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2

Section A (40 marks)
Answer all questions.

1 Simplify each of the following expressions.

() 747
28ab’

ABSWEP m
(b) n 4y
3p 9
AREWEr (2]

2 Expand and simplify 2x(x = §)+ (3x +4)(x - 7).
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3 (@) Simplifyy’ —(y+m)(y-m).

(b) Hence, without using a calculator, write down the value of
1234567007 —123456707x 123456693 .

4 (a) Selvethe inequality 17-3x<5.
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4

5 In the diagram, not drawn to scale, angle B4C=90°, 4B =15 cm, BC =17 cm,
AD=12cmand CD =6 cm.

D 6cm
C
12 cm 17 cm.
]
A 15¢em B
(a) Find the length of 4C.
ARSWEr em  [2]

(b) Determine if triangle ACD is a right-angled triangle.
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5
6  Factorise the following expressions completely.

@ e Epe +lc2,
3 9

(b) 2Zxy-8x+12-3y.

7  Giventhat y= b"

, express & in terms of b and y.
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8  Andy has x sweets and Bill has y sweets.
If Andy gives 3 sweets to Bill, they will have equal number of sweets,

If they divide the total number of sweets equally between themselves, each of them will
receive 20 sweets.

(s) Form and simplify two equations connecting x and y.

Answer 1% equation: ... ..., {13

2% eQUBIION. ... (1]

(b) Solve the simuitaneous linear equations to find the number of sweets each of them
has.

il T TR sT——
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9 The diagram shows the graph of y =10—-3x —x*. The graph cuts the y-axis at the point 4.

¥
i
h k -
Write down
(a) thecoordinates of point 4,
Answer AL .oovonosimson ) e ) (1]
(b) thevalues of hand &,
ANBUER B= oo s (1]
L e o m
() theequation of the line of symmetry,
BRONEE s i Bonlbn B S A G N e PA BN (1]
(d) thecoordinates of the turning point.
Answer (....ccooee.... Y s ) 1]
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8

A map is drawn to a scale of 1 : 250 000.

(=)

(b)

()

If the distance between two towns on the map is 12 cm, find the actual distance, in
metres, between the {wo towns.

A park has an area of 30 cm? on the map. Calculate, in square kilometres, the actusl area
of the park.

Answer ... T — km? (2]

A path is represented by 3.4 cm on the map. Calculate the length of the path, in cm,
when it is represented on another map with a scale of | em @ § km.
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9

11 Three points 4, B, and C are shown below. It is drawn to a scale of 1 cm to 20 m.

A
B c
(a) Construct the perpendicular bisector of BC. [1}
(b) Construct the bisector of angle ABC. 1]

(¢) The two bisectors from (a) and (b) meet at Q.

Complete the statement below:
The po int Q is equidistant from the lines ............ccccoooe. @00 ceceevverevaenenene.
and equudistant from the points ...........cccceevee 7173 [ (1]

(d) A box ashidden at point Q. Find the actual distance of the box from point C. Give your
answer in metres,

ABSWEE ot m [1]
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12 (a)
(b)
13 (a)
(b)
(©)

14 A man stood on top of a cliff, MN, that is 50 m high. He observed two ships, 4 and B,

10

Section B (40 marks)

Answer all the questions in this section on the writing paper provided.

The line 7Tx+3y =17 passes through the point (A, 1). Find the value of A.

The line y =3x-5 is parallel to the line 3y =kx+8. Find the value of £,

L 2P -20r+ 50
Simplify ————————.
plity r’ =25

4 e
Express + — ? as a single fraction in its simplest form.
m=3 2m -5m-3

Given a* - b* =12and a+ b = 4, calculate the velue of ab.

such that the distance M4 110 m and MB = |80 m respectively.

Calculate 4B, the distance between the two ships.

2017 Mhid-Yew LaanvC CHMS Secondars 10 atwmaticn
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15 Inthe figre, triangle 4BC is a right-angled triangle. 4B =(x + 3) cm, BC=(2x + 5) cm
and AC = (4x-3)cm.

