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TOPIC

Quantities, Units & Modelling

Every past-paper question on this topic, October 2019 to January 2026.



WME01/01 OCTOBER 2019

Question 6
12 marks Quantities, Units & Modelling

Main topic: Kinematics Graphs

WORKED SOLUTION Question 6 · WME01/01 October 2019

1 Describe the speed-time graph
The graph starts at , rises in a straight line with gradient  until time  and speed , then stays horizontal at speed  until .

2 Write V in terms of T
Uniform acceleration gives .

3 Use area for the distance

The distance is the area under the speed-time graph: .



4 Substitute V

Using : .

5 Form the quadratic
, so . Multiplying by  gives , so .

6 Solve and choose the valid root
, so  or . Since the whole race lasts  s, .

7 Give two model improvements
A more realistic model could include reaction time at the start, and could replace the instantaneous change from acceleration to constant
speed with a smoother transition.

✓ FINAL ANSWER

 Speed-time graph rises linearly to  at , then is horizontal until .

, so .

.  For example, include reaction time at the start and avoid the instantaneous change to constant speed.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2021

Question 7
10 marks Quantities, Units & Modelling

Main topic: Moments

WORKED SOLUTION Question 7 · WME01/01 May/June 2021

1 Set the support positions
The beam length is . C is at distance  from A, and D is at distance  from A because .

2 Name the reactions
Let the reaction at C be . The reaction at D is .

3 Use vertical equilibrium
, so  and .

4 Take moments about A
The beam's weight acts at distance  from A. Hence .

5 Find x

Substitute : . Thus .



6 Use equal reactions with the box
When the box is added, let each support reaction be . Vertical equilibrium gives .

7 Take moments about A again

The box is at . Moments about A give .

8 Solve for M

Substitute  and cancel : . Hence  and .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2023

Question 6 8 marks Quantities, Units & Modelling Main topic: 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 Quantities, Units & Modelling

Main topic: 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

.

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Working with Vectors

Every past-paper question on this topic, October 2019 to January 2026.



WME01/01 OCTOBER 2019

Question 7 7 marks Working with Vectors

WORKED SOLUTION Question 7 · WME01/01 October 2019

1 Resolve 2F
Since  has magnitude  N on a bearing of ,  has magnitude  N on the same bearing.

2 Write the components
. Also .

3 Find P
.

4 Find the magnitude

 N.

5 Find the bearing angle

The vector is in the north-east quadrant. The angle east of north satisfies .

6 State the bearing
 approximately, so the bearing is  to the nearest degree.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2019

Question 8 14 marks Working with Vectors

WORKED SOLUTION Question 8 · WME01/01 October 2019

1 Resolve B's velocity
A bearing of  is  east of south. Therefore the east component is  and the north component is

.

2 Write B's velocity
.

3 Write A's position
Boat A starts at  and travels due west at , so .

4 Write B's position
Boat B starts at O, so .

5 Find the separation vector

.

6 Use the noon distance
At noon the distance between the boats is  km. Set the later distance equal to : .

7 Solve for t

Expanding gives , so . The later time is  hours.

8 Convert to clock time

 hours is  hour and  minutes after noon, which rounds to  pm, or .



✓ FINAL ANSWER

, or .

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2020

Question 6 11 marks Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 January 2020

1 Find the magnitude
For ,  N.

2 Find the direction angle of F

The angle that  makes with the positive  direction is , where . Thus  approximately.

3 Compare with i plus j
The vector  makes an angle of  with the positive  direction.

4 Find the angle between the vectors
So the required angle is , approximately .

5 Write the resultant
The resultant of  and  is .

6 Use the parallel opposite direction
Parallel but opposite to  means the resultant is a positive multiple of .

7 Solve for a
Let . From the  component, , so . Then , hence .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2021

Question 6 12 marks Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 January 2021

1 Write Agatha position
.

2 Find point P
At , Agatha is at .

3 Write Brionie position
.

4 Show Brionie passes P
Set  to get . Also  gives . So Brionie also passes through P at  s.

5 Find AB vector

.

6 Simplify AB

So  m.



7 Minimise distance squared
.

8 State the minimum distance
The minimum occurs when , giving . Hence the minimum distance is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2021

Question 8 12 marks Working with Vectors

WORKED SOLUTION Question 8 · WME01/01 October 2021

1 Convert the time
From 7:00 to 7:36 is  minutes, which is  hours.

2 Find velocity
Displacement . Divide by : .

3 Write the ship position
.

4 Use 8:48
At 8:48, . The ship position is . The lighthouse is due east, so it has the same j-component, .

5 Use 9:00
At 9:00, . The ship position is . The lighthouse is north-east of the ship, so its east and north displacements from the ship are
equal.

6 Find the lighthouse position
Since the lighthouse has j-component , from  it is  km north, so it is also  km east. Hence its position is .

7 Find when the ship is due south
Due south of the lighthouse means the ship has i-component . Set , so .



8 Find the ship position
At , .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2022

Question 6 12 marks Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 January 2022

1 Use F = ma
The total force is . Since the mass is  kg and acceleration is , the total force is .

2 Equate components
 and .

3 Find p and q
Subtract the equations to get . Then , so .

4 Find the angle with j
The acceleration is . Its dot product with  is , so the angle with the positive  direction is obtuse. Since the components are equal in
magnitude, the angle is .

5 Write the velocity at time T
.

6 Use the direction vector

The velocity is parallel to , so .

7 Solve for T
, so . Hence  and .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2022

Question 8 14 marks Working with Vectors

WORKED SOLUTION Question 8 · WME01/01 January 2022

1 Write the position of A
.

2 Write the position of B
.

3 Find AB

.

4 Show the expression

This simplifies to  km.

5 Use distance squared
The square of the distance is .

6 Expand and minimise

. This quadratic is minimum at .



7 Find the shortest distance

At , , so the shortest distance is .

8 Find the bearing

At closest approach, B is west and north of A. The angle west of north satisfies , so . Bearing

, which is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2022

Question 6 6 marks Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 May/June 2022

1 Find the acceleration
The velocity changes from  at  to  at . The time difference is  s.

2 Calculate acceleration

.

3 Find velocity at t = 3.5
From  to  is  s, so .

4 Simplify the velocity
.

5 Find the speed
Speed , about .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2022

Question 8 17 marks Working with Vectors

WORKED SOLUTION Question 8 · WME01/01 May/June 2022

1 Find the bearing of Q
Q has velocity , so it travels south-east with equal east and south components. Its bearing is .

2 Write P position
P starts at the origin and has velocity , so .

3 Write Q position
Q starts at  and has velocity , so .

4 Show PQ

.

5 Find the bearing at t = 10

At , . This means Q is east of P, so P is west of Q. The bearing of P from Q is .



6 Use the north-east condition

Q is north-east of P when the i and j components of  are equal and positive. So .

7 Find the distance then

The equation gives . Then , so the distance is .

8 Set the 200 m distance equation
For distance  m, .

9 Solve for t

This simplifies to , so . Hence  or  s.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2022

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

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2022

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

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2023

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



WME01/01 OCTOBER 2023

Question 6 15 marks Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 October 2023

1 Find the velocity of P
From 12:00 to 12:30, the displacement of P is  km. The time is  hours, so

.

2 Write the position of P
At  hours after 12:00, .

3 Verify the collision time
At 13:30, . Then . Also .

4 State the collision position
Since both position vectors are the same, the collision point has position vector  km.

5 Find P at 14:30
At 14:30, , so .



6 Find Q after changing course
At 12:30, , so . From 12:30 to 14:30 is  hours due north at , so the extra displacement is . Thus Q is at

.

7 Find the distance
The separation vector is . The distance is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2024

Question 7 11 marks Working with Vectors

WORKED SOLUTION Question 7 · WME01/01 January 2024

1 Find the speed

The velocity is , so the speed is .

2 Write the ship position vector
At time  hours after midnight, .

3 Form the vector from lighthouse to ship

The lighthouse is at . Therefore .

