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WME01/01 OCTOBER 2024

Question 1 6 marks Momentum, Impulse & Collisions

WORKED SOLUTION Question 1 · WME01/01 October 2024

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

2 Apply conservation of momentum
. The left side is  and the right side is .

3 Show the ratio

, so .

4 Use change in momentum for A
The impulse received by A is the change in momentum of A: .

5 Substitute y

Using , .

✓ FINAL ANSWER
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Question 2 9 marks Moments

WORKED SOLUTION Question 2 · WME01/01 October 2024

1 Find the reactions from vertical equilibrium
Vertically, . Given , we have . Therefore

, so  and .



2 Set the distances from D
 is  m from A. The support C is  m to the left of D, the child at E is

 m to the left of D, and the centre of mass is  m to the left of D.

3 Take moments about D
Balancing moments about D gives .

4 Show x is 1.38

Substitute : , so  and .

5 Use the tilting condition with the block
When the block at B is on the point of making the beam tilt, the beam is about to pivot about D and
the reaction at C is zero.

6 Take moments about D for the block
The child and the beam act to the left of D, and the block at B acts  m to the right of D. Hence

.

7 Find M

, so .

✓ FINAL ANSWER
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Question 3 11 marks Working with Vectors

WORKED SOLUTION Question 3 · WME01/01 October 2024

1 Find the velocity of A
From 1 pm to 3 pm is 2 hours. The displacement of A is  km,
so .

2 Write the position vector of A
At time  hours after 1 pm, .

3 Convert the speed to metres per second
The speed of A is . Converting to ,

.

4 Find the point P reached by B
At 2:30 pm,  hours after 1 pm. For B, .



5 Check whether A reaches P

Set . From the i-component, , so .

6 Confirm with the j-component

When , . Both components match, so A also passes through P.

✓ FINAL ANSWER
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Question 4 13 marks Kinematics Graphs



WORKED SOLUTION Question 4 · WME01/01 October 2024

1 Use the area under P graph
For cyclist P, the distance from A to B is the area under the speed-time graph from  to . This is

.

2 Show V is 3.2
, so .

3 Find P acceleration

Between  and , P accelerates from  to . Hence .

4 Describe Q graph
Cyclist Q starts at  from rest, accelerates in a straight line for  seconds to speed ,
then continues horizontally at  until .

5 Find P distance by t equals 54

By , P has travelled .

6 Form Q distance in terms of T
Q travels for  seconds after starting at . Her distance is

.

7 Solve for T
Q catches P at , so . Thus  and  s.

✓ FINAL ANSWER
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Question 5 13 marks Newton's Second Law



WORKED SOLUTION Question 5 · WME01/01 October 2024

1 Write the equation for P
P has mass  kg and moves upwards, so taking upwards as positive gives .

2 Write the equation for Q
Q has mass  kg and moves downwards, so taking downwards as positive for Q gives .

3 Find acceleration and tension
Adding the two equations gives , so . Substitute into :

.

4 Find the force on the pulley

The pulley is pulled by two vertical tensions, each of magnitude . Hence 

.

5 Find Q speed when the string breaks
Before the string breaks, Q descends  m from rest with acceleration . Thus ,

so .

6 Find the remaining fall
After the string breaks, Q is still  m above the ground and accelerates freely under gravity. Let the
impact speed be . Then .

7 Calculate the impact speed
 to 3 significant figures.

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

WORKED SOLUTION Question 6 · WME01/01 October 2024

1 Use the triangle for alpha

From , use  and .

2 Resolve perpendicular to the plane

The horizontal force has a component into the plane, so .



3 Resolve parallel for the smallest H
For the smallest , the particle is on the point of sliding down, so friction acts up the plane. Parallel
to the plane, .

4 Use friction to find H

With , the parallel equation becomes . Hence

, so .

5 Find the acceleration after H is removed

When  is removed,  and friction is . The component of weight down

the plane is , so the resultant down the plane is .

6 Apply Newtons second law

, so  down the plane.

7 Find T from the displacement

From rest, the particle moves  m with acceleration . Using :

. Thus .

✓ FINAL ANSWER
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Question 7 11 marks Constant Acceleration in 1D

WORKED SOLUTION Question 7 · WME01/01 October 2024

1 Find the first flight time
For ball A, take upward as positive. Returning to the ground gives . The non-zero

solution is  to 3 significant figures.

2 Find the rebound speed
After impact, A rebounds to a maximum height of  m. At the top, , so . Hence

.

3 Use impulse as change in momentum
Just before the first impact, A has velocity . Just after impact, it has velocity .
With mass  kg, .



4 Calculate the impulse
, so the impulse is  to 3 significant figures.

5 Write the height of A before first impact
For the first meeting with B, A is still in its first flight. Its height at time  is .

6 Write the height of B
B starts at time , so at time  it has been moving for  seconds. Its height is

.

7 Set the heights equal
. Expanding and simplifying gives .

8 Find T2

, so  to 3 significant figures.

✓ FINAL ANSWER
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