A
43 4x-3
B 2x+5 N

(a) Given that the area of the triangle is 60 cm?, form an equation in terms of x and

skow that it can be simplified to 2x* +11x—105=0. 2]
(b) Solve 2x% +11x-105=0. [3]
(¢) Hence, find the perimeter of triangle ABC . (2]

16 (a) Inthe diagram, not drawn to scale, triangle ABC is congruent to triangle X¥Z .
Find the values of 2 and b. [3]

Y
4] cm
24 cm

)

(b) Inthe diagram, not drawn to scale, triangle 4BX is similar to triangle CDX.

3
4 4 B

v
Oy

D

(aiven that AB=3 cm, AX =2 cm and CX=7 c¢m, find
(&) the length of CD, [2]
(i) the ratio of DX : DB. [1]
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17 Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation

y=x'-8x+7.

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

X 0 2 3 4 5 6 y 8
y 7 =5 -3 ) -3 =5 0 7
(2) Find the valuc of p.
(b) Using & scale of 2 cm to represent | unit, draw a horizontal x-axis for 0 Sx < 8§,

(c)

(e)

Using a scale of 1 cm to represent 1 unit, draw a verticel y-axis for =10S y <8,

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

If the point (6.5, k) lics on the curve, use your graph to find the value of A,

Use your graph to find the minimum value of y.

(i) On the same axes, draw and label the line y = 2,

(ii) 1lence, from your graph, write down the solution(s) of X’ ~8x+7 =2
for 0Sx<8§.

2017 Mid-Yeur Paam/CCHMSSeeondary 14 athe magice
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18 At Dom’s Pizza, customers can order pizzas according to size. The pizzas can be customised
with ad ditional toppings, extra cheese or thin crust.
The tabl below shows the cost of different sizes of pizzas together with the respective
additior:l costs.

The costiper pizza is the original price before adding any extra items.

Sizes Mini | Medium | Large X-Large | Jumbo | Dom’s
Papa

No. of slices 6 8 10 12 20 30

Cost perpiza (%) 15.50 18.80 25.90 30.80 45.50 75.90

Additionl topping 1.80 2.30 3.20 5.50 8.50 9.00

cost pex pizza (§)

Extra ebeese cost 1.20 1.50 2.00 2.50 3.25 5.00

per pizz (3)

Thin cx-ust cost per 0.70 1.00 1.50 1.80 2.25 3.00

pizza($)

John wants to order 30 slices of pizzas with additional topping for his party.

Assuming each slice is of the same size, and that John is choosing between buying

5 Mini Papas, 3 Large pizzas or 1 Dom’s pizza, which of the three options is the most
value-for-money?

Justify your answer by showing your working. (3]

— End of Paper -
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14
Answers
RE 102 | 30000 m
1b 3 10b | 187.5 knr
ipny
1 | 5x7-27x-28 10c {1.7¢em
3a | 2 1ic |lines 4B and BC
points 8 and C
3b | 49 11d | Acceptable Range : 166to |70 m
da | x> 4 12a | A=2
4b | S 12b | k=9
5a | 8cm 138 | 2r-9)
F+d
5b | no 13b | _tme?
{m=-1Y1me1)
ba (Qh‘%;]. or lﬁ(h--i%t)‘ or i(!ﬂnr)’ 13¢ Oﬁ'l% ol 78
6b | (y-4)(2x-3) 14 749 m{3s.h
7 a-k‘“-’ 15b x--lﬁl o im$
44y 2
8a x=y+6; x+y=40 15c {40 cm
8b | Andy:23 & Bill:17 16a |a=16and b~ 14
5a | (0,10) 16bi 103 am
b | h=-5& k=2 16bii | 7:9
% | x=-1.5 178 |p=-9
9d [-1% .l:-:-} or {14 1229) 17¢ | Acceptable range : -2.9t0-2.6
_ 17d |Min.y=-9
17eii | Acceptable range : 0.65100.75
ot 7.25 t0 7.35
18 | Must present working with conclusion
Buying | Dom's pizza is most value-for-
money.
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2017 Sec 2 Maths MYE EXAM SOLUTIONS

Section A (40 marks)
Answer all questions.
1 Simplifyeach of the following expressions.