4 Use distance squared
The square of the distance is .

5 Find the time of closest approach

This quadratic is minimum when .

6 Find the minimum distance
At , , so .

7 Decide if the course is safe
The unsafe distance is  km. Since , it is safe for the ship to continue its course.



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2024

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

.

Dr Eslam Ahmed · eliteigcse.com



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

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2026

Question 6 16 marks Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 January 2026

1 Find the speed of S
The velocity of S is . Its speed is the magnitude: .

2 Find the bearing of B

B has velocity , so it moves west and north. The angle west of north satisfies , giving . The bearing is

 to the nearest degree.

3 Write both position vectors
At time  hours after 9 am, . Also .

4 Find the relative position vector

.

5 Show they do not collide

For a collision, both components of  must be zero at the same time. From , . From , . These are

different, so B and S do not collide.



6 Find the north-east or south-west instant
When the separation is along a  diagonal, the two components have equal magnitude. Using the given condition, set

, so  and .

7 Find the distance d

At , both components are . Therefore  to 2 significant figures.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2019

Question 6
12 marks Working with Vectors

Main topic: Kinematics Graphs

WORKED SOLUTION Question 6 · WME01/01 October 2019

1 Describe the speed-time graph
The graph starts at , rises in a straight line with gradient  until time  and speed , then stays horizontal at speed  until .

2 Write V in terms of T
Uniform acceleration gives .

3 Use area for the distance

The distance is the area under the speed-time graph: .



4 Substitute V

Using : .

5 Form the quadratic
, so . Multiplying by  gives , so .

6 Solve and choose the valid root
, so  or . Since the whole race lasts  s, .

7 Give two model improvements
A more realistic model could include reaction time at the start, and could replace the instantaneous change from acceleration to constant
speed with a smoother transition.

✓ FINAL ANSWER

 Speed-time graph rises linearly to  at , then is horizontal until .

, so .

.  For example, include reaction time at the start and avoid the instantaneous change to constant speed.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2023

Question 6 8 marks Working with Vectors Main topic: 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

TOPIC

Kinematics Graphs

Every past-paper question on this topic, October 2019 to January 2026.



WME01/01 OCTOBER 2019

Question 6 12 marks Kinematics Graphs

WORKED SOLUTION Question 6 · WME01/01 October 2019

1 Describe the speed-time graph
The graph starts at , rises in a straight line with gradient  until time  and speed , then stays horizontal at speed  until .

2 Write V in terms of T
Uniform acceleration gives .

3 Use area for the distance

The distance is the area under the speed-time graph: .



4 Substitute V

Using : .

5 Form the quadratic
, so . Multiplying by  gives , so .

6 Solve and choose the valid root
, so  or . Since the whole race lasts  s, .

7 Give two model improvements
A more realistic model could include reaction time at the start, and could replace the instantaneous change from acceleration to constant
speed with a smoother transition.

✓ FINAL ANSWER

 Speed-time graph rises linearly to  at , then is horizontal until .

, so .

.  For example, include reaction time at the start and avoid the instantaneous change to constant speed.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2021

Question 7 12 marks Kinematics Graphs

WORKED SOLUTION Question 7 · WME01/01 January 2021

1 Find speed when parachute opens
The parachutist falls freely from rest for  s, so .

2 Describe the graph
The speed-time graph starts at , rises linearly to  at , then decreases linearly with smaller gradient for  seconds, then stays
horizontal at speed  until .

3 Use the deceleration distance
During the deceleration phase, initial speed is , acceleration is , time is , and distance is .



4 Form the equation for T

.

5 Choose the valid T
Solving gives  or . Since , take .

6 Find V
.

7 Find the total height

Height is the total area under the speed-time graph: first triangle , deceleration distance , and final rectangle

.

8 Round the height
Total height  m, which rounds to  m.

✓ FINAL ANSWER

 Speed-time graph rises to  at , falls to  at , then is horizontal to .

 to the nearest metre.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2021

Question 8 13 marks Kinematics Graphs

WORKED SOLUTION Question 8 · WME01/01 May/June 2021

1 Describe tram A graph
Tram A starts at , accelerates at  for  s, reaching speed , then continues at this constant speed.

2 Describe tram B graph
Tram B starts at , accelerates at  for  s, reaching speed , then continues at this constant speed. Its graph crosses A's
distance later.

3 Find when speeds are equal

Tram A's constant speed is . Tram B reaches speed  after  s of acceleration, so the time from  is  s.

4 Distance of A then

A travels  m in its acceleration phase, then  m. Total  m.

5 Distance of B then

B is still accelerating from rest, so its distance is  m.



6 Find d

 m.

7 Set overtake distances equal

For , A's distance is . B's distance is .

8 Find the overtake time
Set . Then  and  s.

9 Find the distance from the depot
Using A's distance,  m.

✓ FINAL ANSWER

 Tram A reaches speed  at ; tram B starts at , reaches speed  at , then later overtakes A.

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2022

Question 7 13 marks Kinematics Graphs

WORKED SOLUTION Question 7 · WME01/01 May/June 2022

1 Describe Ajaz graph
Ajaz starts from rest, accelerates linearly to speed , then continues with a horizontal speed-time line at speed .

2 Describe Beth graph
Beth starts from rest, has a steeper straight acceleration line for  seconds, then a horizontal line. Both graphs finish at the same final time.

3 Find Ajaz acceleration time

Ajaz reaches speed  with acceleration , so the time is  s.

4 Find Ajaz total time

Distance during acceleration is  m. The remaining  m at speed  takes  s, so Ajaz's total time is  s.

5 Set Beth distance equation

Beth accelerates for  seconds to speed , then runs at speed  until time . Her distance is .

6 Solve for T

. Thus . The valid root is  s.

7 Find the finish speeds
Ajaz finishes at . Beth's constant speed is .



8 Find the difference
Difference  approximately.

✓ FINAL ANSWER

 Ajaz reaches speed  then runs horizontally; Beth has a steeper initial line to speed , then horizontal, both ending at the same time.

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2025

Question 6 10 marks Kinematics Graphs



WORKED SOLUTION Question 6 · WME01/01 October 2025

1 Part (a): Find accelerations
(i) Acceleration for 

 

(ii) Deceleration for 

  

Deceleration =  m s

2 Part (b): Sketch acceleration-time graph
Analysis of each section:

; : Constant acceleration = 3 m s
; : Constant velocity, so acceleration = 0 m s
; : Constant deceleration =  m s

3 Part (c): Find distance travelled for  - Calculate area under v-t graph

The shape is a trapezium. We can split it into regions:

Method 1: Trapezium formula

Where the parallel sides are the time intervals and height is velocity.

Better to calculate as sum of shapes:

Method 2: Sum of triangle + rectangle + triangle

  

 



4 Part (d): Find value of A - Distance travelled by car (0 to 20 seconds)
Area under v-t graph from  to :

   

5 Part (d): Find value of A - Distance travelled by motorcycle (5 to 20 seconds)
Motorcycle starts at  with constant acceleration .

Time of travel:  seconds

  

6 Part (d): Find value of A - Set distances equal
Motorcycle catches up with car when :

  

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2019

Question 8
14 marks Kinematics Graphs

Main topic: Working with Vectors

WORKED SOLUTION Question 8 · WME01/01 October 2019

1 Resolve B's velocity
A bearing of  is  east of south. Therefore the east component is  and the north component is

.

2 Write B's velocity
.

3 Write A's position
Boat A starts at  and travels due west at , so .

4 Write B's position
Boat B starts at O, so .

5 Find the separation vector

.

6 Use the noon distance
At noon the distance between the boats is  km. Set the later distance equal to : .

7 Solve for t

Expanding gives , so . The later time is  hours.

8 Convert to clock time

 hours is  hour and  minutes after noon, which rounds to  pm, or .



✓ FINAL ANSWER

, or .

