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Answer all questions in the spaces provided.

A particle moves on a straight horizontal line.
At time ¢ seconds the velocity of the particle is v m s

The particle moves so that

When ¢=0 itisgiventhat v=10

Find v interms of ¢

[4 marks]

Do not write
outside the
box
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A ball of mass 0.3 kg moves with velocity (3i+9j) m s~

The ball is then hit by a bat and the ball’s velocity becomes (—2i—5j) m s~

Calculate the magnitude of the impulse exerted on the ball by the bat, giving your answer

to three significant figures.

[4 marks]

Answer

Do not write
outside the
box

0 3
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Do not write

3 A disc is sliding on a smooth horizontal surface when it hits a smooth fixed vertical wall. outside the

box

When the disc hits the wall, it has a speed of 4 m s=! and is moving at an angle of 60° to
the wall.

When the disc leaves the wall, it has a speed of v m s~ and is moving at an angle
of a degrees to the wall.

The motion of the disc is shown in the diagram below.

4 ms-1

vyms-1

60° o

The coefficient of restitution between the disc and the wall is e

3 (a) Find v interms of e
[4 marks]
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, , pofiviietg
3 (b) Determine the range of possible values of v box
[2 marks]
Answer 6

Turn over for the next question

Turn over »
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Do not write

4 A plane is inclined at an angle of 10° to the horizontal. outside the

box

A ball is projected from a point A on the plane and hits the plane for the first time at a
point B

The line AB is a line of greatest slope of the plane.

The initial velocity of the ballis 7 m s~ at an angle € above the plane, as shown in the
diagram below.

The time taken for the ball to move from A to B is 1.5 seconds.

The distance between the points A and B is 15 metres.

4 (a)  Findthe value of @ giving your answer to the nearest degree.
[5 marks]

0 6

IB/G/Jan23/FM05



Do not write
outside the
box
Answer
4 (b) Calculate the value of V' giving your answer to two significant figures.
[2 marks]
= 7

Turn over »
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5 (a)

A body moves with simple harmonic motion on a straight line between
two points A and B

The period of the motion is 51 seconds.
The point C is 0.5 metres from A, between A and B

At C the body has velocity 0.8 m s~' towards A

Show that AB = 8.5 metres.

[6 marks]

0 8
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5 (b)

Find the time that it takes for the body to move directly from C to A, giving your answer

to three significant figures.

[4 marks]

Turn over for the next question

Answer

Do not write
outside the
box
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Do not write

6 An elastic string has natural length 0.8 metres and modulus of elasticity 2.8 newtons. outside the

One end of the string is attached to a fixed point O and the other end is attached to a

small sphere of mass 0.2 kg

The sphere is released from rest at O and falls vertically.
6 (a) Find the maximum length of the string in the subsequent motion.

[4 marks]
Answer
6 (b) Find the maximum tension in the string.
[3 marks]
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Do not write
outside the
box
Answer
6 (c) Find the maximum speed of the sphere.
[5 marks]
Answer 12

Turn over »
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Do not write

7 A particle of mass m kg is on a smooth horizontal surface. outside the

box

Two springs are attached to the particle, with the other ends of the springs attached to
fixed points A and B, as shown in the diagram.

A SRR @~ R + 8

The spring attached to A has stiffness 4k N m™" and natural length 2d metres.

The spring attached to B has stiffness 3k N m™' and natural length 3d metres.

The distance between A and B is 7d metres.

7 (a) Find in terms of d the distance of the particle from A when it is in equilibrium.
[3 marks]

Answer

12
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Do not write
outside the
box

7 (b) The particle is moved a distance % metres towards B from its equilibrium position and

released from rest.
In the subsequent motion the displacement of the particle to the right of its equilibrium

position is x metres at time { seconds.

7 (b) (i) Findinterms of d, kK and x the tension in the spring attached to B
[2 marks]

Answer

7 (b) (ii) Show that the motion of the particle is simple harmonic.
[5 marks]

Question 7 continues on the next page

Turn over »
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14

Do not write
7 (b) (iii) Find in terms of k£, m and m the period of the motion. i
[2 marks]
Answer
7 (b) (iv) Determine the maximum speed of the particle in terms of d, k& and m
[2 marks]
Answer 14
L
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Do not write
. outside the
Turn over for the next question box

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

Turn over »
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Do not write

8 A block of mass 1.5 kg is placed on a rough horizontal surface. outside the
The coefficient of friction between the block and the surface is 0.3

A light inextensible string is attached to the block and passes over a smooth peg.
The smooth peg is positioned on the edge of the horizontal surface.

The string between the block and the peg is horizontal.

The other end of the string is attached to a particle of mass 0.4 kg

The particle is released from rest with the string at an angle o degrees to the downward
vertical.

The initial path of the particle is part of a vertical circle of radius 0.7 metres.

The diagram below shows the initial situation.

I

8 (a) In afirstcase a =30

Find the angle between the string and the vertical when the block is on the point of
sliding for the first time, giving your answer to the nearest degree.
[7 marks]
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8 (b)

Answer

In a second case the block does not move.

Find the maximum possible value of a giving your answer to the nearest degree.

[5 marks]

Answer

Do not write
outside the
box
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Two smooth spheres, A and B, have the same radius of 1 cm and are moving on a
horizontal surface when they collide.

The velocities of the spheres are perpendicular when they collide.
Before the collision, the speeds of both A and B are 2 m s’
On impact, the velocity of A makes an angle of 60° to the line of centres.

The diagram shows the directions of the velocities of the spheres before the collision.

2ms-1

“>~__ Line of Centres

~
~
~
~

The mass of A is 4 kg and the mass of B is 5 kg.
- o .3
The coefficient of restitution between the spheres is Z

Find the distance between the centres of the spheres 2 seconds after the collision, giving
your answer to three significant figures.
[11 marks]
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Do not write
outside the
box
Answer 11
END OF QUESTIONS
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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Do not write
outside the
Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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Do not write

outside the
Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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