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OCR Physics A


	Question number
	Answer
	Marks
	Guidance

	1
	B
	B1
	

	2
	D
	B1
	

	3
	C
	B1
	

	4
	D
	B1
	

	5
	A
	B1
	

	6
	A
	B1
	

	7
	B
	B1
	

	8
	B
	B1
	

	9
	B
	B1
	

	10
	B
	B1
	

	11
	A
	B1
	

	12
	D
	B1
	

	13
	B
	B1
	

	14
	B
	B1
	

	15
	C
	B1
	

	16 a
	Arrow vertically down labelled weight or mg, arrow left to right labelled drag/air resistance, arrow right to left labelled thrust
	B1

B1
	ACCEPT suitable labels

	16 b i
	s ( 
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	C1

A1
	ALLOW alternative methods using correct SUVAT equations of motion

	16 b ii
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	C1

A1
	ALLOW ECF for consistent use of incorrect  v from i

	16 b iii
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	C1

A1
	ALLOW ECF for consistent use of incorrect  v from i

	16 b iv
	Force in ii is resultant force/there is also friction on runway and air resistance/drag
Power from engine must provide work done by these forces as well as to increase KE
	B1

B1
	

	16 c
	Material should be elastic/not brittle

Limit of elasticity must be greater than maximum expected as a result of vibrations
	B1

B1
	ALLOW other valid wording

	17 a
	Force is (directly) proportional to extension (provided elastic limit is not exceeded).
	B1
	

	17 b
	Five from:
Suspend spring from rigid support

Measure mass of suitable loads on balance

Hang load on end of spring

Measure extension of spring using metre rule

Plot graph of load/mass against extension

k is gradient of graph /gradient times g
	B5
	ACCEPT either on vertical axis

ONLY ACCEPT consistent statement with above

	17 c i
	Gravitational potential energy (GPE) at bridge

GPE converted to GPE ( KE as she falls until the rope becomes taut (AW)

GPE and KE converted into elastic potential energy (EPE)

When girl is first at rest energy is all EPE (( GPE)
	B1

B1

B1

B1
	ACCEPT just EPE since GPE could be taken as zero at this point

	17 c ii
	Rope has greatest extension when girl is first at rest

Maximum force is when girl is first at rest (by 
Hooke’s law)
	M1

A1
	

	17 c iii
	At first at rest: Change in GPE ( Increase in EPE

(EPE ( 60 × 9.81 × (100 (10)

(EPE ( 5.3 × 104 (J)
	C1

A1
	

	17 c iv
	Extension of rope ( 50 (10 ( 40 (m)

Mean force in rope ( 
[image: image6.wmf]extension

EPE


                               ( 5.3 ( 104  ( 1.3 (kN)

                                       40

Rope obeys Hooke’s law or elastic limit is not exceeded
	C1

A1

B1
	ACCEPT any suitable reasoned assumption

	18 a
	Kinetic energy changes to gravitational potential energy

Measure h and calculate gravitational potential energy using Ep ( mgh
Use of KE ( GPE to give 
[image: image7.wmf]gh
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Assumption no drag/air resistance/friction on 

track
	C1

C1

A1

B1
	ALLOW
Use h to find distance along slope (
[image: image8.wmf]q
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Use g sin ( ( a
Use ( 2 (u2 ( 2as

	18 b i
	ptrolley ( (0.64 ( 0.0035) × 0.42

          ( 0.27 Ns

Use of  ppellet ( prolley ( 0.27

Speed of pellet ( 
[image: image9.wmf]0035
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	C1

C1

A1
	

	18 b ii
	Kinetic energy is not conserved
	B1
	

	18 b iii
	Initial KE ( 
[image: image10.wmf]2

1

 × 0.0035 × 772 ( 10.4 J

Final KE ( 
[image: image11.wmf]2

1

 × 0.6435 × 0.422 ( 0.057 J

Hence, a change in KE so the collision is inelastic
	M1

M1

A0
	

	19 a
	pV ( constant for an isothermal process hence
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	M1

C1

A1
	

	19 b
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	C1

C1

A1
	Answer of 1.9 ( 1023 scores one out of three, not converting to Kelvin temperature

	19 c
	Level 3 (5–6 marks)

Expect:

all points from D and at least four points from P

at least A1
There is a well-developed line of reasoning which is clear and logically structured. The information presented is relevant and substantiated.

