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WME01/01 MAY/JUNE 2025

Question 1 6 marks Momentum, Impulse & Collisions

WORKED SOLUTION Question 1 · WME01/01 May/June 2025

1 Part (a): Find v in terms of u - Apply impulse-momentum theorem to Q

For particle Q:

; Mass = 
; Initial velocity = 
; Final velocity = 
; Impulse received = 

2 Part (a): Find v in terms of u - Set up equation
      



3 Part (b): Find the value of k - Apply conservation of momentum

Before collision:
  

After collision:
  

4 Part (b): Find the value of k - Set up equation
      

✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2025

Question 2 7 marks Working with Vectors

WORKED SOLUTION Question 2 · WME01/01 May/June 2025

1 Part (a): Find velocity of A - Find change in position
Given positions for particle A:

; At : 
; At : 

   

2 Part (b): Find expression for r at time t - Use position-velocity relationship

Using  with :

  
 



3 Part (c): Find bearing of B from A when t = 5 - Find positions at t = 5
For A at :  (given)

For B at :
  

4 Part (c): Find bearing of B from A when t = 5 - Find vector from A to B

  

5 Part (c): Find bearing of B from A when t = 5 - Find angle and bearing
Angle from South (negative j direction):

  

Bearing = 

✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2025

Question 3 8 marks Constant Acceleration in 1D

WORKED SOLUTION Question 3 · WME01/01 May/June 2025

1 Part (a): Find the value of U - Identify SUVAT variables
Taking upward as positive:

;  m s  (unknown, upward)
;  m (displacement from A to B, downward)
;  seconds
;  m s  (gravity, downward)

2 Part (a): Find the value of U - Apply 

     

3 Part (b): Find speed as particle hits ground - Use SUVAT to find velocity at B

   

Since particle is moving downward at B,  m s  (negative)

4 Part (b): Find speed as particle hits ground - Find speed
Speed , or about  to 2 significant figures.



5 Part (c): Sketch speed-time graph - Analyze the motion
The particle:

; Starts at A with speed  m s  upward
; Decelerates (speed decreases) as it goes up
; Reaches maximum height when speed = 0
; Accelerates (speed increases) as it falls down
; Hits ground at B with speed 22.6 m s

Time to reach maximum height:
  

6 Part (c): Sketch speed-time graph - Sketch the graph
Key Features:

; V-shaped graph (straight lines due to constant acceleration)
; First line: negative gradient (speed decreasing)
; Second line: positive gradient (speed increasing)
; Vertex on horizontal axis (speed = 0 at max height)
; Second line is longer and steeper (falls from greater height)

✓ FINAL ANSWER

 (about  to 2 s.f.).

. (c) Correct V-shaped velocity-time graph with the labelled values from the working.
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WME01/01 MAY/JUNE 2025

Question 4 7 marks Forces

WORKED SOLUTION Question 4 · WME01/01 May/June 2025

1 Part (a): Find the value of  - Resolve perpendicular to direction of motion

Perpendicular component of 800 N rope:

Perpendicular component of 500 N rope:

2 Part (a): Find the value of  - Set components equal
     



3 Part (b): Find acceleration of barge - Resolve parallel to direction of motion

Parallel component of 800 N rope:

Parallel component of 500 N rope:

Resistance force:  N (opposes motion)

Mass:  tonnes  kg

4 Part (b): Find acceleration of barge - Apply Newton's Second Law
    

✓ FINAL ANSWER

 to the nearest degree.

.
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WME01/01 MAY/JUNE 2025

Question 5 6 marks Moments

WORKED SOLUTION Question 5 · WME01/01 May/June 2025

1 Setup Diagrams - Scenario 1 - Tilting about A
Taking moments about A:

Clockwise moments = Anticlockwise moments

 



2 Setup Diagrams - Scenario 2 - Tilting about C
Taking moments about C:

Distance from C to COM = 

Distance from C to B = 

  

3 Setup Diagrams - Substitute equation (1) into equation (2)
From (1): 

    

Substitute back into (1):

     

Or in exact form: 

✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2025

Question 6 11 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 6 · WME01/01 May/June 2025

1 Part (a): Show deceleration =  - Find exact trig values

Given: 

Using 3-4-5 right triangle:

2 Part (a): Show deceleration =  - Resolve perpendicular to plane

 

3 Part (a): Show deceleration =  - Calculate friction force

Package moving UP, so friction acts DOWN the plane:

  



4 Part (a): Show deceleration =  - Resolve parallel to plane

Taking up the plane as positive:

    

Deceleration = 

5 Part (b): Find initial speed U - Identify SUVAT variables
Package projected up plane, comes to rest at B:

;  m s  (unknown)
;  m s  (comes to rest)
;  m s  (from part a)
;  m

6 Part (b): Find initial speed U - Apply 

     

Or using exact form: 

7 Part (c): Find smallest value of X - Analyze forces when package at rest at B
Package held at rest on slope by force X up the plane.

