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READ THESE INSTRUCTIONS'FIRST

Write your name. class and index number in the spaces on 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 alt 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.

You are expected to use a scientific calculator to evaluate exphc:t numerical expressions.

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

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 50.

For Examiner’'s Use

50

This paper consists of 12 printed pages (including this cover page)
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Mathematical Formulae

Compound Interest
Total amount = P(1 + L)"
100

Mensuration
Curved surface area of a cone = 7rl

Surface area of a sphere = 42°

i
Volume of a cone = —3-7zrzh

4
Volume of a sphere = Emj

Area of triarigle ABC = %absin C
Arc length = r@, where is in radians
Sector area = %rzﬂ, where is in radians

Trigonometry

a _ b ¢
sinA sinB sinC

a®=b*+c*—2bccos A

Statistics

S

Mean = ——

2
Standard Deviation = \/_Zigfi — [é_f;cj



For examiners
use only
1  The bacteria population in Culture A is 3 560 000 00O0.
(a) Express 3 560 000 000 in standard form.
ANSWer (@) oo e [1]

(b) The bacteria population in Culture B is 16.89 billion

Find the difference in population of these two cultures. Give your answer in standard form.

Answer (b) ..o e 2]

2
2 Simplify h’% +16p™, giving your-answer in positive indices.
q




For examiners
use only

(a) Giventhat a" =3 and " =5, find the value of

(i) a?.m
Answer (a)(i) ..ooooiiiin i, (1]
(i) a™ ™"
Answer {(a){if}) ... . (11
(b) Solve the equation 16°™ =8
Answer (B) ..o (2]

The diagram shows the sketch for the graph of y =i2 forx < 0.
x

A
o
>
X
(a) Complete the sketch. (1]
(b) Wrnte down a possible value of a.
AnSWer (b)....cc.neoeneiii i, 1]




For examiners
use anly

5

Solve the following equations.

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

(b) 3x*=5x+1

Answer (a)

Answer (b)

---------------------------------------




6

(a) Express x* +4x—1 in the form (x+ p)2 +q.

Answer{a) ..o oo e
(b) Sketch the graph of y=—{x- 2)2 +3, indicating clearly the y — intercept and the

coordinates of the turning point.

3

., 19
X

(2]




For exaruners

« anly
7 (a) Find the largest integer value of x for which -’%—i—s x :; ! .
Answer(a) ...coooevveiiiiiiiiiiiiii e 2]

(b) (@) Solve the inequality 3x—1<5x+3<2x+15.

Answer (B)(i).......ooiiii (2]
(ii) Dlustrate the solution to (b)(i) on a number line. f11
—tttrtrtt 4+t 3>




Far exaruners

sere-gnly
8 In the diagram, AC is the diameter of the circle centre 0. ZBOA =76° and ZACD = 18°.
Find, stating reasons
(a) ZABD,
Answer{(a) .coooooniiiiie i R B §
(b} ZDBC,
Answer(b) ........... ... UTURP ... [11
(¢} ZBAD.
ANSWET (C) v e aes [2]




. For exameners
9  The diagram shows three points A(-4,5), B(2,—3) and C(6,-3). i
¥y
A
4 (-4,5)
N O\ \ > x
B@2,-3) C(6,-3)
(a) Find the equation of AC.
Answer (@) .ccoooviiiiiiiiiiiii e L 2]
(b) Find the length of AB.
Answer(b) ... (1]
(¢) Write down the exact value of cos ZABC .
ANSWer (C) coveiiiiiiiiiiiiiii i (1]
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For examiners
B only
10 Inthe diagram, AB =9 cm, AD = I0 cm, DB =6 cm and LZACB = ZBAD =x°.
(a) Prove that AABC and ADBA are similar.
Answer (a)
...................................................................................................... [2]
(b) Find the length of AC.
Answer (D) c..oooiiiiiiiiiiiiiiiias [2]
11 Two similar containers have base areas of 36 cm” and 100 cm”.
(a) Given that the height of the larger container is 50 cm, find the height of the smaller
container.
Answer (@) ....c.coooveiiiiiiiiiniiiinns cm [2]
(b) If the volume of the smaller container is 640 cr’, find the volume of the larger container.
Answer(b) ....coooviiiiiiiiiiiians cm’ [2]
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For exanuners
use only
12 The diagram shows a sector OBC of a circle centre O and radius 23 cm. BAD is a sector of the
circle centre A and radius 8 cm and £ ADQO =90°. Calculate
C
23
D
8
B 8 A 0

(a) ZAOD,

ARSWEr (@) .o s [2]
(b) length of the arc BC,

Answer (D) c..cooooiiiiiii e cm (2]
(c) area of the shaded region BCD.

ANSWer (C) vuueueneeeeeiiiiiiiiiaia, cm’ [2]




12.

