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SECTYON A (60 MARKS)
ANSWER ALL QUESTIONS ON THE QUESTION PAPER.

I Given that 2x+§228.
(a) Solve the inequality.
Answer (@ ............ ....................[2]
{b) Hence state the smallest value of x if x is a prime number.
. Answer (D) x= .. ..o (1]
2 (a) Factorise completely 2m* —72m.
Answer (@) ... ..o (2]
P | 1
{(b) Simplify ~ala—2)-31-—g|.
5 7
ANSWEF (B) cssams w3w 5585 somaninns 558 5 s somiisis 2]
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3 Solve the equation .
x—2 2x+1
Answer x= ..oooiiiiiiiiin e 3]
4 Given that m is inversely proportional to the square of n. It is known that m = 8 for a

particular value of n. When n is increased by 200%, find

(a) the value of m,

Answer (@m= .. ....................[2]

(b) the percentage change in the value of m.

Answer (b)) ...ceiviierieniieianieannne % [2)
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5 In the diagram, XBY and X4Z are straight lines, A5 is parallel 0 ZY, £ZXZY =110°,

LXBZ = 125° and AABX=2—85 LXBZ.

Stating the reasons, calculate,

(a) ZABY,

Answer (@) ZABY=.. .. ... ... °[2}
b) <ZAXB.

Answer (b) ZAXB =.........ceeueennnn2® |2]
(c) State 2 triangles that are similar.

Answer (¢} .............. and............. ..M
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Polygons WXYZ and EFGH are similar. Given that XW =3 cm, EF = 6 cm,

EH =8.6 cm, ZFEH =65° and LXYZ= 120°.

6 cm

\\
3 cn o Y
120 8.6 cm
/\p \
W Z \\/>/
H
Find
{a) the value of p and g,
Answer (@) p=.................
q= ST SRS TS GF
{b) the scale factor of enlargement,
Answer (b) ... ............
© Wz
Answer (c) WZ=.......... ...

A
Q

21
UL Y

veeon..cm 2]
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(3) John drove at a speed of (4v? +3v) km/h for 2 hours from Town A to Town B.
Then he contipued his journey to Town C at a speed of (vz +12v - 3) km/h for

3 hours. Find, an expression m terms of v, the total distance of John’s journey.

Simplify your answer.

Answer (@) . .. ... ... kmi[2}

(b) Ifv=5, find the total distance John (raveiled.

Answer ). .. ..o i B[]

(a) Giventhat x— y=4 and x* — y* =28, find the value of (x+y) .

2016 Mid Year Exam/ Mathematics/ Secondary 2 Express " Dunman Secondary School



g

_xx3f 39
(b) Simplify X +4x+3  x+l

AR5wer (). ... o s snssesmmvessms vy vses 193

The diagram shows the graph of y=x, y=%x and x =4.

A
1
=—X
> X
o
(a) Find the coordinates of 4 and B.
Answer (@) A ... cicoieiiie e 1]
Bi. amens 555 K mraman g S0H B8 B8 3RS 5 {1]
(b) Find the area of A40B.
Answer (b) Area of AAOB=.._.........units* [2]
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7 - EXpress x i terms of @, kand p.

Given that a =

(a)

10

=2.

Hence find the values of x ifa=3, k=] and p

(®)

Answer (b) x -

State the 2 figures which are congruent,

11

3

r-,—; &

o5 duduls
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12 AABC is congruent to APQOR.

R
N
y \D
|27
6.6 cm
\
6 cm \\\
\\\\
\
\
Z \ el
/
0
Find the value of
(a) x,
Answer (@) x= .................cm [1]
by »
Answer () y=................. °{
(c) =

)
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13 (a) Factorisc fuily 10x’ —Sxy-4px+2py.

HANSWEF (O] srncninnssn s s bt bmminn o Smrvengre §2]

2
(b) Hence simplify B = Sy

10x* - Sxy—4px+2py

Answer (B)ic.icececaonicsvaecinnnnannnn.n. 121
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14 Each pattern in the sequence below consists of anumber of X.
X X X X
X X X X X X X
X X X X X X X X X
X X X X X X X X X X
Pattern number 1 2 3 4
(a8) Draw Pattern nwnber 5 in the space provided below.
Answer (a) {1]
{(b) Write down an expression, in terms of », for the number of X in
Pattern mumber 7.
Answer (b) Patternnumbern=_.._____ ... ._......cccoceen..... (1]

(c) Explain if it is possible for a pattern to have 322 X.

Show your working clearly.

