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WME01/01 OCTOBER 2023

Question 1 5 marks Moments

WORKED SOLUTION Question 1 · WME01/01 October 2023

1 Name the tensions
Let the tension at D be . The tension at C is double this, so it is .

2 Use vertical equilibrium
The beam is in equilibrium, so the upward forces equal the weight: . Hence 
and .

3 Set the moment distances
The beam is uniform, so its weight acts at the midpoint,  m from A. Also  and .



4 Take moments about A
Clockwise and anticlockwise moments balance: .

5 Solve for x

Substitute : . Thus , so  and  m.

✓ FINAL ANSWER
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Question 2 10 marks Kinematics Graphs

WORKED SOLUTION Question 2 · WME01/01 October 2023

1 Find the speed at t = 4
From  to  s the acceleration is . Therefore .

2 Find the final speed
From  to  s the acceleration is , while the speed at  is still . Hence

.



3 Describe the speed-time graph
The graph starts at , falls linearly to , stays horizontal to , then rises linearly to

.

4 Use area under the speed-time graph

The distance is the area under the graph. From  to : . From  to : .

From  to : .

5 Add the distances
.

✓ FINAL ANSWER
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 Speed-time graph through .
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Question 3 10 marks Momentum, Impulse & Collisions

WORKED SOLUTION Question 3 · WME01/01 October 2023

1 Use conservation of momentum
Take downward as positive during the impact. Before impact, the hammer has momentum 
and the peg has momentum . After impact, the combined mass is  kg.

2 Find the common speed
, so  and .

3 Use impulse on the peg
The peg changes from rest to speed  downward. The impulse magnitude is

.

4 Find the deceleration in the ground
The hammer and peg move together from speed  to rest over  m. With downward positive,

, so .



5 Apply Newtons second law
For the combined mass  kg, forces are weight  downward and resistance  upward. With
downward positive, .

6 Find R
, so , which is about .

✓ FINAL ANSWER
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Question 4 10 marks Working with Vectors

WORKED SOLUTION Question 4 · WME01/01 October 2023

1 Use v = u + at
The initial velocity is  and the acceleration is . At ,

.

2 Write the velocity at t = 5
So .

3 Use the speed at t = 5
The speed is , so .

4 Simplify to the printed equation
Expanding gives . Therefore

, and dividing by  gives .

5 Find lambda

Solving  gives  or . Since  is positive, .



6 Find the velocity at t = 4
.

7 Convert to a bearing

The motion is north-west. The angle west of north satisfies , so . The bearing is

, so  to the nearest degree.

✓ FINAL ANSWER
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Question 5 12 marks Forces

WORKED SOLUTION Question 5 · WME01/01 October 2023

1 Use the trig ratios

The string makes angle  with the vertical rod and . Hence  and .



2 Find the friction for T = 10

The upward component of the tension is  N. The weight is  N.

3 Balance vertical forces
Since the upward component of tension is larger than the weight, friction must act downwards. Its

magnitude is , so .

4 Write the normal reaction
For variable tension , the normal reaction from the rod is produced by the horizontal component of

tension: .

5 Use limiting friction

Since , limiting friction is .

6 Find the minimum tension
For the minimum tension, the ring would tend to slide down, so friction acts upwards. Vertical

equilibrium gives , hence . Thus , so

.

7 Find the maximum tension
For the maximum tension, the ring would tend to move up, so friction acts downwards. Vertical

equilibrium gives , hence . Thus , so

.

✓ FINAL ANSWER

.

 Friction acts downwards.
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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
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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
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