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2021

Question 6
5 marks Kinematics Graphs

Main topic: Constant Acceleration in 1D

WORKED SOLUTION Question 6 · WME01/01 October 2021

1 Use the velocity-time graph
The velocity becomes zero at  s. Since acceleration is , the initial velocity is .

2 Find the initial speed
.

3 Use displacement to the ground

From launch to , the displacement is the area under the velocity-time graph. Algebraically,  with .

4 Calculate displacement

 m.

5 State the height
The negative sign shows the ground is below A, so the height of A above the ground is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2024

Question 6
12 marks Kinematics Graphs

Main topic: Constant Acceleration in 1D

WORKED SOLUTION Question 6 · WME01/01 January 2024

1 Find the impact speed
Take upward as positive from A. At B, the displacement is  m, with  and . Use :

.

2 State V
.

3 Find the time to reach B
The velocity at B is . Using , , so .

4 Set up the height C equation
C is  m above A. The particle is above C between the two times when : .

5 Solve for the two crossing times
, giving  and .

6 Find the time above C
The length of time above C is , about .



7 Describe the speed-time graph
The graph starts at speed , decreases linearly to  at the highest point, then increases linearly to speed  at . It is a V-shaped
speed-time graph.

✓ FINAL ANSWER

. (d) Speed-time graph is V-shaped, from speed 24 to 0, then to speed 25 at
t=5.

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Constant Acceleration in 1D

Every past-paper question on this topic, October 2019 to January 2026.





WME01/01 OCTOBER 2021

Question 6 5 marks Constant Acceleration in 1D

WORKED SOLUTION Question 6 · WME01/01 October 2021

1 Use the velocity-time graph
The velocity becomes zero at  s. Since acceleration is , the initial velocity is .

2 Find the initial speed
.

3 Use displacement to the ground

From launch to , the displacement is the area under the velocity-time graph. Algebraically,  with .

4 Calculate displacement

 m.

5 State the height
The negative sign shows the ground is below A, so the height of A above the ground is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2024

Question 6 12 marks Constant Acceleration in 1D

WORKED SOLUTION Question 6 · WME01/01 January 2024

1 Find the impact speed
Take upward as positive from A. At B, the displacement is  m, with  and . Use :

.

2 State V
.

3 Find the time to reach B
The velocity at B is . Using , , so .

4 Set up the height C equation
C is  m above A. The particle is above C between the two times when : .

5 Solve for the two crossing times
, giving  and .

6 Find the time above C
The length of time above C is , about .



7 Describe the speed-time graph
The graph starts at speed , decreases linearly to  at the highest point, then increases linearly to speed  at . It is a V-shaped
speed-time graph.

✓ FINAL ANSWER

. (d) Speed-time graph is V-shaped, from speed 24 to 0, then to speed 25 at
t=5.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2024

Question 7 11 marks Constant Acceleration in 1D

WORKED SOLUTION Question 7 · WME01/01 October 2024

1 Find the first flight time

For ball A, take upward as positive. Returning to the ground gives . The non-zero solution is  to 3

significant figures.

2 Find the rebound speed
After impact, A rebounds to a maximum height of  m. At the top, , so . Hence .

3 Use impulse as change in momentum
Just before the first impact, A has velocity . Just after impact, it has velocity . With mass  kg,

.

4 Calculate the impulse
, so the impulse is  to 3 significant figures.

5 Write the height of A before first impact
For the first meeting with B, A is still in its first flight. Its height at time  is .

6 Write the height of B
B starts at time , so at time  it has been moving for  seconds. Its height is .



7 Set the heights equal
. Expanding and simplifying gives .

8 Find T2

, so  to 3 significant figures.

✓ FINAL ANSWER

.
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WME01/01 JANUARY 2020

Question 7
18 marks Constant Acceleration in 1D

Main topic: Newton's Second Law

WORKED SOLUTION Question 7 · WME01/01 January 2020

1 Use B's descent

Before B hits the floor, it descends  m from rest in  s. Use : . Hence .

2 Name the modelling assumption
The string is inextensible, so A and B have the same magnitude of acceleration while the string is taut.

3 Find the tension
For B, taking downward as positive: . Thus  N.

4 Find the resultant force on the pulley
The pulley is pulled by two perpendicular tensions of magnitude . Therefore the resultant is  N
approximately.

5 Find the friction on A
For A before B hits the floor, . Hence  N.



6 Find mu

On the horizontal table,  N and . So .

7 Find A's speed when B hits the floor
At this instant, . A has also moved  m towards the pulley.

8 Find the extra stopping distance
After B hits the floor, A is slowed only by friction. Its deceleration is . Use , giving

 m.

9 Compare with the distance to the pulley
A's total distance is  m, which is less than  m. Therefore A does not reach the pulley.

✓ FINAL ANSWER

 Inextensibility of the string.

 A does not reach the pulley.
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WME01/01 JANUARY 2021

Question 7
12 marks Constant Acceleration in 1D

Main topic: Kinematics Graphs

WORKED SOLUTION Question 7 · WME01/01 January 2021

1 Find speed when parachute opens
The parachutist falls freely from rest for  s, so .

2 Describe the graph
The speed-time graph starts at , rises linearly to  at , then decreases linearly with smaller gradient for  seconds, then stays
horizontal at speed  until .

3 Use the deceleration distance
During the deceleration phase, initial speed is , acceleration is , time is , and distance is .



4 Form the equation for T

.

5 Choose the valid T
Solving gives  or . Since , take .

6 Find V
.

7 Find the total height

Height is the total area under the speed-time graph: first triangle , deceleration distance , and final rectangle

.

8 Round the height
Total height  m, which rounds to  m.

✓ FINAL ANSWER

 Speed-time graph rises to  at , falls to  at , then is horizontal to .

 to the nearest metre.
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WME01/01 JANUARY 2021

Question 8
17 marks Constant Acceleration in 1D

Main topic: Resolving Forces, Inclined Planes

WORKED SOLUTION Question 8 · WME01/01 January 2021

1 Use the trig ratios

Since ,  and .

2 Find friction on A

For A, . With coefficient , friction is .

3 Equation for A
A moves up the plane. Taking up the plane as positive: .

4 Simplify A's equation

, so .

5 Equation for B
B descends. Taking downward as positive: .



6 Solve for T

From A, . From B, . Equating gives , so . Then  N.

7 Find speed when B reaches the ground

Before B hits the ground, both particles move distance  from rest with acceleration . Thus .

8 Find extra distance after B stops

After B hits the ground, A continues up the plane. The forces down the plane on A are , so its deceleration

is .

9 Calculate extra distance

Let the extra distance be . Then , so .

10 Find the range for d

A travels total distance  before stopping. Since it comes to rest before reaching the pulley, .

11 Name a more realistic factor
A more realistic model could include friction at the pulley.

✓ FINAL ANSWER

 A more realistic model could include friction at the pulley.
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WME01/01 MAY/JUNE 2021

Question 6
13 marks Constant Acceleration in 1D

Main topic: Resolving Forces, Inclined Planes

WORKED SOLUTION Question 6 · WME01/01 May/June 2021

1 Use the trig ratios

Since ,  and .

2 Find the normal reaction

.

3 Find friction

With ,  approximately.

4 Find acceleration while moving up
While moving up, both friction and the component of weight act down the plane. Taking up the plane as positive: .

5 Simplify the upward acceleration

, so .

6 Find AB

Use  with  and : . Hence .

7 Find acceleration while sliding down

When sliding down, friction acts up the plane. Taking down the plane as positive: . Thus .



8 Find BC

Starting from rest at B and reaching speed  at C: . Hence .

✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2021

Question 7 10 marks Constant Acceleration in 1D Main topic: Moments

WORKED SOLUTION Question 7 · WME01/01 May/June 2021

1 Set the support positions
The beam length is . C is at distance  from A, and D is at distance  from A because .

2 Name the reactions
Let the reaction at C be . The reaction at D is .

3 Use vertical equilibrium
, so  and .

4 Take moments about A
The beam's weight acts at distance  from A. Hence .

5 Find x

Substitute : . Thus .



