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1 The point P on the curve
y=a>—3z

has z-coordinate 2. The tangent at P meets the y-axis at R, and the normal at P meets the z-
axis at Q. What is the area of triangle OQ R, where O is the origin?

80

128
144
160
180
320
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2 Find the number of solutions to the equation

log, (sinz) + log,(3sinz) = 1 + log,(1 — cos )

for0 <z < 2m.

A

)
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3 P, Q and R are regular polygons.
Q has twice as many sides as P.
R has three times as many sides as Q.
An interior angle of R is 25° larger than an interior angle of P.

How much larger is an interior angle of Q than an interior angle of P, in degrees?

A 5
B 1
8_

3

C 10
1
D jo-
2

E 15
162
3

G 20
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4 The function f(z) = 2z — z? is defined for 0 < = < k, where k > 2. Let I be the definite integral

fok f(z) dz. Let A be the area of the region bounded by the curve y = f(x) and the z -axis for
0 < z < k. Given that A = 31, what is the value of k£?

A 2
B 3
C 1+4/2
D 1+4/3
E 2+4/3

5 Two vertices of a regular hexagon are at the points (1,1) and (3,5).

What is the sum of the areas of all possible regular hexagons with these points as vertices?

A 954/3

B
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6 The straight line XY is tangent at point A to a circle with centre O.
Points B and C lie on the circumference of the circle such that AB = BC.
Angle Y AB = 65°.
What is the size of angle OC A?

Diagram not to scale

25°
35°
40°
45°
50°
65°
75°
80°
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1
The first term of an arithmetic sequence is 1 and its second term is s

A geometric sequence has its first term equal to the third term of the arithmetic sequence, and its
common ratio equal to the sum of the first three terms of the arithmetic sequence.

Find the sum to infinity of the geometric sequence.

A 4
3
B 2
c !
3
p _4
9
E _°
3
F _3
4
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8 The constant & is defined by
k= f02(3.’132 + ].) dw
A geometric series has first term k£ and common ratio 1/3.

What is its sum to infinity?
10
12
15
18
20
30
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9 What is the maximum value of the expression sin® z 4 3 cos z for real values of z?

A 1
B 3
cC 13/4
D 4
E 5

10 A particle moves along a straight line such that its displacement z in metres from a fixed origin at
time t in seconds is given by:

z = 5 cos(3t)
5

What is the total distance traveled by the particle betweent =0 and t = %?
A 5

B 15

cC 20

D 25

E 30
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How many real solutions does the equation

sin(2z) = tan(x)

have in the interval 0 < z < 277

A 3
B 4
c 5
D 6
E 7

Mathematics 2

Two independent discrete random variables, X and Y, each take values in the set {1, 2, 3}.

The probability distributions of X and Y are given in the table below:

k 1 2 3
P(X=k) .
P(Y=k) P P q

where p and q are constants.

1
GiventhatP(X +Y =6) = oE what is the value of P(X +Y = 3)?

A

O
L i Rl
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The shape S shown in the diagram is reflected in the line y = x, and the resulting image is then

reflected in the line y = 2 — .

Which single transformation is equivalent to this sequence of two reflections?

A A translation by the vector (g)
B . -2
A translation by the vector 9
C Areflectioninthelinez =1
D Areflectionintheliney =1
E Arotation of 90° clockwise about the point (1, 1)
F  Avrotation of 90° anticlockwise about the point (1, 1)
G Arotation of 180° about the origin (0, 0)
H Arotation of 180° about the point (1, 1)

The area of the region enclosed by the curve y = 3z2 + 1, the z -axis, and the lines z = 0 and

z=2is A.

The area of the region enclosed by the line y = ma, the z -axis, and the linesx =0and z = 2, is

10% of A.

What is the value of m?

A

B
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1\6
What is the term independent of z in the expansion of (2302 — —) ?
X

-160
-60
15
30
60
240
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The table shows summary statistics for the scores achieved by students in three different classes,
X,Y,and Z.

Class Number of students Mean score Range of scores
X 15 18 8

Y 25 24 14

z 10 30 11

The results for all three classes are combined into a single dataset.

What can be deduced about the mean and range of the combined dataset?
mean = 23.4, range < 11

mean = 23.4, 11 < range < 14

mean = 23.4, range > 14

mean = 23.4, range > 33

mean = 24.0, range < 11

mean = 24.0, 11 < range < 14

mean = 24.0, range > 14

I @ M m U O W >

mean = 24.0, range > 33

10
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17

Three buoys, A, B, and C, are floating in the sea as shown in the diagram.

Buoy B is due East of buoy A.
The distance from A to B is equal to the distance from B to C.
Buoy C' is on a bearing of 160° from buoy B.

What is the bearing of buoy A from buoy C?

North
North

[diagram not to scale]

015°
125°
285°
305°
325°
340°
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18 A dataset of 25 integer values is summarised in the frequency table below:

Value Frequency
2 p
4 q
6 7
8 r
10 2

where p, q, and r are positive integers.

The dataset has:

- a mean of 5.44

- a median of 6

- a unique mode of 4

What is the value of p?

Mmoo O W >
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19  Areal number x satisfies the equation

e2m

62:1: + 672:17

— €

Wl

What is the value of z?

1
A Zan
1
B —1n2
2
c —11n2
4
1
D —=1n2
2
E O
In2

12
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A container is constructed in the shape of a cuboid with a square base of side length x and height
h. The container is open at the top. The total surface area of the container is fixed at a constant
value S. Given that the volume of the container is maximised, which of the following equations
correctly relates h and x?

1

1
B h:§$
C h==x
D h=2
E h =4z

Find the coefficient of 22 in the expansion of

m3—m+—2m3—4az2—2w—4 b
x2—1 34222+ +2

—80
—40
-20
20
40
80
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22

23

A vertical pole stands at a point O on horizontal ground. Points A and B are on the ground such
that the triangle OAB is right-angled at O.

The distance from the top of the pole to Ais 5, and the distance from the top of the pole to B is
10. The distance between Aand B is 9.

What is the height of the pole?

mT Mmoo w P
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—
o
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Three distinct numbers form the first three terms of an arithmetic progression and have a sum of
12. These three numbers, when reordered, form consecutive terms of a geometric progression.
What is the value of the largest of the three numbers?

A 4
B 8
c 12
D 16
E 20

14
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24

25

26

A curve has equation

k(22°%)? — 42°
T

y:

for x > 0, where k is a constant.
The gradient of the tangent to the curve at the point where z = 1 is 12.

What is the value of k£?

A T
5
B 8
5
c 7
4
p 14
5
E 4
8

What is the value of the sum

n=2
A -2
B -1
c O
D 1
E 2

The functions f(z) and g(z) satisfy the equation
3 3
2/ (f(z)+1)dz +/ (4g9(z) — f(z))dz = 15

0 0

What is the value of the following integral?
3
/ (5f(x) 4+ 20g(z) — 2z) dz
0

36
39
45
51
54
56
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15
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27  The solution set of the inequality

1 —
og,x — k -
logyz — 1

is the interval i <x <2

Find the value of the constant k.

-1

1
3
4
5
7
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16



