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Mathematical Formulae

Compound interest

Total amounr: {,. #)

Mensuration

Curve surface area ofa cone=nrl

Surface area ofa sphere = 4ni

Mathematics Paper 1

n

Area of trian gle ABC : ! ab sin C
2

Arc length = r0,where 0 is in radians

Sector area = 1y'O. *r.." d is in radians
2

Volume of a sphere = nf

abc

-=
sinr4 sin8 sinC

a2=b2+C-ZbccosA

Volume of a cone = lnlh
3

Zt.
ZJ

4

3

Trigonometry

Statistics

Mean:

(Ln\'-tE7lf*'
f

1

111

Standard deviation:



Greendale Secondary:school ' !;,: 3 Secondary 2 Express

BP.11?

1

For Examiner's
Use Only

tll

1

End ofYear Examination 2018 "a";

Answer all questions.

(a) Solve the inequality 3-2x <13 .

Ans (a)

(b) Hence, write down the smallest possible integer of x

Mathematics

tll

2 One of the solutions of x2 +lu-28 = 0 is x = 4.
Find
(a) the value of k,

(b) the other solution of the equation,

Ans (a) : /r : .............
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3 The diagram below shows a regular hexagon and a square.

Calculate the angle, .ro, between the regular hexagon and the square.

Ans

Mathematics Pal

" l2l

4 The graph of y=16-x3 is drawn.

(a) State whether the graph has a maximum point or a minimum point.

Ans (a)

(b) It is given that (-3,p) lies on the graph. Find the value ofp.

.point [1]
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5 The following is a number sequence:

5;7,9,11, 13,...

(a) Write down an expression, in terms of n, for the nthterm.

Ans (a): ttl

(b) Explain why 2892 cannot be a term in this number sequence.

Answer:
tll
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6 (a) Express 392 as a product of its prirne factors, giving your answer in
index notation.

Ans (a)

(b) Find the smallest positive integer & such that392k is a perfect cube.

Ans(b): k=.

(c) Find the HCF of 294 and392.

.. tll

.tll

114
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7 Given thatg = l*j, express fr in terms of g.

Ans t3l

8 Solve the following simultaneous equations.

Zx=9-y
3x-ZY =)4,

t3l

9 (a) Simplify x'-1x-11'+(x-2)2 -(*-3)'

Ans (a) :

(b) Hence, find the value of 20202 -2}l-9z +20182 -20n2 .

115
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10 A basket contains 6 oranges and I I apples.

(a) If a fruit is drawn at random from the basket,.find the probability that it is
(i) an apple,

Ans (a)(i) : .t1l

(ii) either an orange or an apple.

Ans (a)(ii) : ...... ......... tU

(b) If n pears are added to the basket, the probability that the fruit drawn is an
.3

oranse is -. Find the value of n." 11

Ans(b): n = 12)

11 The diagram below, which is not drawn to scale, shows PQ is parallel to ^S7. It
is given $at PQ: 18 cm, S7: 1l cm, TQ:.x cm and RZ = (x+2 ) cm.

O

x*2

R

(a) State a triangle that is similar to ASRZ

Ans (a) : A . I1l

(b) Hence, find the value of x.

7

x
Ts

11

116

Ans (b) i x= .. l2l
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12 Factorise each of the following expressions completely.
(a) 6x2 -9x-42

Mathematics

(b) pq-4p-12+3q

13 Simplify

(a)
2a2 l4a
5bc l5c

Ans (a) : ... .. . l2l

(b)
36 p'-49q'

2p-l4q 3

117

Ans (b) : t3I
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14 A rectangular land is 540 m long and 300 m wide.
(a) Draw a plan of the land using a scale of l:I0 000.

(b) (i) Using your scale drawing, find the actual distance of the diagonal,
correct to the nearest metre.

Ans (b)(i) : ... ........tu

(ii) By calculating the actual distance of the diagonal, find the percentage

eror of your answer in (b)(i).

tzl

118

Ans (bXii) 12)
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15 The triangle PpR below has sides PR:37 cm, PQ: 35 cm and QR = [2 cm.

o
35

t2

P

37 R

(a) Show thatPQRis aright-angled triangle.