6 Use equal reactions with the box
When the box is added, let each support reaction be . Vertical equilibrium gives .

7 Take moments about A again

The box is at . Moments about A give .

8 Solve for M

Substitute  and cancel : . Hence  and .

✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2021

Question 8
13 marks Constant Acceleration in 1D

Main topic: Kinematics Graphs

WORKED SOLUTION Question 8 · WME01/01 May/June 2021

1 Describe tram A graph
Tram A starts at , accelerates at  for  s, reaching speed , then continues at this constant speed.

2 Describe tram B graph
Tram B starts at , accelerates at  for  s, reaching speed , then continues at this constant speed. Its graph crosses A's
distance later.

3 Find when speeds are equal

Tram A's constant speed is . Tram B reaches speed  after  s of acceleration, so the time from  is  s.

4 Distance of A then

A travels  m in its acceleration phase, then  m. Total  m.

5 Distance of B then

B is still accelerating from rest, so its distance is  m.



6 Find d

 m.

7 Set overtake distances equal

For , A's distance is . B's distance is .

8 Find the overtake time
Set . Then  and  s.

9 Find the distance from the depot
Using A's distance,  m.

✓ FINAL ANSWER

 Tram A reaches speed  at ; tram B starts at , reaches speed  at , then later overtakes A.

.
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WME01/01 MAY/JUNE 2022

Question 7
13 marks Constant Acceleration in 1D

Main topic: Kinematics Graphs

WORKED SOLUTION Question 7 · WME01/01 May/June 2022

1 Describe Ajaz graph
Ajaz starts from rest, accelerates linearly to speed , then continues with a horizontal speed-time line at speed .

2 Describe Beth graph
Beth starts from rest, has a steeper straight acceleration line for  seconds, then a horizontal line. Both graphs finish at the same final time.

3 Find Ajaz acceleration time

Ajaz reaches speed  with acceleration , so the time is  s.

4 Find Ajaz total time

Distance during acceleration is  m. The remaining  m at speed  takes  s, so Ajaz's total time is  s.

5 Set Beth distance equation

Beth accelerates for  seconds to speed , then runs at speed  until time . Her distance is .

6 Solve for T

. Thus . The valid root is  s.

7 Find the finish speeds
Ajaz finishes at . Beth's constant speed is .



8 Find the difference
Difference  approximately.

✓ FINAL ANSWER

 Ajaz reaches speed  then runs horizontally; Beth has a steeper initial line to speed , then horizontal, both ending at the same time.

.
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WME01/01 JANUARY 2023

Question 7
7 marks Constant Acceleration in 1D

Main topic: 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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WME01/01 JANUARY 2023

Question 8
15 marks Constant Acceleration in 1D

Main topic: 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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WME01/01 MAY/JUNE 2023

Question 7
11 marks Constant Acceleration in 1D

Main topic: 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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WME01/01 JANUARY 2024

Question 8
12 marks Constant Acceleration in 1D

Main topic: Resolving Forces, Inclined Planes

WORKED SOLUTION Question 8 · WME01/01 January 2024

1 Use the trig ratios

Given , use  and .

2 Find the tension
Q has mass  and the system is in equilibrium, so the tension is .

3 Resolve P parallel to the plane
P is on the point of slipping up the plane, so friction acts down the plane. Along the plane, .

4 Find the friction force

.



5 Find the normal reaction and mu

. Since , .

6 Find acceleration after the string breaks

P moves down the plane, so friction acts up the plane. The resultant down the plane is .

7 Apply Newtons second law

As P has mass ,  down the plane.

8 Find V

From rest over  m, . With ,  to 3 significant figures.

✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2024

Question 6
12 marks Constant Acceleration in 1D

Main topic: 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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WME01/01 OCTOBER 2024

Question 6
12 marks Constant Acceleration in 1D

Main topic: Resolving Forces, Inclined Planes

WORKED SOLUTION Question 6 · WME01/01 October 2024

1 Use the triangle for alpha

From , use  and .

2 Resolve perpendicular to the plane

The horizontal force has a component into the plane, so .

3 Resolve parallel for the smallest H
For the smallest , the particle is on the point of sliding down, so friction acts up the plane. Parallel to the plane, .

4 Use friction to find H

With , the parallel equation becomes . Hence , so .



5 Find the acceleration after H is removed

When  is removed,  and friction is . The component of weight down the plane is , so the

resultant down the plane is .

6 Apply Newtons second law

, so  down the plane.

7 Find T from the displacement

From rest, the particle moves  m with acceleration . Using : . Thus .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2025

Question 7
15 marks Constant Acceleration in 1D

Main topic: Newton's Second Law

WORKED SOLUTION Question 7 · WME01/01 January 2025

1 Write the equations of motion
B moves down and A moves up with the same acceleration . For A: . For B: .

2 Find the acceleration
Adding the two equations gives , so .

3 Find the tension

Use : .

4 Find the speed when B hits the surface

B starts from rest and moves  m with acceleration . Using , .

5 Calculate the impact speed
.



6 Find the first time interval

The time until B hits the surface is found from . With ,  s.

7 Find the extra time after B stops
After B hits the surface, A continues upwards freely under gravity. It is then at height  m and must rise another  m with initial speed

. So .

8 Find the total time
Solving  gives the first positive time  s. Therefore the total time is

.

✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2025

Question 6
11 marks Constant Acceleration in 1D

Main topic: 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 OCTOBER 2025

Question 6
10 marks Constant Acceleration in 1D

Main topic: Kinematics Graphs



WORKED SOLUTION Question 6 · WME01/01 October 2025

1 Part (a): Find accelerations
(i) Acceleration for 

 

(ii) Deceleration for 

  

Deceleration =  m s

2 Part (b): Sketch acceleration-time graph
Analysis of each section:

; : Constant acceleration = 3 m s
; : Constant velocity, so acceleration = 0 m s
; : Constant deceleration =  m s

3 Part (c): Find distance travelled for  - Calculate area under v-t graph

The shape is a trapezium. We can split it into regions:

Method 1: Trapezium formula

Where the parallel sides are the time intervals and height is velocity.

Better to calculate as sum of shapes:

Method 2: Sum of triangle + rectangle + triangle

  

 



4 Part (d): Find value of A - Distance travelled by car (0 to 20 seconds)
Area under v-t graph from  to :

   

5 Part (d): Find value of A - Distance travelled by motorcycle (5 to 20 seconds)
Motorcycle starts at  with constant acceleration .

Time of travel:  seconds

  

6 Part (d): Find value of A - Set distances equal
Motorcycle catches up with car when :

  

✓ FINAL ANSWER

.
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Constant Acceleration in 2D

Every past-paper question on this topic, October 2019 to January 2026.





WME01/01 JANUARY 2021

Question 6
12 marks Constant Acceleration in 2D

Main topic: Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 January 2021

1 Write Agatha position
.

2 Find point P
At , Agatha is at .

3 Write Brionie position
.

4 Show Brionie passes P
Set  to get . Also  gives . So Brionie also passes through P at  s.

5 Find AB vector

.

6 Simplify AB

So  m.



7 Minimise distance squared
.

8 State the minimum distance
The minimum occurs when , giving . Hence the minimum distance is .

✓ FINAL ANSWER

.
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WME01/01 OCTOBER 2021

Question 8
12 marks Constant Acceleration in 2D

Main topic: Working with Vectors

WORKED SOLUTION Question 8 · WME01/01 October 2021

1 Convert the time
From 7:00 to 7:36 is  minutes, which is  hours.

2 Find velocity
Displacement . Divide by : .

3 Write the ship position
.

4 Use 8:48
At 8:48, . The ship position is . The lighthouse is due east, so it has the same j-component, .

5 Use 9:00
At 9:00, . The ship position is . The lighthouse is north-east of the ship, so its east and north displacements from the ship are
equal.

