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WME01/01 JANUARY 2024

Question 1 6 marks Forces

WORKED SOLUTION Question 1 · WME01/01 January 2024

1 Use the trig ratios

Given , use  and .

2 Resolve horizontally
The horizontal force of  N is balanced by the horizontal component of the tension in the sloping
part of the string: .



3 Find the tension

, so .

4 Resolve vertically
The ring is smooth, so the tension is the same in both parts of the string. Upward components are 
from the vertical part and  from the sloping part. Therefore .

5 Find the mass

, so .

✓ FINAL ANSWER
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Question 2 6 marks Momentum, Impulse & Collisions

WORKED SOLUTION Question 2 · WME01/01 January 2024

1 Choose a sign convention
Take the initial direction of A as positive. Before collision, A has velocity  and B has velocity .

2 Set up conservation of momentum
After collision, A still moves in the same direction with velocity . B has speed  in the positive
direction for the valid solution. Hence .

3 Solve for x
, so . This gives  or . Since mass is positive,

.

4 Use change in momentum of A
The impulse exerted on A equals the change in momentum of A:  using the
chosen positive direction.



5 Give the magnitude
The magnitude of the impulse is .

✓ FINAL ANSWER
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Question 3 10 marks Constant Acceleration in 1D

WORKED SOLUTION Question 3 · WME01/01 January 2024

1 Use average speed from A to B

With constant acceleration, distance equals average speed times time. So .

2 Show u is 12
, so  and .

3 Find the acceleration
Use : , hence .

4 Use the midpoint distance

The midpoint of AB is  m from A. Use : .

5 Solve for the time to the midpoint
. The positive solution is .



6 Use Newtons second law for the van
Let the driving force be . The resultant forward force is . Since ,

.

7 Find the driving force
.

✓ FINAL ANSWER
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Question 4 8 marks Forces

WORKED SOLUTION Question 4 · WME01/01 January 2024

1 Use the included angle in the force triangle
The two given forces have angle  between them, so the triangle used for adding them has the
supplementary angle  between the side of length  and the side of length .

2 Use the cosine rule to find X
The resultant has magnitude . Therefore .

3 Solve for X
Since  and , the equation becomes . Thus

, giving .



4 Find the angle with Q
Let  be the angle between Q and the resultant. Using the cosine rule in the same triangle,

.

5 Choose the correct angle

This gives an obtuse angle for . Equivalently, , so .

6 Round the angle
To the nearest degree, the angle between Q and the resultant is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2024

Question 5 10 marks Moments



WORKED SOLUTION Question 5 · WME01/01 January 2024

1 Set the positions on the beam
 m and  m, so  m. The beam is uniform, so its weight  acts at the

midpoint, which is  m from D. The person is  m from D.

2 Take moments about D
Taking moments about D removes : .

3 Show the expression for RC

Using , .

4 Use the reaction ratio
Given  and vertical equilibrium gives . Hence

 and .

5 Find x
, so  and .

6 Use the tilting condition with the package
When the package is at A and the beam is on the point of tilting about C, the reaction at D is zero.

7 Find M

Take moments about C: . Thus .

✓ FINAL ANSWER
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Question 6 12 marks Constant Acceleration in 1D

WORKED SOLUTION Question 6 · WME01/01 January 2024

1 Find the impact speed
Take upward as positive from A. At B, the displacement is  m, with  and . Use

: .

2 State V
.

3 Find the time to reach B
The velocity at B is . Using , , so .

4 Set up the height C equation
C is  m above A. The particle is above C between the two times when : .



5 Solve for the two crossing times
, giving  and .

6 Find the time above C
The length of time above C is , about .

7 Describe the speed-time graph
The graph starts at speed , decreases linearly to  at the highest point, then increases linearly to
speed  at . It is a V-shaped speed-time graph.

✓ FINAL ANSWER

. (d) Speed-time graph is V-shaped,
from speed 24 to 0, then to speed 25 at t=5.
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Question 7 11 marks Working with Vectors

WORKED SOLUTION Question 7 · WME01/01 January 2024

1 Find the speed

The velocity is , so the speed is .

2 Write the ship position vector
At time  hours after midnight, .

3 Form the vector from lighthouse to ship

The lighthouse is at . Therefore .

4 Use distance squared
The square of the distance is .

5 Find the time of closest approach

This quadratic is minimum when .



6 Find the minimum distance
At , , so .

7 Decide if the course is safe
The unsafe distance is  km. Since , it is safe for the ship to continue its course.

✓ FINAL ANSWER
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Question 8 12 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 8 · WME01/01 January 2024

1 Use the trig ratios

Given , use  and .



2 Find the tension
Q has mass  and the system is in equilibrium, so the tension is .

3 Resolve P parallel to the plane
P is on the point of slipping up the plane, so friction acts down the plane. Along the plane,

.

4 Find the friction force

.

5 Find the normal reaction and mu

. Since , .

6 Find acceleration after the string breaks
P moves down the plane, so friction acts up the plane. The resultant down the plane is

.

7 Apply Newtons second law

As P has mass ,  down the plane.

8 Find V

From rest over  m, . With ,  to 3 significant figures.

✓ FINAL ANSWER
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