Answer:

8 1

For Examfuer's
Use Only

(b) Find sin ZQPR.

(c) Calculate IPRQ.

lzl

119
t
I
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16 A solid sphere has a volume of 288 am3.
(a) Show that the radius, r. is 6 m.

Answer:

Mathematics

tll

(b) Find the surface area of the sphere.

(c) The solid sphere is cut into two equal hemispheres and painted. If a tin of
paint can cover 80 m2, find the minimum number of tins ofpaint needed

to paint one hemisphere.

120

Ans (c) : 12)
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17 Solve the following equations.
(a) 5(x-3) =1-(8-x)

(b) v 5

Mathematics

20v

(c) 2pz +l8p=g

Ans (a) i x= .,,,

Ans(b): y=........

Ans (c) | p: .

l2l

12)

121

End ofPaper
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READ THESE INSTRUGTIONS FIRST

Write your index number and name on all the work you hand in
Write in dark or blue pen.
You may use a soft pencilfor any diagrams or graphs.
Do not use staples, paper clips, glue or conection fluid.

Start each question on a new page.

Answer all questions.

lf working is needed for any question it must be shown with the answer.
Omission of essential working may result in loss of marks.
You are expected to use a scientific calculator to evaluate explicit numerical expressions.
lf 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 n, use either your calculator value or 3.142, unless the question requires the answer in

terms of n.

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 question.
The total number of marks for this paper is 75.

101

Additional Materials : 05 Writing Paper
01 Graph Paper

Candidates answer on the writing paper.
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Compound Interest

Mensuration

Trigonometry

Statistics

Mathematics Paper 2

Mathematical Formulae

Total amount = ,(
)

1

r+-
100

Curved surface area ofa cone= trl
Surface area ofa sphere = 4fir2

I
Volume of a cone : lnrzh

3

Volume of a sphere = nr'

Area of trian gle ABC = labsrnC
2

Arc length : r0 ,where d is in radians

Sector area = ! r'0 .where d is in radians
2

4
;
J

ab c

sin,4 sinB sin C

a2 =bz +cz -2bccosA

Mean = z.fx
>,f

102

Standard deviation: 

'ffi
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Answer all questions and start each question on a new page.

1 In the diagram,XPYZ, PQRand QW are straight lines.

Stating your reasons clearly, find the value of a. t3l

R

o ao

X
P

2 A ladder, AB,ll m long, is placed against a wall. The angle between the ladder and the
floor is 55" .

1m

W

(a) FindWB. l2l

(b) llhe ladder slides down the wall by 1.5 m to a new position,YIr Find the new
angle between the ladder and the floor. t3l

550

W

A

rsmJ

X

YB

550

.,i

103
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(a) F is directly proportionalto f.lt is given that F=36 for a particular value

of r. Find the value of f'when this value of r is doubled. 12)

(b) The Helix Bridge, with a length of 280 m, is a pedestrian bridge linking Marina
Centre with Marina South. A model of the Helix Bridge is made using a scale

of I cmto20m.

(D Express the scale in the form of I : n. tl]
(ii) Find the length of the model bridge in centimetres. tll
(iii) The model of the Helix Bridge has a surface area of 14 cm2 for the

walking path. Calculate the actual surface area of the walking path in
square metres. l2l

4 (a) Expand and simplifo (2x-1)(3x- 4)+3(l-2xz) .

(b) Express as a single fraction in its simplest form, 1-

(c) Simplify
y2 +2y-3 .

2y -10

2f-s
f +3h

Lzl

12)

t3l
(y -r)'
y-5

s (a) A chef spenO, 1|nourc in the kitchen.

The ratio of the times she spends preparing ingredients, cooking and decorating
her dishes is 7 :2 : 5.

Calculate

(i) the time, in minutes, she spends cooking, l2l
(ii) the percentage of time she spends decorating her dishes. t2)

O) ln20l4, the restaurant had 22 500 customers.