(a) 722
28ab°
74
28ab
_a
4b
Answer a
4h
b)) 5 . 4’ y2
3p 9
i_‘4”3},2
3p 9
n " 9
3p 4n’y’
1.3
p 47’y
_ 3
4pn2y2
Answer 3
4pn2 y2

2 Expand and simplify 2x(x —5)+(3x+4)(x - 7).
2x(x - 5)+(3x+4)(x - 7)
=2x~ —10x +3x> —21x + 4x - 28
=5x° -27x-28

Answer  5x* —27x—28

2017 Mid-Year Foxanmry/CCHMS/Secondary 2/Mathematics/ Selutions
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3 () Simplifyy* -(y+m)(y-m).

y =(y+m)(y-m)
=y =0 -m")
=y2 __yZ +m2
=m2

Answer

(b) Hence, without using a calculator, write down the value of

1234567007 — 123456707 x 123456693 .

123456700° - 123456707 x 123456693

=123456700° - (123456700 + 7) (123456700 - 7)

=7?
=49
Answer
4 (a) Solvethe incquality 17 ~3x<5.
17 -3x <35
-3x<5-17
—3x<=12
x>4
Answer

(b) Hence, write down the smallest integer value of x that satisfy the inequality.

2017 Mid-Yen FxamCCHM S Secondary 1/ Mathwamicon’ Sodutions

Answer

49

x>4

D

(2]

i

{2

t
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5 In the d iagram not drawn to scale, angle B4C =90°, 4B=15 ¢cm, BC =17 ¢cm, AD =12 cm and

CD=6 un.
D 6cm
C
12 cm 17 cm
1
A 15 cm B
(a) Find the length of AC.
By Pvythagoras’ Theorem,
BC* = AB* + AC?
AC?* = BC? — ABR?
AC = ,/17’ —15
= ,/289 - 225
=64 (since AC > 0)
=8cm
Answer 8 em 2]

(b) Determine if triangle ACD is a right-angled triangle.

AC* +CD* =8* +6°
=64 + 36
=100

AD* =12°
=144

Amswer - Since AD? # AC? + CD? | therefore by the converse of

2
Pythagoras’ Theorem, A ACD is a NOT right-angled triangle. 2]

2017 Mid-Year EExarn/CCHMS/Secondary 2/Mathematics/ Solutions




BP-64

6  Factorise the following expressions completely.
() ; 8 1

160° +=bec+—c¢’,
3779

]61‘724:--8-:?)c+-}-r:2
39
] 1Y
- (s8)' +2(4){ 2e )+ (1¢)
l 1
![4b+36J —*—[BE]

Y ¥ F ] , (1]
Answer 4b+-3—c or 16 b+EC or ;(!2b+c)

(h) 2xy-8+12-3y.

2xy-8x+12-3y
=2x(y-4)+3(4-y)
=2x(y-4)-3(r-9)
=(y-4)(2x-3)

Answer (y—4)(2x—3) 2]

,express a interms of b and y.

= Given that y = 5

4a-7

b-a

y(b-a)mda-7

by-ay=da-7
by+T=da+ay
by +7=a(4 +y)
by+7 .

44y

o £

44y

y-

a

Answer by + 7 12}
4+ y

2017 Mid-Year PxemvCCHMS/ Secomstary 1M ahenstics’ Sohson



8 Andy ha x sweets and Bill has y sweets.
If Andy gives 3 sweets to Bill, they will have equal number of sweets.

If they divide the total number of sweets equally between themselves, each of them will
receive ) sweets.

