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OCR Physics A



	Question
	Answer
	Marks
	Guidance

	1
	A
	1
	

	2
	B
	1
	

	3
	B
	1
	

	4
	C
	1
	

	5
	B
	1
	

	6
	D
	1
	

	7
	C
	1
	

	8
	B
	1
	

	9
	D
	1
	

	10
	A
	1
	

	11 a
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	A1
	Horizontal component is unchanged if air resistance is negligible.

	11 b
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	C1

A1
	Taking upwards as positive direction, g is downwards so must be negative. 

	11 c
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	A1
	Calculator must be in degrees mode.

	11 d
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	C1

A1
	At maximum height the vertical component of velocity is zero and g is negative again. Could use:
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	12 a
	Force is equal/proportional to the rate of change of momentum.
	
B1
	Force  mass ( acceleration would not score the mark.

	12  b i
	In 1 s mass hitting sail  velocity ( A ( density

                                     20 ( 3.8 ( 1.2

                                     91.2 kg
	M1

A0
	This is a show type question so all working must be shown.

	12 b ii
	Momentum  91.2 ( 20  1820 kg m s–1
	A1
	Allow 1800 kg m s-1 if using 90 kg.

	12 b iii
	Impulse  force ( 1 s  change in momentum
           F  1820 N
	A1
	

	12 c i
	Resultant force  T – mg 

                          12 ( 106 – 7.8 ( 105 ( 9.81 

                          4.35 MN
	A1
	

	12 c ii
	a  
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    5.57 m s–2
	A1
	

	12 c iii
	Average acceleration  rate of change of velocity

                                    
[image: image7.emf]2.0x10°
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                                    16.7 m s–2
	A1
	Must convert the velocity to m s–1.

	12 c iv
	Any two from:

mass changes as fuel is burnt

air resistance decreases with height

engine increases thrust.
	2 x B1
	Allow any sensible alternative.

	13 a
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	C1 ( 2
A1
	One mark to resolve the forces perpendicular to the spine and then one mark to take moments. Components parallel to the spine have zero moment about P.

	13 b
	Perpendicular component of R  Ry
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Parallel component of R  Rx
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	C1
C1

A1

A1
	Care must be taken with the signs in this length calculation. Should retain at least three significant figures in Rx and Ry so that answers for R and θ will be correct to two significant figures.

	14 a
	Product of mass and velocity of body.
	B1
	Not mass ( speed.

	14 b
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	C1

A1


	Note the minus sign is essential to indicate that v1 and v2 are in opposite directions.

	14 c i
	Energy 
Momentum
	B1

B1
	

	14 c ii
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	C1

A1
	

	14 c iii
	Using part b:
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	C1

A1
	Mass of radon nucleus is approximately the difference in mass of radium and alpha particle. If the alpha particle mass is not subtracted the answer is 9.0 ( 105 m s–1.

The speed of radon is magnitude of v1.

	15 a
	Impulse  area under graph

              ≈ area of triangle formed by extending the straight sides of the graph to intersect at point (0.20, 23.5). 
              ≈ triangle area 
[image: image14.emf]
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 ( 23.5 ( 0.32 ≈ 3.76 N s
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	C1

A1
	Counting squares is alternative approach. Allow range of 3.55 – 3.90 for 2 marks. 

Allow one mark for clear method and answer outside this range.

	15 b
	Impulse  change of momentum
     3.76  145 ( 10–3 v

          v  25.9 m s–1
	A1
	

	15 c
	Max acceleration  
[image: image16.emf]max force  21.5
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                             148 m s–2
	A1
	Max value read from graph.

	16 a
	Immerse band in ice water at 0 °C for several minutes.

Attach band to support, apply load and measure the increase in length using a metre rule.

Repeat for temperatures (at 10 °C intervals).

Plot graph of extension against temperature.
	B1

B1

B1

B1
	

	16 b i
	Suitable scales on axes with length on y-axis and load on x-axis.

Accurately plotted points and straight line of best fit.
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	B1

B1
	

	16 b ii
	Average force constant  
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                                       
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Average force constant  833 N m–1
	C1
A1
	

	16 b iii
	Natural length of cord  180 mm from intercept
	B1
	

	17 a
	Weight  k ( extension 

             25 ( (200 – 120) ( 10–3  2.0 N
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	C1

C1

A1
	A common mistake is to choose an incorrect formula for volume of sphere.  

Conversions are needed: the diameter to radius and the weight to mass. 

	17 b
	Original energy  
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 ( 25 ( (80 ( 10–3)2
                          0.0800

New energy      
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 ( 25 ( (110 ( 10–3)2
                          0.1513

Increase in energy  0.0713 J
	C1

C1
A1
	A common error made here is to use 
[image: image24.emf]
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 k (30 ( 10–3)2 which gives 0.0113 J.

	17 c
	Submerge sphere in olive oil, take length to give resultant force (W – U)  k ( extension.

U  volume of sphere ( density oil ( g, hence density.
	B1

B1
	

	18 a
	Force in steel cable  4 ( (force in one strap) sin 60º

Force in one strap    
[image: image25.emf]95x10°
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  27.4 kN
	C1
A1
	Load at rest so resultant force on hook is zero. 

	18 b
	Max load  breaking stress ( cross-sectional area

                 850 ( 106 ( 2 ( 10-4  1.7 ( 105 N
	C1

A1
	Must have load as the subject to score this mark.

Converting MPa to Pa is often missed. 

	18 c
	If load is accelerated upwards the tension in the cable will be greater than the load. 

To avoid the breaking stress being exceeded the acceleration (resultant force/mass) should be small.
	
M1


A0
	Must link upward acceleration to the presence of a resultant force on the hook (i.e. tension force – weight).

	19
	Level 3 (5–6 marks)

Expect:

at least 2 points from E

at least D1, D2, and D4

at least 3 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 E2 or E3

points D1 and D3, and an attempt at D2 or D4

at least 2 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 1 point from E 

at least 2 points from D 

at least 1 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.


	6 x B1
	Equipment (E)

1. metre rule (to measure original length)

2. micrometer/vernier callipers (to measure wire’s diameter)

3. micrometer/vernier gauge/travelling microscope (to measure extension)

Description (D)

1. Measure original length, L, of wire. 

2. Measure diameter, d. 

3. Apply load, F, to suspended wire.

4. Measure extensions, ΔL. 

5. Repeat measurements on unloading.
Processing (P)

Either 

1. Plot load, F, against (average) extension.
2. Draw best fitting straight line.
3. Determine gradient G:
G  
[image: image26.emf]EA
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4. Calculate Young modulus:

[image: image27.emf]
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Or 

1. Calculate stress  
[image: image28.emf]
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2. Plot stress against (average) strain 
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.
3. Draw best fitting straight line.
4. Determine gradient G  E.
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