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OCR Physics A


	Question
	Answer
	Marks
	Guidance

	1
	C
	1
	

	2
	D
	1
	

	3
	B
	1
	

	4
	C
	1
	

	5
	B Mark scheme incorrect, Answer = A
	1
	

	6
	C
	1
	

	7
	B
	1
	

	8
	A
	1
	

	9
	C
	1
	

	10
	D
	1
	

	11
	C
	1
	

	12
	C
	1
	

	13
	A
	1
	

	14
	D
	1
	

	15
	C
	1
	

	16 a
	(Minimum) energy needed to free an electron/for an electron to escape (from the metal surface)
	B1
	

	16 b i
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	C1

C1

A1
	

	16 b ii
	Each electron gains a fixed amount of energy/hf  from one photon/all electrons gain same energy from the photons (no matter where they are in the metal)

Electrons ‘lose’ energy in collisions as they travel to the surface/electrons deep in metal do more work in reaching surface (AW) 
	B1

B1
	ALLOW ‘reference to initial energies of electrons being different, based on where they are in their respective energy levels in the atom’, as alternative to second mark

	16 b iii
	No change in the K.E. just more electrons emitted per second due to a greater number of photons
	B1
	

	17 a
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	C1

C1
A1
	

	17 b i
	Reverse bias:
Current zero or just negative
AND
Sharp downward curve
Forward bias:
Current zero OR just positive up to 0.7 V
AND
Rapid increase in I for small increase in V
	B1

B1
	

	17 b ii
	At low p.d., I increases proportional to V OR Ohm's law obeyed

(as V increases) larger I heats filament/wire/temperature increases so resistance increases
Rate of increase of I with V decreases/reference  to gradient (
[image: image3.wmf]R
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	B1

B1
B1
	

	17 c i
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	B1
	ALLOW symbolic equation if all symbols are defined

	17 c ii
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	C1
C1

A1
	ALLOW ECF for R

	17 c iii
	In series:

p.d. across each element is greater than 230 V/115 V/p.d. shared

Power ((
[image: image6.wmf]R

V

2

) is less than 500 W in each/125 W
In parallel:
Voltage across each ( 230 V hence correct rating
	B1

B1

B1
	

	18 a
	Mention of p.d. across internal resistance/energy loss in internal resistance
p.d. across internal resistance/lost volts increases with current/V = E – Ir, as E is a constant, V will decrease as I increases for a fixed internal resistance, r
	B1

B1
	

	18 b i
	y-intercept ( 1.36 V (( 0.02 V)
	B1
	

	18 b ii
	Identifies gradient as r OR use of equation substitution to find gradient OR substitution in equation

r ( 0.39 ( 0.02 (
	C1
A1
	ALLOW 0.4 to 1.s.f.

	18 c i
	Same intercept

Double gradient/twice as steep but with a negative gradient
	B1
B1
	

	18 c ii
	Same intercept and horizontal line
	B1

B1
	

	19 a i
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	A1
	

	19 a ii
	Speed ( f ( ( 25 ( 0.64

           ( 16 m s(1
	C1
A1
	

	19 a iii
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1

( radian or 90º
	B1
	

	19 b
	Displacement of Y will be a positive (or ‘up’) maximum at 
[image: image9.wmf]4

1

 of a period/cycle
Returns to original position at 
[image: image10.wmf]2

1

 of a period/cycle (AW)
	B1

B1
	

	19 c
	Level 3 (5–6 marks)

Expect:

all points from D and at least three points from P

at least two from 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:

all points from D and at least two points from P

at least A3
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 P3
and A3
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
	Diagram (D)

1.
Microwave transmitter and reflective plate
2.
Small movable detector between transmitter and plate
Procedure (P)

1.
Set reflective plate perpendicular to microwave beam
2.
Distance between transmitter and plate is suitable ~ 1 m
3.
Move and mark two successive points where detector gives maximum signal
4.
Repeat 3 for more points
Analysis (A)

1.
Determine mean distance between maxima
2.
Maximum signal at an antinode
3.
Wavelength ( twice (mean) distance between maxima


	20 a i
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	C1

A1
	

	20 a ii
	A couple/opposite forces act on ends of molecule
Molecule rotates/aligns itself to field/elongates
	B1

B1
	

	20 b
	The direction of an induced current/e.m.f./voltage 
is such as to oppose the change (in flux) that produces it 
	B1
	

	20 c i
	North pole AND current right to left along top wire/anticlockwise in coil
	B1
	ALLOW if current direction is indicated anywhere on circuit

	20 c ii
	The magnet is moving faster as it leaves the coil/accelerating (under gravity)
Rate of change of flux is greater so
Induced current is greater (because induced e.m.f. is greater – the e.m.f. is the cause and the current is the effect)
	M1
A1

A0
	

	21 a
	Level 3 (5–6 marks)

Expect:

at least four points from P

at least three points from A including A4 and A5
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 three points from P

at least two points from A including A3 or A4
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 P1 and P5
at least A1 and A3
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
	Procedure (P)

1.
Set up as in diagram with gate at a reasonable distance below electromagnet
2.
Fully charge capacitor by closing S1
3.
Calculate time constant/
calibrate by taking V readings at regular intervals
4.
Release ball when V reading stabilises
5.
Record V when S2 is off
6.
Repeat with different lengths electromagnet to light gate
Analysis (A)

1.
Measure distance from surface of ball to light gate
2.
Determine time of ‘fall’ from V reading and CR or calibration curve
3.
Calculate a from a ( 
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4.
Plot distance against (time)²
5.
Acceleration is twice gradient

	21 b i
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	C1

C1

A1
	

	21 b ii
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	C1
A1
	

	22 a i
	(hadrons) experience the strong nuclear force
	B1
	

	22 a ii
	Baryons and mesons
Baryon has three quarks

Meson has one quark and an antiquark
	B1
B1

B1
	DO NOT ALLOW two quarks

	22 b
	Similarity: same (rest) mass
Difference: opposite charge
	B1

B1
	

	22 c
	i
Protons ( 90
ii
Neutrons ( 142

iii
Electrons ( 89
	B1
B1

B1
	

	22 d i
	Nuclei (of the same element) with the same number of protons, but varying numbers of neutrons
	B1
	

	22 d ii
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	B1

B1
	

	23 a i
	Cannot predict when a nucleus will decay
	B1
	

	23 a ii
	Decay cannot be influenced by external factors/temperature/pressure, etc.
	B1
	

	23 b i
	Time taken for half of the nuclei to decay/time for activity to decrease to half original value
	 B1
	

	23 b ii
	Probability of decay, of a nucleus, per unit time
	B1
	DO NOT ALLOW per second

	23 c i
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 Mark scheme not correct, Answer = 9.98*10^-7 s^-1
	C1

A1
	

	23 c ii
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	C1

A1
	

	23 c iii
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	C1

C1

A1
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