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WME01/01 OCTOBER 2022

Question 1 5 marks Momentum, Impulse & Collisions

WORKED SOLUTION Question 1 · WME01/01 October 2022

1 Use conservation of momentum
The trucks join together, so they move with a common speed . Using tonnes consistently,

.

2 Find the common speed
, so .

3 Use change in momentum of S
Truck S has mass  kg. Its speed changes from  to .

4 Find the impulse magnitude
.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2022

Question 2 6 marks Moments

WORKED SOLUTION Question 2 · WME01/01 October 2022

1 Set the distances

The rod length is . The centre of mass is at the midpoint, distance  from A. Also  and

.

2 Use the largest mass condition
For the largest possible mass at B, the string at C is just slack and the rod is about to tilt about D.



3 Take moments about D

Let the particle mass be . The distance from D to B is  and the distance from D to the rod's

centre of mass is . Hence .

4 Find the largest mass

Cancel : , so .

5 Use the given mass

Now the particle has mass . Let the tensions at C and D be  and .

6 Take moments about D

About D, .

7 Find the tension at C

, so .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2022

Question 3 11 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 3 · WME01/01 October 2022

1 Use the trig ratios

Since ,  and .

2 Check the no-friction case
If there is no friction, the component of the horizontal force up the plane balances the component of
weight down the plane: .

3 Substitute X = 14.7

, and . The components balance exactly, so the frictional force

is zero.



4 Set the direction for smallest X
For the smallest possible , the particle is about to slide down the plane, so friction acts up the
plane.

5 Resolve perpendicular to the plane
The horizontal force increases the normal reaction, so .

6 Use limiting friction
With , the limiting friction is .

7 Resolve along the plane
At the limiting case, .

8 Solve for X

Substitute the exact trig values: . This gives

, so .

✓ FINAL ANSWER

 When , .

.
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Question 4 6 marks Newton's Second Law

WORKED SOLUTION Question 4 · WME01/01 October 2022

1 Consider the lift only
For the lift, the upward force is the cable tension  N. Downward forces on the lift are its own
weight  and the contact forces from Alan and Bhavana,  N and  N.

2 Apply Newtons second law
Taking upward as positive: .



3 Find the acceleration
, so  and .

4 Consider Alan
Let Alan's mass be . The upward force on Alan is  N and his weight is .

5 Find Alan's mass
, so . Hence .

✓ FINAL ANSWER
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Question 5 9 marks Constant Acceleration in 1D

WORKED SOLUTION Question 5 · WME01/01 October 2022

1 Find one side of the slow-speed interval
The speed is less than  near the highest point. From speed  to speed , use

: .

2 Find the total distance
This gives  m on the way up. The same distance occurs on the way down before the
speed reaches  again, so the total distance is , about .

3 Interpret speed greater than 29.4
The ball has speed  again when it passes A on the way down. It is faster than  only after
passing A downward until it hits the ground.

4 Find that time

From A to the ground, taking downward as positive, .

5 Solve the time equation
, giving the positive root .



6 Describe the speed-time graph
The graph starts at speed  when , decreases linearly to speed  at , then increases
linearly until the ball hits the ground. The final speed is greater than , so the right-hand arm
ends above the starting height on the speed axis.

✓ FINAL ANSWER

 V-shaped speed-time graph
through  and , ending above .
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Question 6 9 marks Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 October 2022

1 Find the resultant force
.

2 Use the direction of motion
Since the particle starts from rest, its motion is in the direction of the resultant force. This direction is

, so .

3 Show the relation
, hence .

4 Find q when p = 5
Substitute  into : , so .

5 Find the resultant force
The resultant force is  N.

6 Find acceleration

The mass is  kg, so .



7 Find velocity at t = 4
Starting from rest, .

8 Find the speed

Speed , about .

✓ FINAL ANSWER
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Question 7 13 marks Newton's Second Law

WORKED SOLUTION Question 7 · WME01/01 October 2022

1 Write the friction on Q
For Q on the horizontal table, , so the friction is .



2 Apply Newtons second law to P
P moves downward and Q moves towards the pulley. For P, taking downward as positive:

.

3 Apply Newtons second law to Q
For Q, taking motion towards the pulley as positive: .

4 Use T = kmg
From P, . From Q, .

5 Find k

Equate the two accelerations: . Hence  and .

6 Find the acceleration

.

7 Use motion from rest

Q starts from rest and travels distance , so .

8 Find the time

, so .

9 Consider mu at least 1
If , the maximum available friction on Q is at least , so it can balance the pull caused by the
hanging particle. The system would not start moving.

✓ FINAL ANSWER

 If , the system would not move because

friction can balance the pull from P.
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Question 8 16 marks Working with Vectors

WORKED SOLUTION Question 8 · WME01/01 October 2022

1 Find the speed of A
.

2 Write A position
At time , .

3 Write B position
.

4 Use AB vector

.



5 Compare components

Given , compare coefficients:  and .

6 Find p and q
Therefore  and .

7 Find the time when the distance is 15

Use : .

8 Solve the distance equation

This gives , so  and .

9 Find BA at this time

At , . Therefore .

10 Convert to a bearing

A is north-west of B. The angle west of north satisfies , so . Bearing

 to the nearest degree.

✓ FINAL ANSWER
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