(i) In 2015, the restaurant had 10% less customers than in2014. Calculate
the number of customers the restaurant had in 2015. t21

(ii) In20l4, the number of customers was 20% more than in 2013. Calculate
the number of customers the restaurant had in 2013. lZ)

104

Mathematics Paper 2
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Jessica cycles from her house to school at a speed of r km/tr. The distance between

her house and her school is 6 km.

(a) Write down an expression in terms of x for the time, in hours, that Jessica takes

to cycle from her house to her school. tl]
On her return journey, Jessica's speed increases by 2kcn/h as compared to her journey

from her house to her school.

(b) Write down an expression in terms of x for the time, in hours, that Jessica takes

to cycle from her school back to her house. tl]

(c) Given that the total time taken for both journeys is tl hours, form an equation
4

in terms of x and show that it reduces to 7xz -34x-48 = 0. t3l

(d)

(e)

Solve 7x2 -34x-48 = 0.

Calculate the time taken, in hours, for Jessica to cycle from her house to school.

ltl

I2l

105
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22 mobile phones batteries for Brand A and 20 mobile phone batteries for Brand B were
tested for their battery life in between charges. The battery life, in hours, for both brands
are shown in the stem-andJeaf diagram below.

BBrandABrand
8875

987100
221

3 ztt 1l 1 0

0

I
2
J

4
5

7
47789
55579
246789
233

(a)

(b)

(c)

(d)

(e)

(0

0

Key: ll2 means 21 hours Key: 215 means 25 hours

Find the modal battery life for Brand A tll
Find the median battery life for Brand A. tll

Find the mean battery life for Brand B. I2l

Suggest a brand to buy and explain your answer. t?l

Calculate the percentage of mobile phones which have a battery life of less than
l0 hours. 121

A mobile phone is chosen from Brand B. Find the probability that the phone has
a battery life of more than 40 hours. tll

I (a) (i) Factorise 49-k'. tll
(ii) Solve 49-&2 :0 . tU

(iii) Given that ft m is the length of a table, explain why one of the solutions
in part (ii) should be rejected. tU

(b) It is given that vz =u2 +2as.

(i) Findvwhenar=15.5,a=-Zands=10. l2l
(iD Express u in terms of v, a and s. IZI

3 Zk+t(c) Express ,r*-ffi, as a single fraction in its simplest form. t3I

106
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Answer the rvhole of this question on a sheet of graph paper.

The table below is for the equation y =2+3x- xz .

(a) Calculate the values of p and q. tll

(b) Using a scale of 2 cm to represent 1 unit on the .r-axis and I cm to represent I
unit on they-axis, plot the points given in the table and join them with a smooth
curve. t3I

2
2

9

(c) Using your graph from (b), write down

(D the value(s) of .x when ! = -1.
(ii) the equation of the line of symmetry.

(d) (D On the same graph, draw the line y = x*2 .

(ii) Hence, use the graph to find the solutions to
2+3x-x2 = x*2.

t1l

tt l

t2)

the equation

t2)

x -2 -l 0 1 2 3 4

v -8 p 2 4 4 q -2

..;

l

tl
'',

il
107
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10 The diagram below shows a candle that has a base of a cylinder with a cone on top.

Both the cylinder and the cone have a radius of 4 cm. The height of the cylinder is 7 cm

and the slant height of the cone is 5 cm.

(a) Find the height of the cone.

Find the volume of the candle.(b)

Three different candles with the same measurements as the candle above are made using
one of these materials - paraffin wax, stearin or beeswax. The total burn time, which is
the time taken for the candles to completely bum, differs for these three materials.