6 Find the lighthouse position
Since the lighthouse has j-component , from  it is  km north, so it is also  km east. Hence its position is .

7 Find when the ship is due south
Due south of the lighthouse means the ship has i-component . Set , so .



8 Find the ship position
At , .

✓ FINAL ANSWER

.
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WME01/01 JANUARY 2022

Question 6
12 marks Constant Acceleration in 2D

Main topic: Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 January 2022

1 Use F = ma
The total force is . Since the mass is  kg and acceleration is , the total force is .

2 Equate components
 and .

3 Find p and q
Subtract the equations to get . Then , so .

4 Find the angle with j
The acceleration is . Its dot product with  is , so the angle with the positive  direction is obtuse. Since the components are equal in
magnitude, the angle is .

5 Write the velocity at time T
.

6 Use the direction vector

The velocity is parallel to , so .

7 Solve for T
, so . Hence  and .

✓ FINAL ANSWER

.
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WME01/01 JANUARY 2022

Question 8
14 marks Constant Acceleration in 2D

Main topic: Working with Vectors

WORKED SOLUTION Question 8 · WME01/01 January 2022

1 Write the position of A
.

2 Write the position of B
.

3 Find AB

.

4 Show the expression

This simplifies to  km.

5 Use distance squared
The square of the distance is .



6 Expand and minimise

. This quadratic is minimum at .

7 Find the shortest distance

At , , so the shortest distance is .

8 Find the bearing

At closest approach, B is west and north of A. The angle west of north satisfies , so . Bearing

, which is .

✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2022

Question 6
6 marks Constant Acceleration in 2D

Main topic: Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 May/June 2022

1 Find the acceleration
The velocity changes from  at  to  at . The time difference is  s.

2 Calculate acceleration

.

3 Find velocity at t = 3.5
From  to  is  s, so .

4 Simplify the velocity
.

5 Find the speed
Speed , about .

✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2022

Question 8
17 marks Constant Acceleration in 2D

Main topic: Working with Vectors

WORKED SOLUTION Question 8 · WME01/01 May/June 2022

1 Find the bearing of Q
Q has velocity , so it travels south-east with equal east and south components. Its bearing is .

2 Write P position
P starts at the origin and has velocity , so .

3 Write Q position
Q starts at  and has velocity , so .

4 Show PQ

.

5 Find the bearing at t = 10

At , . This means Q is east of P, so P is west of Q. The bearing of P from Q is .



6 Use the north-east condition

Q is north-east of P when the i and j components of  are equal and positive. So .

7 Find the distance then

The equation gives . Then , so the distance is .

8 Set the 200 m distance equation
For distance  m, .

9 Solve for t

This simplifies to , so . Hence  or  s.

✓ FINAL ANSWER

.
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WME01/01 OCTOBER 2022

Question 8
16 marks Constant Acceleration in 2D

Main topic: 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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WME01/01 MAY/JUNE 2023

Question 8
9 marks Constant Acceleration in 2D

Main topic: 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

.
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WME01/01 OCTOBER 2023

Question 6
15 marks Constant Acceleration in 2D

Main topic: Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 October 2023

1 Find the velocity of P
From 12:00 to 12:30, the displacement of P is  km. The time is  hours, so

.

2 Write the position of P
At  hours after 12:00, .

3 Verify the collision time
At 13:30, . Then . Also .

4 State the collision position
Since both position vectors are the same, the collision point has position vector  km.

5 Find P at 14:30
At 14:30, , so .



6 Find Q after changing course
At 12:30, , so . From 12:30 to 14:30 is  hours due north at , so the extra displacement is . Thus Q is at

.

7 Find the distance
The separation vector is . The distance is .

✓ FINAL ANSWER

.
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WME01/01 JANUARY 2024

Question 7
11 marks Constant Acceleration in 2D

Main topic: Working with Vectors

WORKED SOLUTION Question 7 · WME01/01 January 2024

1 Find the speed

The velocity is , so the speed is .

2 Write the ship position vector
At time  hours after midnight, .

3 Form the vector from lighthouse to ship

The lighthouse is at . Therefore .

4 Use distance squared
The square of the distance is .

5 Find the time of closest approach

This quadratic is minimum when .

6 Find the minimum distance
At , , so .

7 Decide if the course is safe
The unsafe distance is  km. Since , it is safe for the ship to continue its course.



✓ FINAL ANSWER

.
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WME01/01 MAY/JUNE 2024

Question 7
13 marks Constant Acceleration in 2D

Main topic: 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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WME01/01 MAY/JUNE 2025

Question 7
13 marks Constant Acceleration in 2D

Main topic: 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 JANUARY 2026

Question 6
16 marks Constant Acceleration in 2D

Main topic: Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 January 2026

1 Find the speed of S
The velocity of S is . Its speed is the magnitude: .

2 Find the bearing of B

B has velocity , so it moves west and north. The angle west of north satisfies , giving . The bearing is

 to the nearest degree.

3 Write both position vectors
At time  hours after 9 am, . Also .

4 Find the relative position vector

.

5 Show they do not collide

For a collision, both components of  must be zero at the same time. From , . From , . These are

different, so B and S do not collide.



6 Find the north-east or south-west instant
When the separation is along a  diagonal, the two components have equal magnitude. Using the given condition, set

, so  and .

7 Find the distance d

At , both components are . Therefore  to 2 significant figures.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Forces

Every past-paper question on this topic, October 2019 to January 2026.



WME01/01 JANUARY 2023

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 MAY/JUNE 2023

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

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2019

Question 7 7 marks Forces Main topic: Working with Vectors

WORKED SOLUTION Question 7 · WME01/01 October 2019

1 Resolve 2F
Since  has magnitude  N on a bearing of ,  has magnitude  N on the same bearing.

2 Write the components
. Also .

3 Find P
.

4 Find the magnitude

 N.

5 Find the bearing angle

The vector is in the north-east quadrant. The angle east of north satisfies .

6 State the bearing
 approximately, so the bearing is  to the nearest degree.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2020

Question 7 18 marks Forces Main topic: Newton's Second Law

WORKED SOLUTION Question 7 · WME01/01 January 2020

1 Use B's descent

Before B hits the floor, it descends  m from rest in  s. Use : . Hence .

2 Name the modelling assumption
The string is inextensible, so A and B have the same magnitude of acceleration while the string is taut.

3 Find the tension
For B, taking downward as positive: . Thus  N.

4 Find the resultant force on the pulley
The pulley is pulled by two perpendicular tensions of magnitude . Therefore the resultant is  N
approximately.

5 Find the friction on A
For A before B hits the floor, . Hence  N.



6 Find mu

On the horizontal table,  N and . So .

7 Find A's speed when B hits the floor
At this instant, . A has also moved  m towards the pulley.

8 Find the extra stopping distance
After B hits the floor, A is slowed only by friction. Its deceleration is . Use , giving

 m.

9 Compare with the distance to the pulley
A's total distance is  m, which is less than  m. Therefore A does not reach the pulley.

✓ FINAL ANSWER

 Inextensibility of the string.

 A does not reach the pulley.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2025

Question 6
12 marks Forces

Main topic: Resolving Forces, Inclined Planes

WORKED SOLUTION Question 6 · WME01/01 January 2025

1 Resolve parallel to the plane
P is on the point of moving up the plane, so friction acts down the plane. The tension has component  up the plane, and the
weight component is  down the plane.

2 Find the frictional force
For equilibrium parallel to the plane, . Hence .

3 Resolve perpendicular to the plane
The string has a component away from the plane, so .

4 Use the coefficient of friction

Given , limiting friction gives . Therefore .



5 Show the tangent result

Divide by  and collect terms: . Thus , so .

6 Check what happens when the string breaks

Without the string,  and the maximum friction is . The component of weight down the plane is .

7 Compare friction with the downslope component

Since , we have . The available friction is large enough to hold P, so P remains at rest.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Newton's Second Law

Every past-paper question on this topic, October 2019 to January 2026.



