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OCR Physics A



	Question
	Answer
	Marks
	Guidance

	1 a
	Net force acting on a body is equal to the rate of change of its momentum.
	B1
	Allow: resultant in place of net for force.

Allow: proportional to instead of equal to.

No credit would be given for 
F  m a in any form.

	1 b
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	M1

A1
	Must show all the steps including the important condition of constant mass.

	1 c
	Each engine gives:
Δ(m v)  (720 ( 520) – (690 ( 90)  312.3 ( 10³
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	1 d
	F  2 ( 10.4 kN  20.8 kN
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	2 a
	Mass of each glider.

Velocity of moving glider before collision and common velocity of both gliders after collision.

Repeat measurements for different values 
of m.
	B1


B1

B1
	Allow: velocity of moving glider before and after collision.

	2 b
	Balance/scales (for masses)

Light gates and data logger/computer

Card of known length mounted on glider to determine velocity
	B1

B1


B1
	Allow: alternative method if sufficiently accurate, e.g., video camera and reference scale.

	2 c
	Initial momentum  M u 

and

final momentum  (m  M) v
Verification that momentum values are the same (within experimental error)
	B1


B1
	

	3 a
	In a closed system the total momentum in any direction remains constant.
	B1
	A closed system is one in which there are no external forces acting.

There are several ways this principle can be written, i.e. total momentum before collision is equal to the total momentum after collision. Make sure always specifies ‘in a closed system’ or ‘assuming no external forces act’. Momentum is a vector quantity and direction of motion must be taken into account.

	3 b i
	Taking left to right as positive direction:

momentum after  total momentum before

(30  20) v  (30 ( 10) – (20 ( 8)

50 v  140

v  2.8 cm s–1
	C1

A1
	The lighter truck is travelling towards the left and its momentum is therefore negative. Usually we would convert masses to kg and velocities to m s–1, but in this case the conversions would cancel out. In conservation of momentum problems it is only necessary to ensure the units are consistent.



	3 b ii
	Total Ek before  
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Total Ek after     
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Collision is not elastic.


	
M1


M1


A0
	Note these energies are not in joules since we have not converted m and v to S.I. units. We only need to know that the total KE is not the same before and after the collision.

	4 a
	In order from top: False, True, True, True
	B2
	Two marks if four are correct

One mark if three are correct.

	4 b i
	Velocity increases at constant / uniform rate / with constant acceleration.
	M1


A1
	The answer must refer to velocity change. ‘Constant acceleration’ would not score the mark.

	4 b ii
	Impulse  20 ( 5 ( 10–3  
[image: image6.wmf]2

1

( 20 ( 4 ( 10–3
               0.14 Ns
	C1

A1
	Time, t, is in ms 

	4 b iii
	Impulse  Δ(m v) so 0.14  0.4 ( Δv
Δv  0.35 m s–1
	A1
	Look for the mass conversion.

	5 a
	Use D and θ to find vertical height, h, gained by glider 

Calculate increase in GPE of glider and pellet m g h
Equate KE to m g h to find v
	
B1


B1

B1
	Glider and pellet motion has no frictional forces so conservation of mechanical energy applies.

M is mass of glider, block and pellet.

	5 b i
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	C1


A1
	Following method outlined in part a.

	5 b ii
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	C1

A1
	The mass of the pellet should strictly be included in M but the value of u is only slightly reduced to 117 m s–1 if it is omitted. Deduct one mark only.



	5 c i
	A collision in which kinetic energy is not conserved
	B1
	

	5 c ii
	KE of pellet 
[image: image9.wmf]J

4

.

17

118

0025

.

0

2

1

2

=

´

´

=


KE of glider etc.  
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 ( 0.3025 ( 0.9772  0.144 J

Hence KE changes.
	
M1


M1

A0
	Marks are given for the calculations rather than the conclusion.

	6 a
	In an elastic collision KE is conserved.

In an inelastic collision only total energy is conserved, KE changes.
	B1
	

	6 b
	When the glider moving with velocity u collides with a stationary glider, momentum must be conserved. So m u  m v1  m v2. 

Since collision is elastic KE is conserved so:
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1

 m v22 or u2  v12  v22

Combining these two equations gives v1  0 so A comes to rest and B moves off with the same speed as A had originally.
	B1

B1


B1
	(v1  v2)2  v12  v22 

v12  2v1 v2,  v22  v12  v22 

v1 v2  0 and v2 must be greater than v1 as the gliders cannot swap positions.

	6 c i
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	C1

A1
	Do not forget the direction of recoil hence the minus sign. No need to convert mass to kg as the conversion factor would cancel out.

	6 c ii
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C1

A1
	Again conversion of mass is not needed in this ratio question; all that is necessary is for the units to be consistent.
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