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WME01/01 MAY/JUNE 2021

Question 1 7 marks Momentum, Impulse & Collisions

WORKED SOLUTION Question 1 · WME01/01 May/June 2021

1 Choose a positive direction
Take P's original direction as positive. Q initially has velocity . Since Q reverses direction and then
has speed , its final velocity is .

2 Find the impulse on Q
Impulse equals change in momentum: .

3 Use conservation of momentum
Before collision, total momentum is .

4 Case 1: P continues in its original direction
If P has final velocity , final momentum is . So ,

giving  and .

5 Case 2: P reverses direction
If P has final velocity , final momentum is . So

, giving  and .



✓ FINAL ANSWER
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Question 2 8 marks Constant Acceleration in 1D

WORKED SOLUTION Question 2 · WME01/01 May/June 2021

1 Use the first three seconds

Using , the first  seconds give .

2 Use the fourth second

The distance in the fourth second is . Hence .

3 Solve for a and u

From , . Substitute into :

. Thus .

4 Find u

.

5 Use the speed at B

At B, speed is . Use : .



6 Find the time

, so .

✓ FINAL ANSWER
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Question 3 9 marks Working with Vectors

WORKED SOLUTION Question 3 · WME01/01 May/June 2021

1 Find F3 from equilibrium
Equilibrium gives . Now .

2 Write F3
So .

3 Find the angle with -j
The vector  points vertically downward. For , the angle from  satisfies

.

4 State the angle
, so the angle is about .



5 Find the new resultant force
With , the resultant is .

6 Use the acceleration magnitude
The mass is  kg and acceleration magnitude is , so the resultant force magnitude is

 N.

7 Form the equation
.

8 Solve for lambda
Expanding gives . The roots are  and , and since  is positive, .

✓ FINAL ANSWER
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Question 4 6 marks Newton's Second Law



WORKED SOLUTION Question 4 · WME01/01 May/June 2021

1 Find total mass going up
The bucket and cement have total mass  kg and acceleration  upward.

2 Apply Newtons second law
Taking upward as positive: .

3 Find the tension
, so .

4 Interpret the downward deceleration
The bucket and tools are moving downward but decelerating, so their acceleration is upward with
magnitude .

5 Consider the box of tools
For the  kg box, upward force is the normal reaction , and downward force is weight .

6 Find R
. Thus , about .
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Question 5 9 marks Working with Vectors

WORKED SOLUTION Question 5 · WME01/01 May/June 2021

1 Find P acceleration
From 2:00 to 2:30 is  hours. The velocity changes from  to .

2 Calculate acceleration

.

3 Write P velocity
At time  hours after 2:00, .

4 Use the direction vector

At time , the velocity is parallel to , so .

5 Find T

. Hence  and  hours.



6 Equate i-components for P and Q
For equal velocities, . This gives , so .

7 Equate j-components
At , P's j-component is . Q's j-component is .

8 Find mu
, so .
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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
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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 .
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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.

.
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