1.6 Momentum: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	B
Momentum is the product of an object's mass and its velocity.
	(1 mark)

	2
	C
This row gives .
	(1 mark)

	3
	D
The same momentum change spread over a longer time gives a smaller rate of change and therefore a smaller average force.
	(1 mark)

	4
	C
With no resultant external force, internal forces transfer momentum between objects but do not change the system's total momentum.
	(1 mark)

	5
	B
Area under a force–time graph is force multiplied by time, which is the impulse.
	(1 mark)

	6
	D
Doubling mass and doubling speed multiplies the momentum by .
	(1 mark)

	7
	A
Resultant force equals the rate of change of momentum.
	(1 mark)

	8
	A
The stopping time is four times larger, so the same momentum change produces one-quarter of the average force.
	(1 mark)

	9
	D
The momentum change is 6.0 kg m/s, so .
	(1 mark)

	10
	D
Momentum is a vector in the same direction as the object's velocity.
	(1 mark)

	11
	A
The projectile momentum is 6.0 kg m/s, so the launcher has equal momentum in the opposite direction and speed 2.0 m/s.
	(1 mark)

	12
	C
The total initial momentum is 2.0 kg m/s to the right and the joined mass is 1.0 kg, giving 2.0 m/s to the right.
	(1 mark)

	13
	0 kg m/s because the car is stationary.
	(1 mark)

	14
	The airbag increases the time taken for the passenger's momentum to change to zero.
A longer time means a smaller rate of change of momentum, so the force is smaller.
	(2 marks)

	15
	Use conservation of momentum.
Initial momentum .
Combined mass after collision .
Mass of second trolley .
	(2 marks)

	16
	No external forces act on the system. Accept no resultant external force or isolated system.
	(1 mark)

	17
	kg m/s.
	(1 mark)

	18
	N s. Accept kg m/s.
	(1 mark)

	19
	Use .
.
	(2 marks)

	20
	The total momentum before they push apart is zero because both trolleys start at rest.
Momentum is conserved, so after they separate their momenta are equal and opposite and the total is still zero.
	(2 marks)

	21
	Momentum is the product of mass and velocity.
	(1 mark)

	22
	Momentum depends on velocity as well as mass.
A lighter object moving faster can have more momentum than a heavier object moving more slowly.
	(2 marks)

	23(a)
	Use .
Initial momentum .
	(2 marks)

	23(b)
	The rebound is in the opposite direction.
Final momentum .
	(2 marks)

	23(c)
	Use .
, so the size of the change in momentum is 2.6 kg m/s.
	(2 marks)

	23(d)
	Impulse is away from the wall.
	(1 mark)

	23(e)
	Use .
, so about 22 N.
	(2 marks)

	24(a)
	Resultant force .
Resultant force  to the left.
	(2 marks)

	24(b)
	.
.
, so 500 kg m/s to the left.
	(3 marks)

	24(c)
	Initial momentum .
Final momentum .
.
	(3 marks)

	24(d)
	The speed stays constant because the resultant force is zero.
	(1 mark)

	25(a)
	Use .
.
	(2 marks)

	25(b)
	Final momentum is 0 kg m/s.
.
	(2 marks)

	25(c)
	Use .
.
	(2 marks)

	25(d)
	Use  with the same momentum change.
.
	(2 marks)

	25(e)
	The stopping time is increased.
For the same change in momentum, a longer time gives a smaller force.
	(2 marks)
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