(c) (i) Which material would you choose to make your candle? Explain your
answer. tll

(iD After burning for seven hours, the remaining wax is rnelted to fomt a
cube. Using the material chosen in (c)(i), find the length of the cube.

t3l

I

5

7

Lzl

t3l

L--
4

----t---

-Paraffin Wax Stearin
Burn time 16 hours 18.5 hours 30 hours

End ofPaper

108
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7 s(h-2) =7h-l
Sh-2e =7h-l
gh-7 h =29 -1
h(s -7) =2s -l
h =29 -1g-7

M1
M1
AI

8 2x+ y =9
4x+2y = 18...(1)

3x-2y =24...(2)
(l) + (2),

7x=42
x=6
! =-3

MI

hr

3f --,r
9(a) x'-(x'-2x+1)+x2 -4x+4

=2x-l-4x+4+6x-
=4x-6

or gs$
#

(x- x-

) atl
^\$l

$."
MI
M1

A1

(b)

10(aXi) ll
t7

l

BI

(ii) 1 BI
(b) 63

17 +n 11

5l +3n = 66

3n =75
n=5

MI

AI

130
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11(a) LPRQ BI
(b) x+2 _ll

2x+2 l8
18(.r+2) =ll(Zx+2)
18x+36 =22x+22
4x =14
x=3.5

MI

AI

12(a) 3(2x2 -3x-14)
=3(2x-7)(x+2)

M1
AI

(b) p(q - 4) +3(q - a)

= (tt _ g@ +3)
MI
AI

fi !
I3(a) 2a2 15c 3a

Sbc l4a 7b

_...--_t

hllconect
simolification

ffi:xt,
tmolification
drr"n*rl

(b) 36 {t
v
8t2p -l

36
o$\"1

\ -t ^{1 ^i$l
01'{

ux$&oiise
^{l\r-$ -4tq'
correcty),
Ml (correct
cancellation)
Al(for either
6(p +7q)or
6p +42q)

(Ca;15*z .,oV--
ra(a)

3cm

5.4 cm

B1(conect
length)
B I (correct

width)

(b) 6.2 +O.lcm ) 6201 630 / 610 m

Actual distance = 620 m BI

131
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(c)

+ 72'

, by Pythagoras' Theorem, POR

M1

AI

l

9

L-*

B1

B1

(b) 12

37

B1

(c)
tan IPRO =T

12

ZPRQ =71.0754 =71.1"

MI

AI

132

q

=.1681600

= 617.7378

Percentage error

_620-617.7378 xfio%
617.7378

=0.36621

=0.366Yo

OR

_630-6t7.7379 xfioo/o
617.7378

= 1.98502

=l.99Yo

OR

a$s1
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16(a) 4^!zr'=288n
3

r3 =216
r = 6(shown)

BI

(b) Surface area

= 4nr2

= 4n(6)2

= 452.389

= 452m2

MI

AI

(c) Total surface area

=3r(6)2

=339.292

=339m?

Minimum number of tins of

I

P
!rt

__-*\\ \\ W If _l
t7(sl 5x-15=l-8+

t
^.S{

v
se

4x =8
x=2

#b$
AI

(b) \J

I \
I 6tl

MI
Al (both
answers

correct)

(c) 2r\6rS':o
2p(p +9) = Q

2P =o

P=0
or
p*9=0
P=-9

M1

Al(both
answers

correct)

133
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I ZQYX = 55"(vertically opposite angles)

ZPQY = 180"- 64"-55o = 6to (angles sum of triangle)

c = 180 -61 = I l9 (angles on a straight line)

B1

B1

B1
(lm deducted if
reasons ate

incomplete/incorrect)

M1
A1

2(t)
cos55o =W

11

W =6.3093=6.31m

g5\

(b)
sin 55o = 

AW
11

AW=llsin55o=9.0107
XV[r =9.0rc7 -1.5 = 7.5107

sinzxYW -7'51'07
l1

Z,YW =43.0619= ,fr$ '*46U-
3(a)

a

F = lcrz

*a*

?

od*
bs*

MI
AI

(bxi)
I BI

(bxii) tcz J2oq*{rQr-
280m 1&im
The lengh of the bridge is 14 cm. BI

(bxiiD lcm2 -+40Amz

l4cmz -+ 5600m2

The area of the walking path is 5600 m2

MI

AI

123

Secondary 2 Express
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4(a) (2x-l)(3x-4) + 3(l -2*')
=6xz -Bx-3x+4+3-6x2
=7 -11x

