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Section A box
Pure Mathematics

Answer all questions in the spaces provided.

1 (a) On Figure 1 sketch the graph of y = 3cos(x—60°) for 0°<x < 360°

Show on your graph the values of any intercepts with the axes.
[3 marks]

Figure 1
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1 (b) The functions f and g are defined by box
f(x) =tanx and g(x) = sin(kx)
where k is a constant.
It is given that the period of g is equal to 8 times the period of f
Find the value of &
[2 marks]
k= 5

Turn over for the next question

Turn over »
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2 (a)

Figure 2 shows a triangle ABC and a triangle ACD

Figure 2
B
56
o
A P T C
6
16
D

The length of AB =56 cm

The length of AC =x cm

The length of CD =16 cm

The angle ABC = % radians

The angle ACB = « radians, where sina = %

The angle ACD = % radians

Show that x =35

[2 marks]
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2 (b) Figure 3 shows a sector EFG of a circle with centre E and radius 5410 cm

Figure 3

510 510

It is given that
Area of sector EFG = Area of triangle ACD
Find the length of the arc FG

Give your answer in cm to one decimal place.

[5 marks]

Answer

Do not write
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box

Turn over »
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3 Acircle C, and aline / are shown in Figure 4 box
Figure 4
VA
\‘

L 7

)

The circle C, has centre P(8, 9) and radius /29

The line [ is the tangentto C, at the point Q(10, 14) and intersects the y-axis at the
point R

3 (a) Find the area of the triangle PQR
[5 marks]

0 6
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3 (b)

A circle C, has equation X% +4x+ y2 +6y—-16=0

Answer

3 (b) (i) By expressing the equation of C, in the form (x + a)2 +(y +b)2 =k, where a, b

and k& are constants, find the radius and the coordinates of the centre of C2

[4 marks]

Radius

Centre

3 (b) (ii) Describe the single transformation which maps C, onto C,

[2 marks]
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There are no questions printed on this page
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4 (a) A curve has equation y =8x 3¥ 7 box
The point (k, 5) lies on the curve, where £ is a constant.
Find the value of &
Give your answer in the form a +log, (%) where a and b are prime numbers
and c is an integer.
[2 marks]
k =
4 (b) A geometric series has first term 3 and common ratio g
The nth term of the series is u,
Use logarithms to find the smallest value of »n for which u, >8700
[3 marks]
n= 5

Turn over »
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5 (a) It is given that box
9tanx — 4cosx =
cosXx
Show that
(4sinx—3)(sinx+k)=0
where £ is a constant.
[3 marks]
‘ ‘ll‘l“l”mul“ ‘ll‘ 1B/M/Jun26/MA02
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5 (b) Use your answer to part (a) to solve box
5
9tan20 — 4cos20 = ———
cos 20
. . i
in the interval 0<6 < 5
Give your answers in radians to two decimal places.
Fully justify your answers.
[4 marks]
Answer 7

Turn over »
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There are no questions printed on this page
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6 Show thatfor x>0 box
x7 + 6
logs 525 log; 49x —logs x
can be written as
a ((I095 bx) — a)
where a and b are prime numbers.
[5 marks]
5

Turn over »
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Section B box
Statistics

Answer all questions in the spaces provided.

7 A sports team plays 6 games of hockey.

The number of games the team wins is modelled by a binomial distribution with
probability 0.15

7 (a) Find the probability that the team wins exactly 2 games.

Give your answer to three decimal places.

[1 mark]
Answer
7 (b) Find the probability that the team wins at least 1 game.
Give your answer to three decimal places.
[2 marks]

Answer

1 4
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7 (c) Find the probability that the team wins more than 2 games and at most 4 games. box
Give your answer to three decimal places.
[2 marks]
Answer
7 (d) Explain why it may not be valid to use a binomial distribution to model the number of
games the team wins.
[1 mark]
6

Turn over for the next question

Turn over »
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8 (a)

8 (b)

Figure 5 shows the probability distribution for the random variable X

Figure 5

X 6 12 15

P(X = x) 0.2570 0.5418 0.2012

Show that the mean of X is 11.0616

[1 mark]

Find the variance of X

Give your answer to two decimal places.