Level 2 (3–4 marks)

Expect:

most points from D and at least three points from P

at least A1

There is a line of reasoning presented with some structure. The information presented is in the most-part relevant and supported by some evidence.

Level 1 (1–2 marks)

Expect:

most points from D,
at least P4
and A1

The information is basic and communicated in an unstructured way. The information is supported by limited evidence and the relationship to the evidence may not be clear.

0 marks

No response or no response worthy of credit.
	B6
	Description (D)

1
Molecules have momentum, mv
2
Momentum changes on collision with wall
3
Change of momentum at wall causes force/impulse on wall
Processing (P)

1
Change in momentum ( 2 mv for each molecule
2
Force on each molecule (F  ( 
[image: image14.wmf]t
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2

where (t is time between collisions (N2L)
3
Force on wall ( −force on molecule (N3L)
4
Total force on wall ( n (F
5
Pressure ( 
[image: image15.wmf] wall
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Analysis (A)

1
Less air so fewer molecules/n less
2
So force on wall is less/pressure is less

	20 a
	Acceleration ∝ displacement

Acceleration directed towards equilibrium position/in opposite direction to displacement
	B1

B1
	

	20 b i
	Use of Pythagoras
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	M1

A0

M1

A1
	ALLOW use of trigonometry

	20 b ii
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	C1

A1
	

	20 b iii
	Use of resultant force ( F−W ( 
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	C1

C1

A1
	

	21 a
	Two from:
Orbit the equator/remain in fixed position over Earth

Have periodic time equal to one day/same as Earth/same angular speed as Earth

Travel in same direction as Earth spins
	B2
	

	21 b i
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	C1

A1
	

	21 b ii
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	C1

C1

C1

A1
	Must have a subtraction clear to score this mark

	21 c i
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	C1

C1

A1
	

	21 c ii
	Limiting values at surfaces approximately correctly plotted with curved line

Maximum point close to, but below, V (0 axis

Maximum point closer to Moon than the Earth
	B1

B1

B1
	[image: image23.jpg]surface of surface of
Earth Moon

Y






	22 a
	Level 3 (5–6 marks)

Expect:

at least two points from E and at least three points 
from P

both points in A
There is a well-developed line of reasoning which is clear and logically structured. The information presented is relevant and substantiated.

Level 2 (3–4 marks)

Expect:

D1 and D3
at least two points from P

at least A1
There is a line of reasoning presented with some structure. The information presented is in the most-part relevant and supported by some evidence.

Level 1 (1–2 marks)

Expect:

D1
at least two points from P
The information is basic and communicated in an unstructured way. The information is supported by limited evidence and the relationship to the evidence may not be clear.

0 marks

No response or no response worthy of credit.
	B6
	Explanation (E)
1
Doppler shift is change in wavelength (of light)

2
Due to motion of galaxy (relative to observer)
3
 ‘Red shift’ ( receding OR ‘Blue shift’ ( approaching
Procedure (P)

1
Use diffraction grating to measure angles of specific emission line
2
Calculate ( from angle for  laboratory spectrum
3
Calculate ( for same line in light from galaxy
4
Calculate ((
Analysis (A)

1
Use of Doppler equation 
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All terms identified and specific to problem

	22 b i
	(( ( 7 nm    OR   (( ( 11 nm
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	B1

A1
	

	22 b ii
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	C1

A1
	Use of 11 nm also gives 
2.3 ( 10 24 m
ALLOW use of mean wavelength
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