M1
AI

(b)
I

)f-o 6

f +3h

f+3h zf-s
f +3h f +3h

f +3h-(2f - s)
f +3h

-f +3h+ g

f +3h

M1

AI

-T
(c)

(y +3)(y -t) v-5x',
(v -t)'2(v-s)

y+3
2(v -r) ,a\

(correct

of
-3)

s(aXi)

f

2
I

3
60 g o$'lI

Qffr

A1

(a)(ii) Yr
I

-3

MI

AI

(b)(') 100% +?2500

90Yo-+20250
20250 customers in 2015.

MI
AI

(b)(iD 120% -+22500

lA0o/o -+ 18750

18750 customers in 2013.

MI
AI

124
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6(a) r=9
x

BI

(b) 6

x+2
BI

(c) 667
-+- =-xx+24
6(x+2)+6x 7

x(x+Z) 4

6x+12+6x 7

x(x+Z) 4

4(12x+12) =7 x(x+2)

48x+48=7x2 +l4x
7xz -34x-48=O(shown\

MI

MI

MI

\
(d) (7x+8)(r-6) = 0

x=6
or

Ijr=--
7 fl

w
M
fr.,

answers are

(e) T=6 =lhour
6

@f.6aS-'
r

t-d bD-
7(al 3l hp(s\ \ \)\qY/ --:r.l?f,s fi$u BI
(b)

( ,+ru{fYodV;rps B1

(c) ffi'r,ffi-*ltxt'' MI
A1

(d) il:WBrand B is higher. rherefore its
battery \g\$)ing"..

BI
Bl (working must be

shown when

comparing

median/mean)

(e) axfiI%
42

= I 1.9048

=lL.9o/o

M1

AI

(f)
P(> 40) = 1

20

B1

125
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8(aXi) (7 -k)(7 +k) BI
(ii) (7 -k)(7 +fr) = 0

k=7
or

k=1
Bl(both answers

correct)

(iii) The length of the table cannot be a negative value. BI
(bxi) v2 =15.52 +2(-2)(10)

v2 =200.25

v=+14.15097 =+14.2

MI
Al(must show t)

(ii) tt' =v' -2as

u=+rlS -z^

I

MI
Al(must show +.If
penalized for b(i) no

mr. 
penalize for

(c) 3 Zk+l
zh-k 3(k-2h)

3 2k+l=-+2h-k 3(2h-k)
9+2k+l
3(2h- k)

l0+2k

o*\1

9\ Ysft"t"€.hbY -,6\( .'"" 
. i*\F '

4

10(a)
2 a M1

A1

(b) Yolumey$&'-

=Lr$)'(3)+ r1+211t1

=50.265 + 351.8584

= 402.1234

= 402cm3

Ml(volume of cone)

Ml(volume of
cylinder)

AI
(cXi) Beeswax as the bum time is the longest. B1
(ii)

126
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(Maximum marks

for corect working
and answer for
stearin and paraffin
wax is 2m)

MI

M1

AI

Stearin:

,t)\(

= 6.7555

=6.76cm

402.1234 r1 l'5 
= 249.9686

18.5

{uy%s6
= 6.29934

:6.30cm

12261%4

= 6.092945
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lt 3-2x <73

-2x <10
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16+4k-28=0
k=3

B1
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(b) x2 +3x-28=0
(x-4)(x+7)--0
*__,1 xt I

3 (6-2)x180"
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=150"
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5(a) \ DIDI

(b) M.ffifi*-
n ir!il?iurrole number oR
l444th term is 2891 and L445th term is 2893. Therefore,
2892 is not a term in the sequence OR
All the terms are odd numbers and2892 is not an odd
number.

Bl (correct

explanation)

6(a) 23 x72 B1
(b) k:7 BI
(c) 294 =2x3x72

392=21x'12
HCF = 2x72 =98 BI
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