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OCR Physics A



	Question
	Answer
	Marks
	Guidance

	1
	D
	1
	

	2
	C
	1
	

	3
	B
	1
	

	4
	B
	1
	

	5
	C
	1
	

	6
	B
	1
	

	7
	C
	1
	

	8
	A
	1
	

	9
	C
	1
	

	10
	D
	1
	

	11 a
	Resistance  
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potential difference (across component) 
current (flowing through component)










potential difference (across component) 

current (flowing through component)


	B1
	Do not allow formula copied from data book.

	11 b
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Finite value at θ  0º.

Smooth curve for R decreasing with decreasing gradient.
	B1
B1
	Most common error is to draw a 
[image: image3.wmf]1
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 type graph which is asymptotic to the vertical axis. This loses the first mark.

	11 c  i 1
	Resistance of LDR increases.
	B1
	

	11 c i 2
	The total resistance increases so current decreases,

p.d. between A and B decreases.
	M1

A1
	Must give the reasoning in order to score the mark for change in p.d. 

	11 c ii 1
	I  
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(650 +1.5 ×103)
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	A1
	Using I  
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for the series resistors.

	11 c ii 2
	p.d. AB  IR  2.33 ( 10–3 ( 1.5 ( 103  3.5 V
	A1
	Using the potential divider formula is better since it does not use the answer for I.

	12 a i
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	A1
	Students often make mistakes in transposition.

	12 a ii
	Area  
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L = RA
ρ



= 2.4 ×1.39 ×10
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5.2 ×10−7
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	C1

A1
	Allow e.c.f. from part i. 

One mark for the conversion of mm to m and realising it is diameter. 

One mark for transposition and calculation.

	12 b i
	I1  I3  I2  
	B1
	

	12 b ii 1
	I1 R1  I2 R2  E1   
	B1
	

	12 b ii 2
	I1 R1 – I3 R3 – I3 R4   E1 – E2  
	B1 ( 2
	One mark for each side of the equation. It is important to realise that direction is critical in Kirchhoff’s laws and both I3 and E2 are acting in opposition to the loop direction, hence the minus signs.

	12 b iii
	I2  0.3  0.5  0.80 A

R4  
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R4   
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7.5 – 4.6 – 0.5 × 4.0 + 0.3 × 2.0
0.5










7.5 – 4.6 – 0.5

´

4.0 + 0.3

´

2.0

0.5


       3.0 Ω
	B1

C1

A1
	Kirchhoff’s first law
Kirchhoff’s second law

	13 a i
	Time  
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speed
distance










speed

distance

 
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  17 s
	A1
	These values have been converted to metres but as they are consistent there is no real need.

	13 a ii
	Using ne  It
I  2.0 ( 1025 ( 1.6 ( 10–19 

   3.2 ( 106 A
	C1

A1
	The time is 1 s for n  2.0 ( 1025 electrons.

	13 a iii
	From Jupiter to Io
	B1
	Conventional current is opposite to electron flow.

	14 a
	At max power Rmax  2.0 Ω from graph.
	B1
	

	14 b
	P  I2 R, I2  
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, hence I  2.0 A
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e.m.f. = I (R + r )



8 = 2.0(2.0 + r )



r = 2.0
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	C1

A1
	Using max power  8 W from graph.

	14 c
	Energy  e.m.f. ( current ( time  8.0 ( 2.0 ( 1  16 J
	A1
	

	14 d
	Efficiency  
[image: image18.emf]
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8

16

 50%
	
A1
	8 W power at max is 8 J in 1 s.

	15 a
	Transverse: particles vibrate at right angles to the direction of wave velocity. (AW)

For example, surface water waves, electromagnetic waves and waves on string.

Longitudinal: particles vibrate parallel to the direction of wave velocity. (AW)

For example, sound waves and seismic waves.
	B1

B1

B1

B1
	

	15 b i
	Progressive wave is reflected at the end of wire.

Reflected wave has same frequency and amplitude as incident wave.

Reflected wave is 180° / exactly out of phase with incident wave.

Wave superposition / interference occurs.
	B1 x 3
	Any three marking points acceptable.

	15 b ii
	Two correct nodes
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	B1


	Both must be correct to score the mark.

	15 b iii
	Two correct antinodes
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	B1
	Both must be correct to score the mark.

	15 b iv
	5 ( 
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  100    λ  40 cm

Speed  f λ  150 ( 
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Speed  60 m s–1
	C1

C1

A1
	Distance between successive nodes is half a wavelength.

Substitution into correct formula.

	16 a
	Interference
	B1
	

	16 b
	D is equidistant from each slit or Path difference is zero (AW).

Waves meet in phase and constructive interference occurs.
	B1

B1
	

	16 c
	Low reading at points N since the path difference is an odd number of 
[image: image23.emf]
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 wavelengths. 

Waves are 180º out of phase so destructive interference.

High reading at points M since the path difference is whole number/integer number of wavelengths (waves are in phase), so constructive interference.
	
B1


B1



B1
	

	16 d
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	C1


A1
	x is the fringe spacing, that is, the distance between successive high readings.

	16 e
	Only one wave front reaches the point (the other slit is blocked), so destructive interference does not occur. (AW)

Reading would increase.
	
M1

A1
	

	17 a i 
	hf is energy of photon with frequency f.
	B1
	Do not allow energy of (electromagnetic) wave.

	17 a ii
	 is the work function of the material.
	B1
	

	17 b i
	Threshold frequency  4.3 ( 1014 Hz
	B1
	Reading on graph at Vs  0

	17 b ii
	Gradient  
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h = 1.6 ×10−19 × 1.0
6.7 − 4.3( )×1014



h = 6.7 ×10−34 Js
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	C1

A1
	

	18 a
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	B1
	Accept 
[image: image28.wmf]sin
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 with i and r clearly defined and r in transparent material.

	18 b i
	Speed in core  
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speed in air
n










speed in air
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  
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                         speed in core  2.00 ( 108
	A1
	Transposing formula from part a and using c from data sheet.

	18 b ii
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1.00 × sin20° = 1.50 × sin r



r = 13










1.00´sin20°=1.50´sinr

r

=

13
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	C1

A1
	Using Snell’s law.

(Refractive index) ( (sin angle) is constant.

	18 b iii
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1.50 × sinc = 1.40 × sin90°



c = 69°










1.50´sinc=1.40´sin90°

c
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69

°


	C1

A1
	Using Snell’s law.

Do not allow the formula sin c  
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 since the ray is not travelling into air. The angle in the cladding is 90º if angle in core is the critical angle, c.


	18 b iv
	Angle of incidence at core-cladding  90 – 13  77°

This is greater than critical angle.

So ray is totally internally reflected.

	M1

A1
	

	19
	Level 3 (5–6 marks)

Expect:
D1, D2, and D3, and an attempt at D4 or D5
T1, and a good attempt at T2 and T3.
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 D2 and D3, and an attempt at D4 

at least 2 points from T.

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 2 points from D, 

at least 1 point from T. 

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.
	6 x B1
	Description (D)
1. High-speed electrons fired (from gun) onto matter/graphite/atoms in a vacuum.

2. Rings/fringes observed on a fluorescing screen.

3. Electrons diffracted – this is a wave property.

4. Because λ for e– is similar to atom spacing. 

5. λ for cricket ball is many orders of magnitude smaller than everyday objects.
Theory (T)
1. Word equation for wavelength or 
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λ = h
mv
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 with meaning of symbols 

2. For electron
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3. For cricket ball 
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