eq(3):
L= 104401 M1
3
X =2 -—-n-Bl
Therefore the solution of this pair of simultaneous equations is x =2 and y =-1 . ceeemceemee Al
Ans: x =
y =
17 Complete the following table of values for x and y for the equation 3x — 4y = 10 .
X -2 : 0 _ 4
y -4 -25" 0.5
- (a) Using a scale of 2 cm to 1 unit on both axes , plot the points and draw a straight line through
the pomts. :
Plot all points correctly ~--—m-meceee—- Pl
Join points using straight line —---—--- D1
Label equation and axes ~-----—cwe_ L1
b) From the graph, find '
(1) the value ofywhenx=-1,
(11) the value of x when y=-2.
[Solution]
@) whenx=-1,y=-325 (=X 1]} | Q— Al
()  wheny=-2,x=067 (#0.1) -crr Al
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18 (@) Solve the equation 2x*—9x =0

{Solation]
2%~ 9x =0
= x(2x-9)=0 S M1
= Letx=0 or 2x-9=0
- Al X=4 oo Al
Ans:(a)__x=0or4 - [3]

. (b) The equation 2x> + kx— 15=0has a solution of x=3 .
() Findk .
(11)  Find the other x value.

[Solution]

wéubt. x=3into 2x” + kx—15=0
- =203 Y +k(3) - 15=0 ~—eemeee M1
== k=-1-mme B1
Subt. k=-1into 2x* + kx —15=0
=>2x"—x-15=0
=>2x+5)x—-3)=0 - M1

let2x+5=00rx—3=0
X=-2 orx=3

The other solution of the equationis x =-2  —=w-emnx Al
Ans: (i) k=-1__[2]
(1) x=-2 [2]
19 Solve the equation 4(x-3)(x+1) = 5(x-3)
[Solution]
4(x-3)(x+1) = 5(x-3)
=5 4%~ 8X =12 = 5% — 15 ~-ememmeee M1

=>4x" - 13x+3 =0

=>Ax-1)x-3)=0-omeme M1
letd4x—1=0 or Xx-3=0
= > X = X = 3 “e—
-------- Al ey | |
Ans: x= or3 [4]
CCHY SEC 2 EXPRESS MATHS MID-YEAR EXAM Marking Scheme i Page 90of11
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20 A housewife finds that 5 cans of condensed milk and 3 jars of instant coffee cost $27 while 12 cans of
condensed milk and 5 jars of instant coffee cost $49 40, Assume that the cost of each can of
condensed milk is $x and each jar of instant coffee is 8y, form a pair of simultaneous equations and
hence find the total cost for 7 cans of condensed milk and 2 jars of instant coffee.

[7:
[Solution]
5x+3y =27 (1) M1
12x +5y =494 (2) - M1
from (1)x 5:=>25%+ 15y = 135 —oeeeee . (3)
. e V) |
from (2)x 3:=>36x+ 5y = 1482 ccoeei_ (4)
Eq4)—-(3)= 11x=132
x=12 ---B1
Subst. x = 1.2 into (1) => 5(1 2)+3y=27
3y=21
y=7 B1

‘The total cost of 7 cans of condensed milk and 2 Jars of mnstant coffee
=83(Tx+2y) e M1

= $[7(1.2) + 2(7)]

© =$22.40 (Ans) Al
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21 Answer the whole of this question on a sheet of graph paper.

The followmg 1s a table showing corresponding values of x and y which are related by the equation

=-xX"+2x +3.
X -3 2 -1 0 1 2 3 4 5
y -12 a 3 4 b 0 -5 -12
(a) Calculate the values ofaand b . : [2]
(b) Using a scale of 2 cm to 1 unit on the x-axis and 1 cm to 2 units on the y-axis , draw the graph of
y=-x"+2x+3 for -3<x<5. [4]
(c¢) Use your graph to find
(1) the value of y whenx =1.8, [1]
(1) the values of x wheny = -2, [2]
(1)  the equation of the line of symmetry for y =- x*+ 2x +3 [1]
(iv)  the maximum value of y . . [1]
[Solutionj
(@) whenx=-2,y=-(2)>+2(-2)+3
a=-5 Al
whenx =2,y =-(2)"+2(2)+3
b=3 Al
b) Label axes and graph correctly L1
Plot points correctly P2
Smooth curve ‘ —-—-- D1
(¢ () whenx=18,y=336(x0.1) Al
(11) ‘wheny=-2,x=-1450r3.45 (£0.1) —mme-meerev A2
(i)  the equation of the line of symmetry of y=-x%+2x+3isx =1 .<--eeeeuv Al
(iv)  the maximum value of y is 4 Al
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