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OCR Physics A


	Question number
	Answer
	Marks
	Guidance

	1
	B
	1
	

	2
	B
	1
	

	3
	D
	1
	

	4
	A
	1
	

	5
	B
	1
	

	6
	C
	1
	

	7
	B
	1
	

	8
	B
	1
	

	9
	A
	1
	

	10
	D
	1
	

	11 a
	Energy power (time
incident energy per min  250 ( 4 ( 60 
( 60 000J)
energy absorbed per min  0.80 ( 60 000 
( 48 000J) 

(Q mc((
m density (volume 1000 (5 (10−4 0.5
48 000  0.5 ( 4200 (((
((23 K
	
C1

C1

C1

A1
	ALLOW ECF





ALLOW units as ºC

	11 b
	Level 3 (5–6 marks)

Expect:

at least two points from E

at least D2 and D3 and an attempt at D1

at least three points from P

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:

at least E1 or E3
points D2 andD3 

at least two points from P

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:

at least one point from E 

at least one point from D 

at least one point 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
	Equipment (E)

1 Liquid in container (of known CC) with electrical heater (submerged)
[image: image1.jpg]organic liquid
metal container
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2 Thermometer and lid/lagging to minimise heat losses

3 Power supply connected to ammeter in series, voltmeter in parallel with heater

Description (D)

1 Find mass of container, m
2 Find mass of 
liquid, M
3 Record current, I, and p.d., V, for known time, t
Processing (P)

1 Calculate energy supplied, IVt
2 Calculate heat absorbed by container, mcC((
3 Use McL(((net) energy supplied to find cL
4 Any suitable precaution to obtain accurate result



	12 a
	Kinetic energy is conserved/collision is (perfectly) elastic so velocity after impact is minus v.

Momentum change mv  [mv]

 2 mv
	M1

A1
	ALLOW [mv] mv leading to 2 mv

	12 b
	Increase in temperature causes increase in velocity/speed of molecules

Collisions occur more frequently

Greater change in momentum in each collision with wall hence force increases
	M1


M1


A1
A0
	DO NOT ALLOW for references to pressure change

	12 c i
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	C1



A1
	DO NOT ALLOW if temperatures are not converted to kelvin

	12 c ii
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C1

C1

A1
	ALLOW ECF from i

	13 a i
	Volume of air/s  (r2v = ( ( 6.92 ( 16 
(( 2.39 ( 103)

Volume of air/min  (2.39 ( 103) ( 60 
(( 1.44 ( 105)

Mass of air/min  V( = 1.44 ( 105 ( 1.3

 1.87 ( 105 (kg)
	M1

A1

A0
	

	13 a ii
	Change of momentum  1.87 ( 105 ( 16 
( 2.99 (106)

Force 
[image: image4.wmf]60
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 5.0 (104 (N)
	C1

C1
A1
	

	13 a iii
	Force on air is equal to the rate of change of momentum of the air
	B1
	

	13 a iv
	Force on helicopter  force on the air by Newton’s third law hence

Mass of helicopter 
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Mass of helicopter  5.1 ( 103 (kg)
	M1

A1
	

ALLOW ECF from ii

	13 b i
	Horizontal component of L produces centripetal acceleration

Vertical component of L is equal to weight acting down
	
B1

B1
	ALLOW produces centripetal force

	13 b ii
	Resultant force acts horizontally at right angles to the velocity at all times.

No work is done on aircraft so KE is unchanged and hence v is unchanged (AW)
	B1

B1
	

	13 b iii
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	C1

C1

C1

A1
	ALLOW
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	14 a i
	Displacement is the distance of the body from its equilibrium position

Amplitude is the maximum displacement
	
B1

B1
	

	14 a ii
	Frequency is the number of oscillations the body makes per unit time

Angular frequency is product 2( ( frequency or 
[image: image8.wmf]period
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	B1

B1
	DO NOT ALLOW per second
ALLOW angular frequency is the angle rotated in radians per unit time

	14  b i
	Amplitude 
[image: image9.wmf]2

1

(2115)  3.0 (m)
	A1
	

	14 b ii
	Frequency 
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	C1

A1
	

	14  b iii
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	C1

A1
	ALLOW ECF from 
i and ii

ALLOW ± 4.2 ( 10-4

	14 b iv
	Correct use of variable depth  A cos 2(ft
d  18  3 cos(2( ( 2.2 ( 105t)  
	B1

A1
	ALLOW use of sine for cosine
and 1.4 ( 104 for 
2( ( 2.2 ( 105
HINT set calculator to radians mode

	15 a
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OR
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	B1

C1

C1

A1

	Ignore signs

ALLOW equation with cancelling shown

ALLOW any subject
ALLOW one mark out of (C1, C1, A1) for final equation without proof

	15 b i
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	C1

A1
	Ms-1

	15 b ii
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	M1
A1
	ALLOW use of centripetal acceleration and Newton’s law to give
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	15 b iii
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	C1

A1
	ALLOW ratio of R3:T2 as equal to 0.04

	16 a i
	H0  gradient of graph


[image: image18.wmf](2300-0)
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H0  66 (km s1 Mpc1)
	C1

A1
	ALLOW (2 in answer

	16 a ii
	Age 
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	C1

C1

A1
	Maximum two out of three if either mega or kilo is omitted

	16 b
	Level 3 (5–6 marks) 
Expect T1 and T2 for the Big Bang Theory 

Expect full discussion of red shift points R1, 2, 3, and 4 

Expect C1 and any two from C2, C3, C4, for CMBR 

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 T1 and T2 for the Big Bang Theory 

Expect R1 and R2; red shift identified but no explanation why it implies an expanding Universe 

Expect any two from C1, 2, 3, and 4; CMBR evidence recalled but linked to the Big Bang.

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 T1 or T2 for the Big Bang Theory 

Expect R1, R2; red shift identified but without explanation or link to Big Bang Theory 

Expect at least one from C1, 2, 3, and 4; CMBR evidence recalled but not linked to the Big Bang 
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 
	
	Big Bang Theory (T) 
1
Predicts that all galaxies will be receding. 

2
Galaxy velocity proportional to distance from Earth 

3
Predicts formation of gamma radiation as a result of matter-antimatter annihilation
4   Predicts the relative amounts of hydrogen and helium present in the Universe now.
Red Shift (R) 
1
Radiation from distant galaxies shows increase in wavelength/red shift

2
Change in wavelength caused by motion of galaxy or reference to Doppler Effect 

3
Evidence that red shift depends on distance from Earth 

4
Evidence implies galaxies were closer together in the past 

CMBR (C) 
1
Expansion stretches wavelength to microwave region at present

2
Intensity is uniform in all directions

3
Corresponds to a temperature of 2.7 K

4
(Very small) ripples in intensity corresponding to formation of first stars or galaxies
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