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WME01/01 MAY/JUNE 2024

Question 1 5 marks Momentum, Impulse & Collisions

WORKED SOLUTION Question 1 · WME01/01 May/June 2024

1 Use conservation of momentum
When the string becomes taut, A and B move with the same speed . Before this, only A is moving.
Hence .

2 Find the common speed

From , cancel  to get .

3 Use impulse on A

The impulse on A equals the magnitude of its change in momentum: .

4 Simplify the impulse

.

✓ FINAL ANSWER
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Question 2 4 marks Forces

WORKED SOLUTION Question 2 · WME01/01 May/June 2024

1 Resolve the two forces
Take east as  and north as . The force due west is . A bearing of  is  west of north, so the
8 N force has components .

2 Add the components
.

3 Find the magnitude

.

4 Give a decimal value
, so the magnitude is about  to 2 significant figures.

✓ FINAL ANSWER
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Question 3 6 marks Newton's Second Law

WORKED SOLUTION Question 3 · WME01/01 May/June 2024

1 Use the lower particle to find acceleration
For P, take downward as positive. Its weight is  and the tension in the string between P and Q is

 upward, so .

2 Find the acceleration
The equation gives , hence  downward.

3 Write the equation for Q
For Q, downward forces are its weight  and the lower string tension . The upper string tension

 acts upward. Taking downward as positive: .

4 Substitute acceleration

.

5 Find the upper tension

.



✓ FINAL ANSWER
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Question 4 6 marks Moments

WORKED SOLUTION Question 4 · WME01/01 May/June 2024

1 Set the positions relative to C
The rod is 6.5 m long and overhangs C by 1.5 m, so C is 5.0 m from A. The rod centre of mass is 3.0 m
from A, so it is 2.0 m to the left of C. Point D is 0.5 m from A, so it is 4.5 m to the left of C.

2 Use the limiting balance for smallest M
For the smallest , the rod is just prevented from tilting clockwise about C. Taking moments about C:

.



3 Find M
, so  and .

4 Place the new particle E
Now the old particles are removed. Since  m and  m, E is  m from A, so E is 
m to the right of C.

5 Find the new particle mass from moments
At tilting about C, moments about C give , so .

6 Find the force at C
The upward force at C balances the rod and the new particle: , which is
about .

✓ FINAL ANSWER
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Question 5 14 marks Constant Acceleration in 1D

WORKED SOLUTION Question 5 · WME01/01 May/June 2024

1 Find the first distance

For the first 5 seconds, P falls freely from rest. Using , .

2 Find the speed when the parachute opens
After 5 seconds of free fall,  downward.

3 Find the new acceleration
After the parachute opens, weight is  N downward and resistance is  N upward.

Taking downward as positive, the resultant is  N, so .



4 Use the remaining distance
The remaining distance is  m. Using :

.

5 Find the landing speed
, so P lands with speed .

6 Find the time after the parachute opens
Using , , so  s after the parachute opens.

7 Find the total time and describe the graph
The total time is  s. The speed-time graph rises linearly from  to  over the first 5 s, then
falls linearly to  at ; it does not meet the time-axis.

✓ FINAL ANSWER

. (d) Speed-time graph: straight line from  to
 then straight line down to .
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Question 6 12 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 6 · WME01/01 May/June 2024

1 Use the trig ratios

Given , use  and .

2 Resolve vertically
The box moves at constant speed, so it is in equilibrium. Vertically, , hence

.

3 Resolve horizontally
Horizontally, the tension component balances friction: .



4 Use friction

With , . Therefore .

5 Find T

Substitute  and : . This gives , so

.

6 Find the deceleration when the rope is removed

On the horizontal plane without the rope,  and friction is . Hence the acceleration is .

7 Use SUVAT to find d

When the speed has fallen from  to , use : .

8 Solve for d

, so  and .

✓ FINAL ANSWER
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Question 7 13 marks Working with Vectors

WORKED SOLUTION Question 7 · WME01/01 May/June 2024

1 Resolve the velocity of B

For a bearing angle  with , use  and . Therefore

.



2 Write the position of B
At noon, B is at . With constant velocity , .

3 Find AB vector

A has position vector . Hence .

4 Show the printed expression

This simplifies to  km.

5 Show the boats do not collide

For collision, both components must be zero. From , . From , 

. These times are different, so the boats never collide.

6 Use the bearing 225 degrees condition

A bearing of  means B is south-west of A, so the i and j components of  are equal and
negative. Set .

7 Find the distance

The equation gives . Then each component is , so the distance is

.

✓ FINAL ANSWER
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Question 8 15 marks Resolving Forces, Inclined Planes



WORKED SOLUTION Question 8 · WME01/01 May/June 2024

1 Use the trig ratios

Here , so  and .

2 Show the frictional force on A

For A, . Since , .

3 Write the equation for B
B moves down as A moves up. Taking downward as positive for B: .

4 Write the equation for A

Taking up the plane as positive for A: . Substituting  and

 gives .

5 Show the acceleration

From B, . Substitute into A equation: . The

constant part is , so  and .

6 Find the speed when B reaches the ground
While B descends distance , A moves distance  up the plane from rest with acceleration . Thus

.

7 Find the later deceleration of A
After B reaches the ground, the string no longer pulls A. The forces down the plane on A are

. Since A has mass , its deceleration is .

8 Find the extra distance and total distance

Let the extra distance be . Using  with  gives . Total distance

travelled by A is .
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