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WME01/01 JANUARY 2023

Question 1 10 marks Kinematics Graphs



WORKED SOLUTION Question 1 · WME01/01 January 2023

1 Relate the acceleration and deceleration times
The train reaches  in  seconds. Since the acceleration magnitude is twice the deceleration
magnitude, the time needed to decelerate from  to  is .

2 Describe the graph
The speed-time graph rises linearly from  to , stays horizontal at speed  from  to

, then falls linearly to zero at .

3 Use area under the graph

The distance from A to B is . The area is .

4 Solve for T
, so  and .

5 Find the acceleration

During the first  seconds, . With , .

✓ FINAL ANSWER

 Speed-time graph with times , ,  and top speed .

.
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Question 2 8 marks Momentum, Impulse & Collisions

WORKED SOLUTION Question 2 · WME01/01 January 2023

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

.

2 Use the speed difference
After the collision, A keeps the same direction. Let A's speed be . The valid motion has B moving in
A's direction with speed .

3 Use conservation of momentum
.

4 Find the two speeds
, so . Hence , and B's speed is .

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

6 State the magnitude
The magnitude of the impulse is .



✓ FINAL ANSWER
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Question 3 10 marks Working with Vectors

WORKED SOLUTION Question 3 · WME01/01 January 2023

1 Find the velocity at t = 2
.

2 Find the speed
The speed is .

3 Find the angle with i

The velocity  is below the positive  direction. The acute angle satisfies .

4 State the angle
, so the size of the angle is  to the nearest degree.

5 Write the velocity at time T
.

6 Use the given direction

The direction is parallel to , so the component ratio must match: .

7 Solve for T
, so . Hence  and .



✓ FINAL ANSWER
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Question 4 8 marks Moments

WORKED SOLUTION Question 4 · WME01/01 January 2023

1 Set the distances
The branch has length  m. Since  m and  m,  m and

 m. The centre of mass is  m from C.

2 Use the first tilting condition
With the  N upward force at B, the branch is on the point of tilting about C, so the support at D
has zero reaction.



3 Take moments about C
The upward force at B balances the weight moment: . Thus .

4 Use the second tilting condition
With the  N downward force at B, the branch is on the point of tilting about D, so the support at
C has zero reaction.

5 Take moments about D
The distance from D to the centre of mass is . Hence .

6 Solve the simultaneous equations
From the second equation, . Since , , so

 and .

7 Find x
Using , , so .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2023

Question 5 9 marks Constant Acceleration in 1D

WORKED SOLUTION Question 5 · WME01/01 January 2023

1 Use average speed from P to Q
From P to Q, the speed changes uniformly from  to  over  s. The average speed is

.



2 Show x = 3u

Distance , so . Hence .

3 Use Q to R
The distance . The speed changes from  to  with acceleration .

4 Find u
Use : . Thus , so  and

.

5 Find the first 12 seconds distance
In the first  seconds, the distance is  m.

6 Find the next 2 seconds distance
From  to , the vehicle starts this part at speed  and accelerates at . Distance

 m.

7 Add the distances
Total distance in the first  seconds is .

✓ FINAL ANSWER
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Question 6 8 marks Forces

WORKED SOLUTION Question 6 · WME01/01 January 2023

1 Resolve perpendicular to the motion
The boat travels straight, so the sideways components balance: .



2 Resolve along the motion
The speed is constant, so the forward components balance the resistance:

.

3 Eliminate P
From the two equations,  and .

4 Find alpha

Divide the sine equation by the cosine equation: . This gives ,

so  approximately.

5 Find P

Use : . Hence .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2023

Question 7 7 marks Newton's Second Law

WORKED SOLUTION Question 7 · WME01/01 January 2023

1 Define the box mass
Let the combined mass of boxes P and Q be . The lift itself has mass , so the total moving mass
is .

2 Apply Newtons second law to the whole system

Taking upward as positive, .



3 Find M

Move the weight term to the right: . Hence

 and .

4 Let the mass of P be p

For box P alone, the upward force from Q is , while its weight is . The acceleration is still 

upward.

5 Apply Newtons second law to P

.

6 Find p

Divide by : . Therefore .

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



WORKED SOLUTION Question 8 · WME01/01 January 2023

1 Resolve perpendicular to the plane
The force of  N is angled away from the plane, so . Hence

.

2 Use friction
The parcel moves up the plane, so friction acts down the plane. With , .

3 Resolve parallel to the plane
Taking up the plane as positive: .

4 Substitute for R and F
.

5 Find the acceleration
Using , this gives  up the plane.

6 Find the speed at B
From A to B, ,  and . Use : .

7 State the speed
, about .

8 Check rest after the force is removed
At C, with the pulling force removed, . The maximum friction is

.

9 Compare with the downslope weight component
The component of weight down the plane is . Since , friction is not
large enough to hold P at rest, so P will not remain at rest at C.

✓ FINAL ANSWER

 P will not remain at
rest at C.
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