(a) Fom and simplify twe equations connecting x and y.

x=3=y+3 0.5(x+y)=20
x=y+6 22X =20
x+y=40
Answer I* equation: xX=y +6 M
2" equation: x+y=40 (1]
(b) Selve the simultaneous linear equations to find the number of sweets each of them
= eyt 6t
x+y=40--—-(2)
Sub (1) into (2)
y+6+y=40
2y =34
y=17

When y=17,x=17+6
x=23

Andy has 23 sweets
Bill has 17 sweets.

Answer Andy has 23 g
sweets

Bil 2
# {has H sweets 2l

2017 Mid-Year Exam/CCHMS/Secondary 2/Mathematics/ Solutions
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Write down
() the coordinates of point 4,

Atpoint A,x=0

y =10-3(0)-(0)’
=10

The diagram shows the graph of y =10-3x~x’, The graph cuts the y-axis at the point A.

Hence 4 (0, 1 O)

OR From egn, y =10-3x-x?,
y - intercept = 10

{b) the valuesof #and &,
Wheny =0,
10-3x-x* =0
x*+3x-10=0
(x+5Xx-2)=0
x==5 or
h=-5

x=2

k=2

(¢) the equation of the line of symmetry,
-5+2
X=
2
-3
x=—
2
|
x=—=1.5or-1=

2

Answer X == 1.5

Arswer

2017 Mid-Yonr Dram?CCHMS Secondary Livinthomitics’ Selutiom

Answer

4(0,10) "

Answer h=-5 11

k=2 (13

(d) the coordinates of the turning point,

Turning point occurs at the line of
symmetry.

When x = =15,
y=10=3(~15)=(~15)
y=10+45-225

y=12.25% or 12

(-z- .tz;} or (-1.5,12.29)

2

I
= ) e "— s '}
[ 12 A 4) or (=1.5 12.25) |1}
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10 A map i drawn to a scale of 1 : 250 000.

(a) If the distance between two towns on the map is 12 cm, find the actual distance, in
mietres, between the two towns.

Linear Scale =1 rep 250 000
=1cm rep 250 000 cm

=lemrep 2500 m
=lcmrep 2.5 km

Actual distance =12 x 250 000 cm
= 3000 000 cm
=30000m

Answer 30 000 m 2]

(b) A park has an area of 30 cm? on the map. Calculate, in square kilometres, the
actual area of the park.

Area scale =(1 cm)2 rep (2.5 km)2
=1cm’ rep 6.25 km®
Actual area
=30x 6.25 km®
=187.5 kon*
Answer 187.5 an? 2

(¢) A path is represented by 3.4 cm on the map. Calculate the length of the path, in
crn,

when it is represented on another map with a scale of 1 cm : 5 km.

Actual length =3.4x 2.5

=38.5km
8.5
[_ength on new map = —
=1.7cm
Answer 1.7 e (2]
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11  Three points A, B, and C are shown below. It is drawn to a scale of 1 cm to 20 m.

A

Mu g L?: a.ll 4 MC.! thown
Label : b, (a), )

(a) Construct the perpendicular bisector of BC.

Lobel : X, (b)) ® B/

(b) Construct the bisector of angle ABC.

(¢) The two bisectors from (a) and (b) mect st ().

Complete the statement below:

The peint Q is equidistant from the lines AB &nd BC (due to angle bisector)

and equidistant from the points é and g (due to perpendicular biscctor) i

(d) A box is hidden at point @. Find the actusl distance of the box from point (. Give your
answer in metres.

Actug! distance s 8 4 x 20
=168 m

Ancwer 165 o zm (1}

2017 Mid-Year ExanvCCHMS/Secondary 2 himibomatics’ Soluiions



Section B (40 marks)

Auswer all the questions in this section on the writing paper provided.

12 (@) Theline 7x+3y =17 passes through the point (4, 1). Find the value of .

When y=1, x=h

Th+3(1)=17
Th=17 -3
Th=14
h=2

(b) Theline y =3x—5 is parallel to the line 3y =/x+8. Find the value of k.

When 2 lines are parallel, their gradient are equal.