WME01/01 JANUARY 2020

Question 7 18 marks Newton's Second Law

WORKED SOLUTION Question 7 · WME01/01 January 2020

1 Use B's descent

Before B hits the floor, it descends  m from rest in  s. Use : . Hence .

2 Name the modelling assumption
The string is inextensible, so A and B have the same magnitude of acceleration while the string is taut.

3 Find the tension
For B, taking downward as positive: . Thus  N.

4 Find the resultant force on the pulley
The pulley is pulled by two perpendicular tensions of magnitude . Therefore the resultant is  N
approximately.

5 Find the friction on A
For A before B hits the floor, . Hence  N.



6 Find mu

On the horizontal table,  N and . So .

7 Find A's speed when B hits the floor
At this instant, . A has also moved  m towards the pulley.

8 Find the extra stopping distance
After B hits the floor, A is slowed only by friction. Its deceleration is . Use , giving

 m.

9 Compare with the distance to the pulley
A's total distance is  m, which is less than  m. Therefore A does not reach the pulley.

✓ FINAL ANSWER

 Inextensibility of the string.

 A does not reach the pulley.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2022

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.

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

.

Dr Eslam Ahmed · eliteigcse.com



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

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2025

Question 7 15 marks Newton's Second Law

WORKED SOLUTION Question 7 · WME01/01 January 2025

1 Write the equations of motion
B moves down and A moves up with the same acceleration . For A: . For B: .

2 Find the acceleration
Adding the two equations gives , so .

3 Find the tension

Use : .

4 Find the speed when B hits the surface

B starts from rest and moves  m with acceleration . Using , .

5 Calculate the impact speed
.



6 Find the first time interval

The time until B hits the surface is found from . With ,  s.

7 Find the extra time after B stops
After B hits the surface, A continues upwards freely under gravity. It is then at height  m and must rise another  m with initial speed

. So .

8 Find the total time
Solving  gives the first positive time  s. Therefore the total time is

.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



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

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2019

Question 6
12 marks Newton's Second Law

Main topic: Kinematics Graphs

WORKED SOLUTION Question 6 · WME01/01 October 2019

1 Describe the speed-time graph
The graph starts at , rises in a straight line with gradient  until time  and speed , then stays horizontal at speed  until .

2 Write V in terms of T
Uniform acceleration gives .

3 Use area for the distance

The distance is the area under the speed-time graph: .



4 Substitute V

Using : .

5 Form the quadratic
, so . Multiplying by  gives , so .

6 Solve and choose the valid root
, so  or . Since the whole race lasts  s, .

7 Give two model improvements
A more realistic model could include reaction time at the start, and could replace the instantaneous change from acceleration to constant
speed with a smoother transition.

✓ FINAL ANSWER

 Speed-time graph rises linearly to  at , then is horizontal until .

, so .

.  For example, include reaction time at the start and avoid the instantaneous change to constant speed.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2021

Question 8
17 marks Newton's Second Law

Main topic: Resolving Forces, Inclined Planes

WORKED SOLUTION Question 8 · WME01/01 January 2021

1 Use the trig ratios

Since ,  and .

2 Find friction on A

For A, . With coefficient , friction is .

3 Equation for A
A moves up the plane. Taking up the plane as positive: .

4 Simplify A's equation

, so .

5 Equation for B
B descends. Taking downward as positive: .



6 Solve for T

From A, . From B, . Equating gives , so . Then  N.

7 Find speed when B reaches the ground

Before B hits the ground, both particles move distance  from rest with acceleration . Thus .

8 Find extra distance after B stops

After B hits the ground, A continues up the plane. The forces down the plane on A are , so its deceleration

is .

9 Calculate extra distance

Let the extra distance be . Then , so .

10 Find the range for d

A travels total distance  before stopping. Since it comes to rest before reaching the pulley, .

11 Name a more realistic factor
A more realistic model could include friction at the pulley.

✓ FINAL ANSWER

 A more realistic model could include friction at the pulley.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2021

Question 7
14 marks Newton's Second Law

Main topic: Resolving Forces, Inclined Planes

WORKED SOLUTION Question 7 · WME01/01 October 2021

1 Equation for A
A moves up the plane, so friction and the component of weight act down the plane. Taking up the plane as positive:

.

2 Equation for B
B moves downward. Taking downward as positive: .

3 Find friction on A

Since ,  and . The normal reaction on A is , so .

4 Simplify A's equation

, so .



5 Solve with B's equation
From B, . Substitute into : . Thus  and .

6 Find the tension

Using  gives .

7 Find the pulley resultant
The two tensions are one vertical and one along the plane. Components of the resultant are  horizontally and  vertically.

8 Calculate the magnitude

Resultant . With , this is .

9 Use the smooth pulley information
The pulley is smooth, so the tension is the same on both sides of the pulley.

✓ FINAL ANSWER

 The tension is the

same on both sides of the pulley.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2022

Question 6
12 marks Newton's Second Law

Main topic: Working with Vectors

WORKED SOLUTION Question 6 · WME01/01 January 2022

1 Use F = ma
The total force is . Since the mass is  kg and acceleration is , the total force is .

2 Equate components
 and .

3 Find p and q
Subtract the equations to get . Then , so .

4 Find the angle with j
The acceleration is . Its dot product with  is , so the angle with the positive  direction is obtuse. Since the components are equal in
magnitude, the angle is .

5 Write the velocity at time T
.

6 Use the direction vector

The velocity is parallel to , so .

7 Solve for T
, so . Hence  and .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2022

Question 7
13 marks Newton's Second Law

Main topic: Resolving Forces, Inclined Planes

WORKED SOLUTION Question 7 · WME01/01 January 2022

1 Write the equation for Q
Q lies on a smooth horizontal plane. The only horizontal force on Q is the tension, so .

2 Use the trig ratios

Since ,  and .

3 Find friction on P

For P, . With coefficient , friction is .

4 Apply Newtons second law to P
P moves down the plane. Taking down the plane as positive: .

5 Substitute values

, so .



6 Use T = ma

From Q, . Substitute into the equation for P: .

7 Find T

, so .

8 Find the pulley resultant
The pulley is pulled by two tensions of magnitude : one horizontal and one along the inclined string. Their resultant has components

 horizontally and  vertically.

9 Calculate the resultant

Magnitude . With , the resultant is .

10 Use the light-string model
The string is light, so the tension can be treated as the same on the P side and the Q side of the pulley.

✓ FINAL ANSWER

 Same tension was used on both sides of the pulley.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2022

Question 6
9 marks Newton's Second Law

Main topic: 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

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2023

Question 8
15 marks Newton's Second Law

Main topic: 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.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2023

Question 6 7 marks Newton's Second Law Main topic: 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

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2023

Question 7
13 marks Newton's Second Law

Main topic: Resolving Forces, Inclined Planes

WORKED SOLUTION Question 7 · WME01/01 October 2023

1 Use the trig ratios

Given , use  and .

2 Find friction on A

For block A, . Since , friction is .

3 Apply Newtons second law to A
A moves up the plane, so friction and the component of weight act down the plane. Taking up the plane as positive:

.

4 Find the acceleration

Substitute ,  and : . Hence .



5 Apply Newtons second law to B
Block B moves downwards with the same acceleration. Taking downward as positive: .

6 Find k

Substitute  and : . Divide by  to get , so  and .

7 Resolve the force on the pulley
The pulley is pulled by two tensions of magnitude . One is vertical and the other is along the plane. The horizontal component of the
resultant is  and the vertical component is .