ANSWer (€)oo e e e
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15 The distribution of swff in the four departments of 2 company is represented in the
pie chart shown below. There are 15 staff in the Research department.

Research
Engineering department

departmert

Finance
department

(a) Calculate the value of x.

Answer (a}x=°,‘....__.‘............_.‘° [1]

(b) Express the number of staff in the Finance department as a fraction of the total

number of staff'in the company.

Answer (b) ... [1]

(c) Find the total number of staff in the company.

Answer (c) ... .. ... staff [1]
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Using the grid below, draw a scale diagram of the figure shown below with

16

{1

3

a scale factor —.

2

Answer
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—- End of Secfion A ——
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SECTION B (40 MARKS)
ANSWER ALL THE QUESTIONS ON THE WRITING PAPER PROVIDED.

17 (a) Factorise 45 +136+3. 1]

(b) Hence find two factors of 41 303. [2)

18 A scale of 2 cm to 1500 m is used for Map 4.

(a) Find the scale of Map A4 in the form of 1 : r, where r is an mteger. 2]

(b) Theperimeter of a school is 1.125 km. Determine the map perimeter of the school

on Map 4. 2]

(c) A shopping mall occupies an area of 4 cm? on the Map A. Determine the map area
pping p p p

of the shopping mall drawn on 2 Map B with a scale of 1 cm 10 0.3 km. (4}

19 POR is a triangle and STUV is a quadrilatera).

R T
30° S 100°
129°
o\
o Fe & 30 d
2c " L’{ € (\
P v U

(a) Using the information shown in the diagrams,

write down two equations in terms of ¢ and 4. 2]

(b) Solve these equations to find the value of ¢ and 4. 3]
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20 (a) (i) Express 2p=1 _ ,5ﬂ3p as a fraction in its simplest form. (3]
p’-2p p*-3p+2
— - 5p?
(i1} Hence solve 22;) L 25 2 = > . ; (21
p'=2p p -3p+2 p(p —3p+2)
®) Given that =32 .3 find the value of 2% . 4]
x-y 4 3y

21

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

. 1
The variables x and y are connected by the equation X—E y =-3. Some values of x

and the corresponding vatues of y are given in the table.

(a) Find the value of p. (1]

(b) Using a scale of 4 cm to 1 unit, draw a horizontal x-axis for —3<x<1 .

Using a scale of 2 cm to 1 unit, draw a vertical y-axis for —1< y<8.

1
On your axes, draw the graph of x - Ey =-3. 31

(c) Using the graph, find

(i)  the value of x when y=2.6, (1]
(if) the coordinates of the x-intercept. - f1]
(d) Find the gradient of graph. 1]

[Question 22 is printed on the next page]
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22 The Outdoor Table shown below is made of cypress wood. Cypress is a beautiful
solid wood that can be stained in different colors. it has a fine grain character that

shows off the beauty of wood while retaining a smooth texture.

The table shows the mass, m (grams), of cypress wood and its corresponding volume,

v (cm??).

Mass (7 grams) 51 102 153

Volume (v o) 100 200 300
(a) Determine, with working, whether m and v are in direct proportion. [2]
(b) Find the equation connecting 7 and v. n

The price list of the cypress wood planks is given by the table below.

Length of wood planks
180 cm 240 cm

Cross-sectional area | 2.5 cm x 10 cm $5.40 $6.52
of wood planks 25cm %20 cm $8.80 $11.06

The Outdoor Table is made up of eight (2.5 cm x 10 cm x 18® cm) cypress wood
planks and four (2.5 cm x 20 cm x 240 cm) cypress wood planks.

(¢) Determine the total volume, in cm?, of cypress wood used for the Outdoor

Table. 21

(d) 1f oak wood cost $1.75 per 1600 cm?, determine which type of wood is cheaper
for making the Outdoor Table? (3)

-— End of Section B -—
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Section A [60 marks]
1
@ zx > 28
3
x=>12
(o) 13
2 |@ 2m(m* - 36)
2m(m+6)(m—6)
b
®) la2—2a~3+~3—a
S 5
la2 +La-3
S 35
3 — e —
3(2x + 1)= 7(x— 2) or 32x + 1) i 2):0
(2x +1)x+2)
6x+3=7x-14
x=17
4
@ g b
n
8
e m=— .
9
(b) Alt. method
_8
2 %100% l_(iz)_iz
2 2_”ic._”_x]00%
=—-88—% s
9 n’
=—88§%
9
5
@ ZABX =-28;5(125)=40°
£ABY =180°—40° = 140° (adj. s on a str. line)
() ZBAX =110° (corresp. £s, AB /I ZY)
£AXB =180°—-110°—40° =30° (Zsum of AAXB)
(c) AABX and AZYX
6 (a) p=4LW=/LE=65°
. qg=4G=/LY=120°
®  |FF 6,
wx 3
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5x-2p