3y=kx+8 OR 3y=9-I5
k8

=—X+= =3x-5
Y 3773 y=2

By comparing the gradient,
k_ 3

]
k=9

2017 Mid-Year E-xam /CCHMS/Secondary 2/Mathematics/ Solutions
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2r? =20r+ 50

1 Simplif
3 (=) Simplify T

3]

2rt =20r+ 50
r? =25

2(r* —=10r + 25)
= r2 _52
A ~5)?

(r+5)r-5)

_2(r=5) o 2r—10
r+5 r+5

L3
m=-3 2m'-5m-3

13 (b) Express es & single fraction in its simplest form. (3]

4 3
+
m-3 2m?*-5m-3

— 4 -+ 3
m=3 2m+D(m_3)

_ 42m+1)+3
(m=3)2m+1)

_ 8m+7
(m-3)2m+1)
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13 () Given @*—b*>=12and a+b =4, calculate the value of ab . (3]
a+b=4 a-b=12
(a+b) =4 (a+b)(a-b)=12
& +2ab+b* =16 ———(1) 4(a-b)=12
(a-b)=3
(a—b)' =9

a’-2ab+b*=9---(2)

()-(): Alternate Mtd :
2ab-—(—-2ab)=l6~—9 a+b=4___(1)
4ab=17
7 a—b=3———(2)
abzz
. (1)-(2):
ab=1— 2b___1
4
_1
2
a:4—_1..
2
a=3—
P L |
2 2
3
ab=1-= orl.75
4
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14 A man stood on top of a cliff, M¥, that is 50 m high. He observed two ships, 4 and B,
such that the distance M4 = 110 m and MB = 180 m respectively.

Y A B
Calculate 48, the distance between the two ships. : (3]

By Pythagoras’ Theorem,

Distance between the two ships , AB
= BN - AN

= V1807 - 507 - /1107 - 50?

= /29 900 - /9 600

=74.936...
= 74.9 m(3sf)

Always use RAW VALUE in working.
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15 In the figure, triangle ABC is a right-angled triangle. 4B = (x +3) cm, BC =(2x + 5) cm

and AC =(4x—-3)cm.

(@)

(b)
©)

()

(b)

©

A
<1 4x -3
B 2x+5 -

G iven that the area of the triangle is 60 cm?, form an equation in terms of x and
show that it can be simplified to 2x* +11x-105=0.
Solve 2x* +11x~105=0.

Hence, find the perimeter of triangle ABC.

Since area of triangle ABC = 60 cm?,
%(x +3)(2x +5) =60

(x + 3)(2x + 5) =120

2x" +5x+6x+15=120

2x? +11x+15-120=0
2x* +11x-105=0 [Shown]

2x' +11x-105=0
(2x+21)(x-5)=0 2x 21| 2lIx
21 x ~-5/-10x

2x? —105|+11x

X= —10-1- or x=35
2
. . | B : .
¥#(Cannot reject x= -105 in this part, as question only say selve the equation.)

Since length cannot be negative, x=5.

Perimeter of A4ABC

(5+3)+[4(5)-3]+[2(5)+5]

40 cm

]
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16 (a) Inthe diagram, not drawn to scale, triangle ABC is congruent to triangle XYZ . (3]
Find the values of g and 5.
A Y
4lcm
24 cm
B 26 cm (2b-4yem X
LXYZ = £LABC (corr. angles are equal)
2a =32
a=16

a should mot have units.

XZ = AC (corr.sides are equal)
2b-4=24
2b=28
b=14
b should not have units.

(b) In the diagram, not drawn to scale, triangle 48X is similar to triangle COX.

A 3 B
2
X
7
D > C
Giventhat AB=3cem, AX=2cmand CX = 7 cm, find
(i) thelengthof CD, (2}
% = % (Ratio of corr. sides are equsl)
2CD =748
2CD=7(3)
2CD=21
st
2
CD= lﬂicm
2
(i) the ratio of DX : D8, i}
DX . DB=7:9
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