8 Find the resultant

The magnitude is . With  and , this is . Since , the

resultant is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2024

Question 8
15 marks Newton's Second Law

Main topic: 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 .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2025

Question 7
14 marks Newton's Second Law

Main topic: Resolving Forces, Inclined Planes

WORKED SOLUTION Question 7 · WME01/01 October 2025

1 Part (a): Write equation of motion for Q
Forces on Q (mass = 5m):

Taking downward as positive for Q:

2 Part (b): Find T in terms of m and g - Resolve perpendicular to plane

  



3 Part (b): Find T in terms of m and g - Find friction force
P is moving UP the plane, so friction acts DOWN the plane:

  

4 Part (b): Find T in terms of m and g - Resolve parallel to plane
Taking up the plane as positive:

    

5 Part (b): Find T in terms of m and g - Combine with equation for Q
From part (a):  ...(2)

Add equations (1) and (2):

  

6 Part (b): Find T in terms of m and g - Substitute back to find T
From equation (1):

    

7 Part (c): State how solution uses fact that string is inextensible
An inextensible string means the string cannot stretch.

This has the following consequence:

For an inextensible string over a pulley:

The magnitude of acceleration of both connected particles must be equal.

In this problem: 

How this was used in part (b):

When we wrote the equations of motion:

; For P: 
; For Q: 

We used the same acceleration  for both particles because the string is inextensible.

If the string could stretch, the two particles could have different accelerations.

8 Part (d): Find value of k (force on pulley = kmg) - Identify the angle between tensions
The string from Q is vertical (downward).
The string from P is along the plane at angle  to horizontal.

Angle between the two strings = 



9 Part (d): Find value of k (force on pulley = kmg) - Use vector components
Let's take horizontal (right) and vertical (up) as positive directions.

Tension from Q:

; Horizontal component: 
; Vertical component:  (downward)

Tension from P along plane:
The plane makes angle  with horizontal, so:

; Horizontal component: 
; Vertical component: 

10 Part (d): Find value of k (force on pulley = kmg) - Find resultant
 

Convert  to denominator 91: 

11 Part (d): Find value of k (force on pulley = kmg) - Find magnitude

     

 
Therefore: 

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2026

Question 7
14 marks Newton's Second Law

Main topic: Resolving Forces, Inclined Planes

WORKED SOLUTION Question 7 · WME01/01 January 2026

1 Find the trigonometric ratios

Since , use a - -  triangle:  and .

2 Use limiting equilibrium in part (a)
With one  kg block in the bucket, the bucket side has mass  kg. Since the package is on the point of slipping down the
plane, friction on P acts up the plane.

3 Find the friction force

The tension equals the bucket weight, so . Along the plane for P in equilibrium, . Hence , so

.

4 Find the normal reaction and mu

Perpendicular to the plane, . Since , .



5 Set the condition for upward motion
When P is about to move up the plane, friction acts down the plane. With  blocks in the bucket, the bucket-side mass is . The
bucket weight must exceed the downslope resistance: .

6 Find n

Using  and , the condition is . Hence , so  and the

least integer is .

7 Apply Newtons second law after motion begins
For , the bucket-side mass is  kg and the total moving mass is  kg. The driving force is

.

8 Find the acceleration

Using , , so  to 3 significant figures.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com

TOPIC

Resolving Forces, Inclined Planes

Every past-paper question on this topic, October 2019 to January 2026.





WME01/01 JANUARY 2021

Question 8 17 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 8 · WME01/01 January 2021

1 Use the trig ratios

Since ,  and .

2 Find friction on A

For A, . With coefficient , friction is .

3 Equation for A
A moves up the plane. Taking up the plane as positive: .

4 Simplify A's equation

, so .

5 Equation for B
B descends. Taking downward as positive: .



6 Solve for T

From A, . From B, . Equating gives , so . Then  N.

7 Find speed when B reaches the ground

Before B hits the ground, both particles move distance  from rest with acceleration . Thus .

8 Find extra distance after B stops

After B hits the ground, A continues up the plane. The forces down the plane on A are , so its deceleration

is .

9 Calculate extra distance

Let the extra distance be . Then , so .

10 Find the range for d

A travels total distance  before stopping. Since it comes to rest before reaching the pulley, .

11 Name a more realistic factor
A more realistic model could include friction at the pulley.

✓ FINAL ANSWER

 A more realistic model could include friction at the pulley.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2021

Question 6 13 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 6 · WME01/01 May/June 2021

1 Use the trig ratios

Since ,  and .

2 Find the normal reaction

.

3 Find friction

With ,  approximately.

4 Find acceleration while moving up
While moving up, both friction and the component of weight act down the plane. Taking up the plane as positive: .

5 Simplify the upward acceleration

, so .

6 Find AB

Use  with  and : . Hence .

7 Find acceleration while sliding down

When sliding down, friction acts up the plane. Taking down the plane as positive: . Thus .



8 Find BC

Starting from rest at B and reaching speed  at C: . Hence .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2021

Question 7 14 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 7 · WME01/01 October 2021

1 Equation for A
A moves up the plane, so friction and the component of weight act down the plane. Taking up the plane as positive:

.

2 Equation for B
B moves downward. Taking downward as positive: .

3 Find friction on A

Since ,  and . The normal reaction on A is , so .

4 Simplify A's equation

, so .



5 Solve with B's equation
From B, . Substitute into : . Thus  and .

6 Find the tension

Using  gives .

7 Find the pulley resultant
The two tensions are one vertical and one along the plane. Components of the resultant are  horizontally and  vertically.

8 Calculate the magnitude

Resultant . With , this is .

9 Use the smooth pulley information
The pulley is smooth, so the tension is the same on both sides of the pulley.

✓ FINAL ANSWER

 The tension is the

same on both sides of the pulley.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2022

Question 7 13 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 7 · WME01/01 January 2022

1 Write the equation for Q
Q lies on a smooth horizontal plane. The only horizontal force on Q is the tension, so .

2 Use the trig ratios

Since ,  and .

3 Find friction on P

For P, . With coefficient , friction is .

4 Apply Newtons second law to P
P moves down the plane. Taking down the plane as positive: .

5 Substitute values

, so .



6 Use T = ma

From Q, . Substitute into the equation for P: .

7 Find T

, so .

8 Find the pulley resultant
The pulley is pulled by two tensions of magnitude : one horizontal and one along the inclined string. Their resultant has components

 horizontally and  vertically.

9 Calculate the resultant

Magnitude . With , the resultant is .

10 Use the light-string model
The string is light, so the tension can be treated as the same on the P side and the Q side of the pulley.

✓ FINAL ANSWER

 Same tension was used on both sides of the pulley.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2023

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.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2023

Question 7 13 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 7 · WME01/01 October 2023

1 Use the trig ratios

Given , use  and .

2 Find friction on A

For block A, . Since , friction is .

3 Apply Newtons second law to A
A moves up the plane, so friction and the component of weight act down the plane. Taking up the plane as positive:

.

4 Find the acceleration

Substitute ,  and : . Hence .



5 Apply Newtons second law to B
Block B moves downwards with the same acceleration. Taking downward as positive: .

6 Find k

Substitute  and : . Divide by  to get , so  and .

7 Resolve the force on the pulley
The pulley is pulled by two tensions of magnitude . One is vertical and the other is along the plane. The horizontal component of the
resultant is  and the vertical component is .

8 Find the resultant

The magnitude is . With  and , this is . Since , the

resultant is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2024

Question 8 12 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 8 · WME01/01 January 2024

1 Use the trig ratios

Given , use  and .

2 Find the tension
Q has mass  and the system is in equilibrium, so the tension is .

3 Resolve P parallel to the plane
P is on the point of slipping up the plane, so friction acts down the plane. Along the plane, .

4 Find the friction force

.

5 Find the normal reaction and mu

. Since , .



6 Find acceleration after the string breaks

P moves down the plane, so friction acts up the plane. The resultant down the plane is .

7 Apply Newtons second law

As P has mass ,  down the plane.

8 Find V

From rest over  m, . With ,  to 3 significant figures.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2024

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

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2024

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 .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2024

Question 6 12 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 6 · WME01/01 October 2024

1 Use the triangle for alpha

From , use  and .

2 Resolve perpendicular to the plane

The horizontal force has a component into the plane, so .

