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WME01/01 MAY/JUNE 2023

Question 1 7 marks Momentum, Impulse & Collisions

WORKED SOLUTION Question 1 · WME01/01 May/June 2023

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

. After the collision, B has velocity  because its direction is reversed.

2 Use conservation of momentum
Let the velocity of A after the collision be . Then .

3 Solve for the velocity of A
, so . Hence  and .

4 State the speed and direction
The speed of A is the magnitude of its velocity, so it is . The negative sign shows that A has

reversed direction.

5 Find the impulse on B
Impulse equals change in momentum. For B, .



6 Attach the units
The impulse is , equivalently .

✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2023

Question 2 10 marks Working with Vectors

WORKED SOLUTION Question 2 · WME01/01 May/June 2023

1 Use equilibrium
For equilibrium, . Hence .

2 Find F3
, so .

3 Find the resultant when c = 2
When ,  and . Therefore the resultant is .



4 Find the angle
The resultant is in the second quadrant. Its angle from the positive  direction is

, so the angle is about .

5 Find the magnitude of the resultant

.

6 Use F = ma
The acceleration magnitude is , so . Hence .

✓ FINAL ANSWER
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WME01/01 MAY/JUNE 2023

Question 3 8 marks Constant Acceleration in 1D

WORKED SOLUTION Question 3 · WME01/01 May/June 2023

1 Use free fall for student A

From rest, with downward displacement  m and acceleration , use .

2 Find the time

, so  and .

3 Find the acceleration in student B's model

Now the time is  s. Again starting from rest, , so 

downward.

4 Apply Newtons second law
Taking downward as positive, weight is  and resistance  acts upward. Therefore

.

5 Find R
, so .



✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2023

Question 4 12 marks Moments



WORKED SOLUTION Question 4 · WME01/01 May/June 2023

1 Set the geometry
The beam is  m long. Since  m and  m, point D is  m from A. The uniform
beam has weight  acting  m from A.

2 Name the tensions
Let the tension at D be . The tension at C is four times this, so it is .

3 Use vertical equilibrium
, so .

4 Take moments about A
The particle at A has no moment about A. Hence .

5 Find T

, so  and .

6 Find p

Substitute into : . Thus  and .

7 Use the tilting condition
When the particle of mass  is at A and the beam is on the point of tilting, the rope at D is just
slack, so its tension is zero.

8 Take moments about C
About C, the particle at A has moment  and the beam weight has moment  in the

opposite direction. Thus , giving .

9 Use the modelling assumption
The beam is uniform, so its centre of mass is at the midpoint of the beam and its weight acts there.

✓ FINAL ANSWER

 The beam weight acts at its midpoint.
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WME01/01 MAY/JUNE 2023

Question 5 11 marks Kinematics Graphs



WORKED SOLUTION Question 5 · WME01/01 May/June 2023

1 Find the car distance
The car graph is a triangle from  to  plus a rectangle from  to . Distance

.

2 Simplify the car distance

, as required.

3 Describe the motorbike graph
The motorbike starts at , accelerates with the same gradient as the car until , then
travels at constant speed until , then decelerates linearly to .

4 Find the motorbike constant speed

The car acceleration is . The motorbike accelerates for  s, so its speed is .

5 Find the motorbike distance

Its distance is .

6 Simplify the motorbike distance

This becomes .

7 Equate the two distances

At time , the distances are equal: . Divide by  to get

.

8 Find T
Multiplying by  gives , so .

✓ FINAL ANSWER

.

 Motorbike graph starts at , reaches  at , stays constant to , then falls to

 at .

.

Dr Eslam Ahmed · eliteigcse.com
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Question 6 7 marks Forces

WORKED SOLUTION Question 6 · WME01/01 May/June 2023

1 Use the trig ratios

Given , use  and .

2 Resolve vertically
The applied force increases the normal reaction in this model, so .

3 Resolve horizontally
For the particle not to move, friction must be able to balance the horizontal component of the
applied force, so .

4 Use limiting friction

Since , .



5 Substitute the exact trig values

Thus .

6 Rearrange the inequality

Multiplying by  gives . Hence , so .

✓ FINAL ANSWER
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WME01/01 MAY/JUNE 2023

Question 7 11 marks Newton's Second Law



WORKED SOLUTION Question 7 · WME01/01 May/June 2023

1 Use the whole system
For car plus trailer, the total mass is  kg and the total resistance is . Taking up the
slope as positive: .

2 Show R is 60

Since , . So , giving

 and .

3 Apply Newtons second law to the trailer
For the trailer while it is being towed, .

4 Find the tow-bar tension

, so  and .

5 Find the trailer acceleration after the break
After the tow bar breaks, the trailer is still moving up the slope, but the component of weight and
resistance act down the slope. Taking up the slope as positive: .

6 Simplify the acceleration

, so .

7 Find the stopping distance

With initial speed  and final speed , use : . Hence

.

✓ FINAL ANSWER
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Question 8 9 marks Working with Vectors



WORKED SOLUTION Question 8 · WME01/01 May/June 2023

1 Find the velocity of R
R moves from  to  in  s. Its displacement is , so its velocity is .

2 Write r
.

3 Write s
Point C has position vector . Since S moves with velocity , 
.

4 Find SR vector

.

5 Simplify SR

Therefore  m.

6 Minimise the distance squared
The distance squared is .

7 Expand the quadratic
.

8 Find the minimum time

The quadratic is minimum at  s.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com


