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WME01/01 JANUARY 2025

Question 1 8 marks Forces

WORKED SOLUTION Question 1 · WME01/01 January 2025

1 Find the resultant of the first three forces
.

2 Apply Newtons second law
The mass is  kg, so . Hence .

3 Find the magnitude of the acceleration

, so the magnitude is  to 2 significant figures. Exactly,

.

4 Add the fourth force
With , the new resultant is .

5 Use the given direction

The resultant acts in the direction , so .



6 Solve for p
, so . Therefore  and .

✓ FINAL ANSWER
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Question 2 11 marks Kinematics Graphs



WORKED SOLUTION Question 2 · WME01/01 January 2025

1 Sketch the speed-time graph
The graph starts at speed  when , rises linearly to speed  at time , then falls linearly to
speed  at time .

2 Use area from A to B

The area under the first section is the distance . Thus , so

.

3 Use area from B to C

The second section is a triangle of height  and base . Since , , so

.

4 Use the total time

The whole journey takes  s, so .

5 Solve for V
Multiplying by  gives . This simplifies to

, so . Since speed is positive, .

6 Find the deceleration

For the final section,  s. The speed falls from  to , so the deceleration is

.



✓ FINAL ANSWER
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Question 3 12 marks Momentum, Impulse & Collisions

WORKED SOLUTION Question 3 · WME01/01 January 2025

1 Use impulse to find lambda
P starts from rest and immediately after the impulse has speed . Since the mass of P is ,

.

2 Find the acceleration before collision
Between the impulse and the collision, P slows from  to  over  m. Using

: .

3 Calculate the acceleration

, so .



4 Connect friction to acceleration
On the horizontal surface,  and friction is . This friction is opposite the
motion, so  and therefore .

5 Find mu

, so  to 2 significant figures.

6 Use momentum in the collision
Immediately before collision, P has speed  and Q is at rest. Immediately after, Q has speed 
and P has speed . Conservation of momentum gives .

7 Find the speed after collision
, so  and .

✓ FINAL ANSWER
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Question 4 10 marks Moments



WORKED SOLUTION Question 4 · WME01/01 January 2025

1 Use moments to find W
Take moments about A. The rope at C is  m from A and the weight of the uniform rod acts at its
midpoint,  m from A. Hence .

2 Show W is 490
, so .

3 Set up moments with particle P
When P is attached, the tension at C is  N. Taking moments about A:

.

4 Find d
, so  and .

5 Use the tilting condition
When Q is attached at B and the rod is on the point of tilting, the rope at A is just slack. The rod is
about to tilt about C.

6 Find X
Take moments about C. The rod weight acts  m to the left of C, and Q acts

 m to the right. Thus , so .

✓ FINAL ANSWER
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Question 5 7 marks Working with Vectors

WORKED SOLUTION Question 5 · WME01/01 January 2025

1 Find the displacement over 8 seconds
From  to , the displacement is .

2 Find the velocity

The time interval is  seconds, so .

3 Find the position at t=7
Time  is 6 seconds after . Therefore .

4 Find the vector from B to the target
The target has position vector . The vector from the ball to the target is

.

5 Find the distance
The distance is , which is about .

✓ FINAL ANSWER
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Question 6 12 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 6 · WME01/01 January 2025

1 Resolve parallel to the plane
P is on the point of moving up the plane, so friction acts down the plane. The tension has component

 up the plane, and the weight component is  down the plane.



2 Find the frictional force
For equilibrium parallel to the plane, . Hence

.

3 Resolve perpendicular to the plane
The string has a component away from the plane, so .

4 Use the coefficient of friction

Given , limiting friction gives . Therefore

.

5 Show the tangent result
Divide by  and collect terms: . Thus

, so .

6 Check what happens when the string breaks

Without the string,  and the maximum friction is . The component of

weight down the plane is .

7 Compare friction with the downslope component

Since , we have . The available friction is large enough to

hold P, so P remains at rest.

✓ FINAL ANSWER
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Question 7 15 marks Newton's Second Law



WORKED SOLUTION Question 7 · WME01/01 January 2025

1 Write the equations of motion
B moves down and A moves up with the same acceleration . For A: . For B:

.

2 Find the acceleration
Adding the two equations gives , so .

3 Find the tension

Use : .

4 Find the speed when B hits the surface
B starts from rest and moves  m with acceleration . Using ,

.

5 Calculate the impact speed
.

6 Find the first time interval

The time until B hits the surface is found from . With ,

 s.

7 Find the extra time after B stops
After B hits the surface, A continues upwards freely under gravity. It is then at height  m and
must rise another  m with initial speed . So .

8 Find the total time
Solving  gives the first positive time  s. Therefore the total time
is .

✓ FINAL ANSWER
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