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OCR Physics A


	Question

number
	Answer
	Marks
	Guidance

	1 a i
	First stage displacement ( area of trapezium
(
[image: image1.wmf]2

1

(15 (35) ( 20 ( 500 m

Second stage ( area of (( (()
[image: image2.wmf]2

1

10 ( 5 
( (()25 m

Total displacement ( 500 ( 25 ( 475 m  
	C1

A1
	ALLOW use of 2 triangles and a rectangular area

Maximum one out of two marks if use of area under graph is obvious but has errors in values



Must subtract here

	1 a ii
	Correct shape curve for 0 to 10 s by eye

Straight line between (10,100) and (25,400)

Correct shape curve for 25 to 40 s by eye
	B1

B1

B1
	

	1 b i
	Minimum three points correctly calculated and plotted

Straight-line graph drawn
	B1

B1
	Line goes through (0,0) and 
(60,2)

	1 b ii
	Gradient (
[image: image3.wmf]e.m.f.

1


e.m.f. ( 30 V
	B1

A1
	

	1 c i
	Gradient ((2.0
	A1
	

	1 c ii
	g is proportional to 
[image: image4.wmf]2
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r

/proportional to r–2
	B1
	AW

	1 c iii
	Intercept is log (g) when log(r) = 0 i.e. when r = 1.

Since [image: image6.png]


  then intercept is log(GM) G is known, mass of the Earth M can be found
	B1
	AW

	2 a
	
[image: image7.wmf]]
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	B1

B1

B1
	

	2 b i
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	A1
	

	2 b ii
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	C1



C1

A1
	

	2 c i
	(2(u2( 2(s
u = 0 as starts from rest
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M1

A1
	ALLOW ECF

	2 c ii
	Electrons only travel a very short distance before colliding/interacting with positive ions in the copper lattice (AW)

Hence, speed gained is small/direction of motion constantly changes
	B1

B1
	

	3 a i
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	B1

B1

A1
	ALLOW one mark for top line and bottom line units

ACCEPT kg m s(3  W1 K(1 

	3 a ii
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	C1

A1
	

	3 b i
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	B1

B1

A1
	ALLOW B marks if working is shown and is logical

	3 b ii
	p.d. corresponds to temperature difference/((2 ( (1)

Thermal conductivity corresponds to 
[image: image14.wmf]1

resistivity


	B1

B1
	

	3 c i
	By comparison with the electrical equation with rate of volume flowing relating to current and pressure difference relating to potential difference

[image: image15.wmf]L
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=


V ( volume of gas flowing in time, t
A (cross-sectional area of pipe

p ( pressure difference across pipe of length, L
c (a constant
	B1

B1
	One mark for these four terms

	3 c ii
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	C1



A1
	ALLOW proportional to the square, so goes up by a factor of 
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V2 = 1174 cm3 to 4 s.f.

	4 a i
	N (At
N ( 9.2 ( 109 ( 5 ( 7 ( 24 ( 60 ( 60
N (2.8 ( 1016
	A1
	

	4 a ii
	Because the half-life of source is very large, A will not change significantly over five weeks
	B1
	

	4 a iii
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Number of moles ( 4.7 ( 10(8
	A1
	

	4 a iv
	One from:
Ionisation of traces of air

Collisions with glass, would release electrons from the glass molecules which would be captured by the helium nuclei (alpha particle)
After each ( decay the source atom is left with two extra electrons(which can be captured to give He atoms)
	B1
	

	4 a v
	pV(nRT
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	C1

A1
	DO NOT ALLOW if T is used in ºC

	4 b
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p2 (1.6 ( 103 (Pa)
	C1

A1
	ALLOW ECF

	4 c
	n((dsin(
(( 3.3 ( 10(6 (sin 8.7
((5.0 ( 10(7 m
	C1

A1
	

	5 a
	Quantity 1

Quantity 2

Quantity 3 
[image: image21.wmf]effect
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current
potential difference

resistance (

[image: image22.wmf]current

p.d.


load on a spring

extension of spring

force constant (
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strain
stress applied

Young Modulus (
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	B1

B1

B1
B1

B1
B1
	

	5 b
	Two from:
Is often constant

Enables predictions of values for effect

Can be used to simplify laws
	B2
	i.e. it is an intrinsic property, such as density Young Modulus or resistivity

	6 a i
	Light is reflected from panel AND photon energy is converted to thermal energy
	B1
	

	6 a ii
	Electrical power ( intensity ( area ( efficiency
300 ( 1.5 ( 103 (Amin ( 0.25
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	C1

A1
	

	6 a iii
	Two from:
The panels will not be in direct sunlight all time/in Earth’s shadow

Electrical circuits in satellite are not 100% efficient

Satellite requires power for other functions, for example, position

Panels are not at right angles to the beam of sunlight

Some cells in panel may become damaged
	B2
	DO NOT ALLOW reasons given in (i)

	6 b i
	Energy (Pt ( 12 ( 4 ( 3 ( 60 ( 60

Energy ( 0.52 MJ
	M1

A0
	

	6 b ii
	Continuous power (one day ( efficiency ( energy

[image: image26.wmf]´

=

´´´

=

6

0.5210

power

2460600.25

24(W)


	C1

A1
	

	6 b iii
	Energy of each (-particle (5.0 ( 106( 1.6 ( 10(19

( 8.0 ( 10(13 (J)

Activity required


[image: image27.wmf](Bq)
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	C1

A1
	ALLOW ECF from ii

	6 b iv
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	M1

A0
	

	6 b v
	number of nuclei (N
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	C1

A1
	ALLOW ECF from iii and iv

	6 b vi
	Mass required
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	C1

A1
	ALLOW ECF from v
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