[3 marks]

Answer
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8 (¢) The random variable Y has mean 3 and variance 2.4
The random variable Z has a Bernoulli distribution with parameter p

X, Y and Z are independent.

8 (c) (i) Itisgiventhat E(X+Y+Z)=145

Find the value of p

[2 marks]

8 (c) (i) Find Var(X+Y+Z2)

Give your answer to one decimal place.

[2 marks]

Answer

Do not write
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box
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9 Spinner A is numbered 1, 2, 3, 4 and the probability of landing on each number box
is equal.

Spinner B is numbered 1, 2, 3, 4, 5, 6, 7 and the probability of landing on each
number is equal.

The number that spinner B lands on is independent of the number that spinner A
lands on.

Both spinners are spun.
The number that each spinner lands on is recorded.
The sum T of these two numbers is calculated.

9 (a) Find the probability that 7' is equal to 9
[2 marks]

Answer

9 (b) Find the probability that 7' is equalto 6 given that spinner B lands on an

even number.
[2 marks]

Answer

IB/M/Jun26/MA02
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9 (c)

X represents the event that spinner A lands on a prime number.
Y represents the event that T is equalto 9

Determine whether the events X and Y are independent.

[2 marks]

Turn over for the next section

Do not write
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box
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Section C
Mechanics

Answer all questions in the spaces provided.

10

10 (a)

A car of mass 1600 kg is travelling along a straight horizontal street.
A trailer of mass m kg is attached to the car by a light horizontal rod.
The car generates a driving force of 1000 newtons.

A resistance force acts on the car. This resistance force is modelled to have a constant
magnitude of 400 newtons.

A resistance force also acts on the trailer. This resistance force is modelled to have a
constant magnitude of 180 newtons.

The magnitude of the acceleration of the car and traileris a m s?

Show that m = 420 1600

a
[3 marks]

2 0
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10 (b) It is given that a =0.175 box
Find the value of m and the magnitude of the tension in the rod.
[3 marks]
m =
Magnitude of tension =
10 (c) Explain why the resistance forces are unlikely to have constant magnitudes.
[1 mark]
7
Turn over for the next question

Turn over »
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11

The acceleration due to gravity, g, should be taken as 9.8 m s2

A particle is projected vertically upwards with speed 10 m s~! from horizontal ground.
The particle moves freely under gravity during its motion.

The particle has a speed of at least 3 m s~ for a total of T" seconds during its motion.
After returning to the ground, the particle does not bounce.

Find the value of T
[3 marks]

Do not write
outside the
box
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12

A particle moves along a straight line.
Attime ¢ =0 the particle is moving with velocity 4 m s’

Between =0 and ¢ =3¢g seconds, the acceleration of the particle is p m s where
p and g are positive constants.

Between ¢ =3g seconds and ¢ =4qg seconds, the acceleration of the particle
i -2
is —p ms

At time t=4g seconds, the particle is moving with velocity 10 m s~

The acceleration—time graph for the particle is shown in Figure 6

Figure 6
ams?A
P |
0 | P>
39, 4q| fseconds
| |
7p _________________
Find p interms of g
[3 marks]
Answer
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13 Two particles A and B are initially at rest on a smooth horizontal surface. box
Particle A has mass 6 kg
Particle B has mass 2 kg
Particle A is set in motion with speed 4 m s™! directly towards particle B
The particles collide.
After this collision, particle A continues in the same direction with speed 2.5 ms™

13 (a) Show that the speed of B after this collisionis 4.5 m s
[2 marks]

13 (b) Particle B hits a fixed wall 2 seconds after its collision with A
The wall is perpendicular to the direction of motion of B
The distance between the wall and the point where A and B collided is d metres.

13 (b) (i) Find the value of d
[1 mark]

2 4
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13 (b) (ii) B rebounds from the wall with speed 3 ms™ box
There is a second collision between A and B
Find the total distance travelled by B between its first collision with A and its second
collision with A
Give your answer to three significant figures.
[4 marks]
Answer 7
END OF QUESTIONS

2 5
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There are no questions printed on this page
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number Write the question numbers in the left-hand margin.
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Question

number Write the question numbers in the left-hand margin.

Additional page, if required.
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