Without X, package would slide down (component down > friction up).

For MINIMUM X, friction acts UP the plane (at limiting friction).

8 Part (c): Find smallest value of X - Resolve perpendicular to plane
Mass = 2 kg, so weight =  N

  

9 Part (c): Find smallest value of X - Calculate friction
Friction acts UP the plane (limiting):

  

10 Part (c): Find smallest value of X - Resolve parallel to plane
For equilibrium (package at rest):

Taking up plane as positive:

      

✓ FINAL ANSWER

, as required.

 (about ).

 (about ).
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WME01/01 MAY/JUNE 2025

Question 7 13 marks Working with Vectors

WORKED SOLUTION Question 7 · WME01/01 May/June 2025

1 Part (a): Find magnitude of acceleration of A - Identify acceleration from velocity function
Given: 

This is in form: 

Therefore:

; Initial velocity: 
; Acceleration:  km h

2 Part (a): Find magnitude of acceleration of A - Find magnitude

    



3 Part (b): Find acceleration of B - Use two velocity points to find acceleration
Given:

; At : 
; At : 

   

4 Part (c): Find velocity of B at t = 0 - Use velocity equation backward

From  back to :

   

5 Part (d): Find exact value of  when both have same speed - Express velocities at time t
For boat A:

For boat B:
 

6 Part (d): Find exact value of  when both have same speed - Find magnitudes
  

  

7 Part (d): Find exact value of  when both have same speed - Set magnitudes equal
  

8 Part (d): Find exact value of  when both have same speed - Solve using quadratic formula
 

Taking positive value:

9 Part (e): Show  - Condition for same direction
Velocities parallel when:

10 Part (e): Show  - Cross-multiply
  
 

11 Part (e): Show  - Divide by 2 to get required form

Therefore:  and 

✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2025

Question 8 17 marks Newton's Second Law

WORKED SOLUTION Question 8 · WME01/01 May/June 2025

1 Part (a): Write equation of motion for P - Identify forces on P
Particle P (mass ) moves upward with acceleration :

; Tension T (upward)
; Weight  (downward)

2 Part (a): Write equation of motion for P - Apply Newton's Second Law
Taking upward as positive:



3 Part (b): Find value of k - Write equation of motion for Q
Particle Q (mass ) moves downward with acceleration :

Taking downward as positive for Q:

   

4 Part (b): Find value of k - Substitute into equation for P
From part (a): 

     

5 Part (c): Find force on pulley while Q moving down - Identify tension in string
From part (b): 

Given:  kg

   

6 Part (c): Find force on pulley while Q moving down - Find force on pulley
The pulley experiences two tension forces:

; Horizontal tension from P:  N
; Vertical tension from Q:  N

These are perpendicular, so use Pythagoras:

     

Or:  N

Wait, let me recalculate...

Actually:  (both tensions pull on pulley)

    

Or:  N

7 Part (d): Find impulse when Q hits ground - Find velocity of Q just before hitting ground
Using SUVAT with:

;  (starts from rest)
;  m s
;  m

    

Or exact: 

Actually: , so  m s



8 Part (d): Find impulse when Q hits ground - Calculate impulse

Taking downward as positive before impact:

; Velocity before:  m s  (downward)
; Velocity after:  m s  (upward, rebounds)
; Mass of Q:  kg

   

Or using exact values:  N s

9 Part (e): Find total time until P first comes to rest - Time for Q to fall ( )
Using  with ,  m, :

    

Or exact: 

Better: 

Actually: 

, so  s

10 Part (e): Find total time until P first comes to rest - Velocity of P when Q hits ground
At time , P has velocity:

   

Or:  (same as Q)

11 Part (e): Find total time until P first comes to rest - Time for P to come to rest ( )
After Q hits ground, string goes slack. P continues upward under gravity alone.

Using  with ,  m s , :

  

Or: 

12 Part (e): Find total time until P first comes to rest - Total time
   

✓ FINAL ANSWER

.
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