For examiners
yse only
13 T
h
80
R 2
P
75 m
10
0
In the diagram, P, 0 and R are on level ground.
Alan is working out the height, & metres, of a building RT . He measures the angle TPR as 28°..
He was not able to measure the distance PR and so he walks 75 m from P to Q, where
ZPOR =121° and ZPRQ = 90°. Calculaie
(a) the distance PR, '
Answer(a) ... m [2]
(b) the height of the building, RT.
Answer (b) ccoovivriniii i m [2]

End of Paper



Answer Key:
1 (@ 3.56x10°

2

9 b
324°
3 (@@ 9

4 (@) sketch

5 (a -1,—

6 (a) (x+2)°-5
7  (a) 4
8 (a) 18°

4 4
9 a = x+l—
@ vy z S

(b)

(i)

(b)

(b)

(b)

(®)
(b)

(b)

1.333 x 10'°

3

5

®) 1=

any negative real number

1.85,-0.180

sketch
(i) —2<x<4
72°

10 units

(i1) number line

©  124°
_3
(c) p

10 (a) ZLABC = £ZDBA (common angle). ZACB = ZDAB = x° (given). hence AABC is similar to

ADBA (AA)
(b) 15c¢m

11 (a) 30 cm (b)

12 (@) 322° (b
13 (a) 269m (b)

26

2962— cm’
27

12.9 cm
143 m

(©

29.8 cm?
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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spaces on 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 where appropriate.

If the degree of accuracy is not specified in thé question, and if the answer is not exact, give the
answer to

three significant figures. Give answers in degrees to one decimal place.

For 7, use either your calculator value or 3.142, unless the question requires the answer in terms
of 7.

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 rmarks for this paper is 50.

This paper consists of 6 printed pages (including this cover page)
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Mathematical Formulae

Compound Interest

Total Amount = P[l + LJ
100

Mensuration
Curved surface area of a cone = zrl
Curved surface area of a sphere = 47r*
Volume of a cone = —31—7:r2h
4 5
Volume of a sphere = gm-
Area of triangle ABC = -;Tab sinC
Arclength = r& , where @ is in radians
Sector area = %r’& , Where @ is in radians
Trigonometry
a b ¢
sinA sinB sinC
a&=b+F-2bccos A
Slatistics
Mean = Z—ﬁt
>

Standard Deviation = J%j;—z_[%]



Answer all the questions.

(@) Simplify ———xz;zf‘;d'. (2]
(b) Find the largest prime number x which satisfies the inequality ——}i x>=5 [2]
5\
(¢) Simplify (?) =5x. [2]
A, B, Cand D lie on a circle, centre 0. FBG is tangent to the circle at B, and is
parallel to OC. AB = AD and COD = 120°.
(@)  Show clearly that BCO =45°. [2]
(b) Stating your reasons clearly, find
®H ofép, (1]
() DAB, (1]
(i) DBC, (1]
(v) ABC. [21

[Turn over



3 The cost of a $500 birthday present is to be shared equally by x people.
(a) Write down the amount of money that each person has to pay in terms of x.
4 more people decide to share the cost of the present as well.
-(b) Write down the new amount of money that each person has to pay in terms of x.
After the addition of 4 people, each person pays $6.25 less.
(¢) Form an equation 1n x and shows that it reduces to x> +4x—-320=0.
(d} Solve the equation x* +4x—320=0.

(e) Hence, find the new amount of money that each person has to pay.

4 - Points A, B, C and D are on level ground, where AB = 55 m, BC = 50 m and AD = 40 m.
B is due west of A and D is due south of A. BA is parallel to CD.

B Nm -4

Shm 40 m

C

S

(a) Calculate the bearing of D from B.
(b) Show that CD = 85 metres.

(©) Calculate ABC.
(d) Calculate the area of the trapezium ABCD.

]
(1]

(3]
{31
(1]

[2]
(1]
B3]
{2]



5(a) In the diagram below, B and C are points on AD and AE such that BC is parallel to
DE. AC=3cmand CE=4 cm.

A
3
B s C
/ \
D ? E
Find the ratio Arca Of_ AABC . T 21
Area of quadrilateral BCED
b
(b) A
B
AOC and BOD are diameters of a circle with O as the centre. DQ and CQ are tangents to
the circle.
(i) Show that AABO = ADCO. {3]

() Ytis given that DOC = 1.92 radians and the radius of the circle is 8 cm.
(a) Show that the area of quadrilateral DOCQ is 91.4 cm?. [2]
(b) Calculate the shaded area. [2]



6  Answer the whole of this question on the graph paper provided.

800

320

The variables ¢ and v are connected by the equation v = ——+732 - Some
t
corresponding values of ¢ and v are given in the table below.
t 2.5 3 4 5 10 15 20 25 30
v 32 p 2 0 8 14.2 18 205 | 222

(a)
(b)

()
(d)
(e)
)

Calculate the value of p.

Using a scale of 2 cm to represent 5 units on each axis, draw a horizontal z-axis

for 2.5 <1 <40 and a vertical v-axis for 0 v <25.

On your axes, plot the points given in the table and join them with a smooth

curve.

Write down the coordinates of the turning point of the curve.

By drawing a tangent, find the gradient of the curve at the point (20, 18).

