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WME01/01 JANUARY 2021

Question 1 6 marks Constant Acceleration in 1D

WORKED SOLUTION Question 1 · WME01/01 January 2021

1 Find displacement for part a
The stone starts  m above the ground. When it is  m above the ground, its displacement from O is

 m.

2 Use SUVAT for speed
Taking upward as positive, ,  and . Use :

.

3 State the speed
 to 3 significant figures.

4 Set up the ground equation

At the ground, displacement from O is  m. Use : .

5 Solve for time
. The positive root is , so the total time is .

✓ FINAL ANSWER

.
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Question 2 6 marks Momentum, Impulse & Collisions

WORKED SOLUTION Question 2 · WME01/01 January 2021

1 Choose a positive direction
Take P's original direction as positive. Before collision, P has velocity  and Q has velocity .

2 Use impulse on P
The impulse on P is opposite to P's original motion and has magnitude . Let P's velocity after
collision be . Then .

3 Find P speed
Divide by : , so  and .

4 Use impulse on Q
The impulse on Q is in P's original direction. Let Q's velocity after collision be . Then

.

5 Find Q speed
, so . Therefore the speed of Q is .

✓ FINAL ANSWER

.



Dr Eslam Ahmed · eliteigcse.com



WME01/01 JANUARY 2021

Question 3 9 marks Forces

WORKED SOLUTION Question 3 · WME01/01 January 2021

1 Resolve vertically
For vertical equilibrium, .

2 Resolve horizontally
For the smallest , friction is limiting and balances the remaining horizontal tendency. Horizontally,

.

3 Use limiting friction
.

4 Eliminate R and F
From the vertical equation, . Substitute into  and then
into the horizontal equation.

5 Solve for T
. Solving gives

, so the smallest value is about .



✓ FINAL ANSWER

.
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Question 4 6 marks Moments

WORKED SOLUTION Question 4 · WME01/01 January 2021

1 Set support positions
The girder has length  m, with C  m from A and D  m from B. So D is  m from A.

2 Use tilting about D
When the  N upward force is applied at A, the girder is about to tilt about D. Taking moments
about D gives .

3 Use tilting about C
When the  N upward force is applied at B, the girder is about to tilt about C. Taking moments
about C gives .



4 Solve the equations
The equations are  and . Add them:

, so  and .

5 Find x
Use : , so  and  m.

✓ FINAL ANSWER

.
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Question 5 7 marks Working with Vectors

WORKED SOLUTION Question 5 · WME01/01 January 2021

1 Resolve F into components
A bearing of  is  west of south. Hence .

2 Add G
The force  is due south with magnitude , so . Therefore

.

3 Find the magnitude

.

4 Find the bearing angle

The resultant points south-west. The angle west of south satisfies .

5 State the bearing
. Bearing , so the bearing is  to the nearest degree.

✓ FINAL ANSWER

.
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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

.
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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.
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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.
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