©  [#z_1
EH 2
WZ=43cm |
7 (a) 8V +6v+ 3V +36v—9 |
=11V +42v-9
(b) L1(5)° +42(5) - 9 =476 km ]
8 @ (et y)x-y)=
(x+y)=7 _
()c-ky)2 =49
() (c+3)  x+1
(x+3Xx+l) 3(x+3) ]
=L
3 V
9 (a) A(4,2)
B(4,4)
(b) Area of AAOB Alt._ method
1 1 AB =2
- L fa)-Liaya :
2 2 Area= —(2)(4) = 4 units?
=4 units* - 2
10 | alp - x*) =3k
(a + 3k)x2 =ap
x=1+ |-
a+3k
(®) ( GY2)
ER{OrED!
x =]
11 Figure A and D
12 (a) x=6cm
(®) y=27°
(0 | z="180° - 27° _ 68°
_ z=285
‘ 13 (@ 5x(2x— y)—2p(2x— y)
=(2x—yx5x—2p)
®) 3x(2x - »)
(2x - yXSx - 2p)
3x
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14 (a) X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
(b) Pattern number » = ° .
() J 327 = 17.9 1s not a square number.
Not possible to have a pattern with 322 squares.
15 (a) x=360°—96° — 54° —90° =120°
G |54 _3
360 20
© Total number of staff = 360x£ = 60
16 TS
Section B [40 marks]
17 @ - | (4b+1)b+3)
b) 41303
=4b" +13b+3
By observation, & = 100
The 2 factors are 401 & 103.
18 (@) Alt. method
2 cm : 150000 cm lcm:750m
=1:75000 =1:75000
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(b)

Map perimeter = 1.125x %

=]1.5cm

(©

Area scale of Map 4 =1 cm?*: 0.5625 km?
Actual area of shopping mall = 4 (0.5625) = 2.25 lam?

Area scale of Map B =1 cm : 0.09 lam?
Map area of shopping mall on Map B
=2.25/0.09 =25 cm?

(a)

2c+d +80 =180 or 2c+d=100--(1)
3c+d +100+129=360 or 3c+d =131—-(2)

(®)

Eq (2) — Eq (1) : or Substitution method (show the substituted equation
c=31
d=38

20

(a)(1)

(2p-1p-1)- p(5-3p)
plp-1Yp-2)
_2p*-2p-p+1-5p+3p*

plp-1)p-2)

_ 5p*—8p+1

plp-1Xp-2)
Alt. method v.

@p-1Xp-1)  p(5-3p)

- common denominator
plo-1Yp-2) plo-1fp-2)
2p2—2p—p+1_ S5p-3p°

plo-1p-2) plp-1Xp-2)

expansion

(a)(i)

5p*-8p+1 5p’

plo-1Xp-2) plp-1Yp-2)
5p* -8p+1=>5p?
~8p+1=0

1

PA=§ :

(®)

H2x-3y)=3(x - y)
8x—-12y =3x-3y
5x=9y

5 .5

3y

21

(@

p=1
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®) i & «xfo %51 'x(m( %‘\Il“‘.uvﬂ' 13"1(-1{

k2R 2ERR] jdxis u»(um-«\cg 22|

‘.-..-.._-_b —

= ! |
i () wmtnt 1 ;
i ':
S R o e I ,1.:::5125: R y L
Memnzicn ’- fo_-g U H
Yrad =2 Zeis
(©)() x=-1.7
(c)(ii) Co-ordinate of x-intercept = (-3, 0)
(d) Gradient =2
@ m_S51_102 153 _ .
y 100 200 300
Since = is a constant, m and v-are in direct proportion. -
S .
®) m=051v or m=§-v or v=1£m or v—mm
100 51 51
(c) Total volume = 8 (2.5)(10)(180) + 4 (2.5)(20)(240)
= 84000 cm®
1G] Total cost = 8 ($5.40) + 4 ($11.06) = $87.44

Price of cypress per 1000 cm® = $87.44 /84 = $1.04 (3s.f) .
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Alt. method
Total cost of oak wood = $1.75 x 84 = §$147

Cypress wood is cheaper for making the Outdoor Table.
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