On the same axes, draw the graph of v=32—¢ for 0<r <40.

(i)  Write down the ¢-coordinates of the points where the two graphs

intersect.

(i) These values of ¢ are solutions to the equation £ + As* + Bt +C =0.

Find the values of A, of B and of C.

~~~ End of Paper ~~~

1]

(3]
(1]
[2]
(2]

1]

[1]



Qn Answer Qn Answer
1(a) x+4 4@@) ] 126.0°
4

1{(b) 19 4(b) Show
1{c) 8x’ 4(c) 126.9°

625

4(d) |2800m’°
2(a) Show
2(b)i) | 30° 3(a) 9
40
2(b)(i) | 105° 5(b)(1) | Proof
2(b)(iii) | 60° S(b)(ii) | 29.96 cm” or 30.0 cm®
2(b)(iv) | 37.5°
6(a) 14.2
3(a) 500 6(b) Graph
P

3(b) 500 6(c) (5,0

x+4
3(c) Show . 6(d) " [06+0.1
3(d) x=-20o0rx=16 6(e) Graph
3(e) $25 6(N(E) | t=2.5and 16.5 & 0.5)

6(H)i)

A=0,B=-320,C=2800




3E EQY 2014 P2 Soln

Qn Solution Marks
1(a) X +3x—4
4x—4
_(x=D(x+4)
T 4x-1) M1
_ (x+4) Al
4
B LS
4
x<20 M1
Largest prime number x = 19 Al
1(c) -3
(Lj 25x
2x*
6
LM M1
125
Q.5
_8x Al
625
2(a) ZGBO =90° (tan L rad)
£BOC =180°—90°=90°(int £s) M1
£BCO = M = 45° (iso0s A) (shown) K
*Note that question says to show CLEARLY
2 1 o _ o
®XD | ocp - 180°-120° . 120° _ 30° (is0s A) Bl
2(b)(ii) { LDAB =180°—(30°+45°) =105° (s in opp segments) Bl
SOVE S
(b)) ZDBC = 120 =60° (£ at ctr = 2.Z at circumference) Bl
2 : o__ o
(b)(v) JABD — IS_OEL(E ~37.5° (isos A) Ml
ZABC =37.5°+60°=97.5° Al
3(a) 500 B1
e
3(b) 500 Bl

x+4




3
@ [500_ 500 . Ml oe.
x  x+4
500(x + 4)— 500x = 6.25x(x + 4) M1
6.25x> +25x~2000 = 0
x* +4x—320=0 (shown) Al
3(d) x4 4x—320=0
(x+20)(x—16)=0 M1
x=-200rx=16 1AL +AL
3
(e) 500 _ $25 Bl
16+4
4
@ | tnsaBp=20
55
ZABD = tan™ g%: 36.027° Ml
Bearing of D from B = 50° + 36.027° = 126.0° (1o 1dp) Al
4(b) . .| Let E be the foot of the perpendicular of B on CD.
BE=40m
CE = +/50* ~40* =30m
CD =30 + 55 =85 m (shown) Bl
) AC= 407 +85% = 3825 M1
2 2_
cos I!EC=50 +55 8825= M1
2(50)(55)
ZABC =cos™(-0.6)
= 126.870°
= 126.9° (to 1dp) Al
4(d) 1 . o 1 )
Area of ABCD = 5(50)(55) sin126.87° + 5(40)(85) M1
= 2800 m’ (to 3sf) Al
Alternatively, Area of ABCD = 0.5 (40) (55+85) .... M1
=2800 m" ... Al
3@ | Areaof AABC _ ( 3 ]’ _9 M1
Area of AADE \7 49
Area of AABC 9
=9 Al

Area of quadrilateral BCED _ 40




B1

5(b)(1) { DO = AO (radii of circle)*
CO = BO (radii of circle)* B1
ZLAOB = /DOC (vert opp £s) Bl
.. AABO = ADCO (SAS)
*markers need to take note of the naming of the sides.
Students may also use -5 at same segment. 0 marks for AA proof
O
(b)(ii) @ mn(lsz] _Dg
2 8
DQ =8tan0.96 = 11.425cm M1
Area of DOCQ = 2[%><1 1 .425x8] =91.4 cm? (to 3sf) (shown) Al
(b) Area of minor sector DOC = %XSZ x1.92 = 61.44 cm? M1
Shaded area = 91.4 ~ 61.44 =29.96 cm® Al
Accept a_fso 30.0 cm” (1o 3 sig fig)
6(a) p = 14.2 (to 1dp) B1
6(b) Graph Curve - G1
Points - G1
Axes - Gl
6(c) (5,0 B1Y
6(d) Tangent at (20, 18) Bi
Gradient = 0.6 (Accept +0.1) Bl
6(e) Graphof v=32-¢ G2 — correct
start point,
correct gradient
6(f)(1) | =2.5 and 16.5 (Accept £0.5) Bl
6O | 800, 5y 30 _g ,
¢ t
r’ —320r+800=0
A=0,B=-320,C=2800 Al
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