3 Resolve parallel for the smallest H
For the smallest , the particle is on the point of sliding down, so friction acts up the plane. Parallel to the plane, .

4 Use friction to find H

With , the parallel equation becomes . Hence , so .



5 Find the acceleration after H is removed

When  is removed,  and friction is . The component of weight down the plane is , so the

resultant down the plane is .

6 Apply Newtons second law

, so  down the plane.

7 Find T from the displacement

From rest, the particle moves  m with acceleration . Using : . Thus .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2025

Question 6 12 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 6 · WME01/01 January 2025

1 Resolve parallel to the plane
P is on the point of moving up the plane, so friction acts down the plane. The tension has component  up the plane, and the
weight component is  down the plane.

2 Find the frictional force
For equilibrium parallel to the plane, . Hence .

3 Resolve perpendicular to the plane
The string has a component away from the plane, so .

4 Use the coefficient of friction

Given , limiting friction gives . Therefore .



5 Show the tangent result

Divide by  and collect terms: . Thus , so .

6 Check what happens when the string breaks

Without the string,  and the maximum friction is . The component of weight down the plane is .

7 Compare friction with the downslope component

Since , we have . The available friction is large enough to hold P, so P remains at rest.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



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 ).

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2025

Question 7 14 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 7 · WME01/01 October 2025

1 Part (a): Write equation of motion for Q
Forces on Q (mass = 5m):

Taking downward as positive for Q:

2 Part (b): Find T in terms of m and g - Resolve perpendicular to plane

  



3 Part (b): Find T in terms of m and g - Find friction force
P is moving UP the plane, so friction acts DOWN the plane:

  

4 Part (b): Find T in terms of m and g - Resolve parallel to plane
Taking up the plane as positive:

    

5 Part (b): Find T in terms of m and g - Combine with equation for Q
From part (a):  ...(2)

Add equations (1) and (2):

  

6 Part (b): Find T in terms of m and g - Substitute back to find T
From equation (1):

    

7 Part (c): State how solution uses fact that string is inextensible
An inextensible string means the string cannot stretch.

This has the following consequence:

For an inextensible string over a pulley:

The magnitude of acceleration of both connected particles must be equal.

In this problem: 

How this was used in part (b):

When we wrote the equations of motion:

; For P: 
; For Q: 

We used the same acceleration  for both particles because the string is inextensible.

If the string could stretch, the two particles could have different accelerations.

8 Part (d): Find value of k (force on pulley = kmg) - Identify the angle between tensions
The string from Q is vertical (downward).
The string from P is along the plane at angle  to horizontal.

Angle between the two strings = 



9 Part (d): Find value of k (force on pulley = kmg) - Use vector components
Let's take horizontal (right) and vertical (up) as positive directions.

Tension from Q:

; Horizontal component: 
; Vertical component:  (downward)

Tension from P along plane:
The plane makes angle  with horizontal, so:

; Horizontal component: 
; Vertical component: 

10 Part (d): Find value of k (force on pulley = kmg) - Find resultant
 

Convert  to denominator 91: 

11 Part (d): Find value of k (force on pulley = kmg) - Find magnitude

     

 
Therefore: 

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2026

Question 7 14 marks Resolving Forces, Inclined Planes

WORKED SOLUTION Question 7 · WME01/01 January 2026

1 Find the trigonometric ratios

Since , use a - -  triangle:  and .

2 Use limiting equilibrium in part (a)
With one  kg block in the bucket, the bucket side has mass  kg. Since the package is on the point of slipping down the
plane, friction on P acts up the plane.

3 Find the friction force

The tension equals the bucket weight, so . Along the plane for P in equilibrium, . Hence , so

.

4 Find the normal reaction and mu

Perpendicular to the plane, . Since , .



5 Set the condition for upward motion
When P is about to move up the plane, friction acts down the plane. With  blocks in the bucket, the bucket-side mass is . The
bucket weight must exceed the downslope resistance: .

6 Find n

Using  and , the condition is . Hence , so  and the

least integer is .

7 Apply Newtons second law after motion begins
For , the bucket-side mass is  kg and the total moving mass is  kg. The driving force is

.

8 Find the acceleration

Using , , so  to 3 significant figures.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2021

Question 7
10 marks Resolving Forces, Inclined Planes

Main topic: Moments

WORKED SOLUTION Question 7 · WME01/01 May/June 2021

1 Set the support positions
The beam length is . C is at distance  from A, and D is at distance  from A because .

2 Name the reactions
Let the reaction at C be . The reaction at D is .

3 Use vertical equilibrium
, so  and .

4 Take moments about A
The beam's weight acts at distance  from A. Hence .

5 Find x

Substitute : . Thus .



6 Use equal reactions with the box
When the box is added, let each support reaction be . Vertical equilibrium gives .

7 Take moments about A again

The box is at . Moments about A give .

8 Solve for M

Substitute  and cancel : . Hence  and .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2022

Question 7
13 marks Resolving Forces, Inclined Planes

Main topic: 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.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2023

Question 7
11 marks Resolving Forces, Inclined Planes

Main topic: 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

.

Dr Eslam Ahmed · eliteigcse.com
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Momentum, Impulse & Collisions

Every past-paper question on this topic, October 2019 to January 2026.





WME01/01 JANUARY 2024

Question 6
12 marks Momentum, Impulse & Collisions

Main topic: Constant Acceleration in 1D

WORKED SOLUTION Question 6 · WME01/01 January 2024

1 Find the impact speed
Take upward as positive from A. At B, the displacement is  m, with  and . Use :

.

2 State V
.

3 Find the time to reach B
The velocity at B is . Using , , so .

4 Set up the height C equation
C is  m above A. The particle is above C between the two times when : .

5 Solve for the two crossing times
, giving  and .

6 Find the time above C
The length of time above C is , about .



7 Describe the speed-time graph
The graph starts at speed , decreases linearly to  at the highest point, then increases linearly to speed  at . It is a V-shaped
speed-time graph.

✓ FINAL ANSWER

. (d) Speed-time graph is V-shaped, from speed 24 to 0, then to speed 25 at
t=5.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 OCTOBER 2024

Question 7
11 marks Momentum, Impulse & Collisions

Main topic: Constant Acceleration in 1D

WORKED SOLUTION Question 7 · WME01/01 October 2024

1 Find the first flight time

For ball A, take upward as positive. Returning to the ground gives . The non-zero solution is  to 3

significant figures.

2 Find the rebound speed
After impact, A rebounds to a maximum height of  m. At the top, , so . Hence .

3 Use impulse as change in momentum
Just before the first impact, A has velocity . Just after impact, it has velocity . With mass  kg,

.

4 Calculate the impulse
, so the impulse is  to 3 significant figures.

5 Write the height of A before first impact
For the first meeting with B, A is still in its first flight. Its height at time  is .

6 Write the height of B
B starts at time , so at time  it has been moving for  seconds. Its height is .



7 Set the heights equal
. Expanding and simplifying gives .

8 Find T2

, so  to 3 significant figures.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WME01/01 MAY/JUNE 2025

Question 8
17 marks Momentum, Impulse & Collisions

Main topic: 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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TOPIC

Moments

Every past-paper question on this topic, October 2019 to January 2026.



WME01/01 MAY/JUNE 2021

Question 7 10 marks Moments

WORKED SOLUTION Question 7 · WME01/01 May/June 2021

1 Set the support positions
The beam length is . C is at distance  from A, and D is at distance  from A because .

2 Name the reactions
Let the reaction at C be . The reaction at D is .

3 Use vertical equilibrium
, so  and .

4 Take moments about A
The beam's weight acts at distance  from A. Hence .

5 Find x

Substitute : . Thus .



6 Use equal reactions with the box
When the box is added, let each support reaction be . Vertical equilibrium gives .

7 Take moments about A again

The box is at . Moments about A give .

8 Solve for M

Substitute  and cancel : . Hence  and .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com


