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OCR Physics A


	Question
	Answer
	Marks
	Guidance

	1
	C
	1
	

	2
	D
	1
	

	3
	C
	1
	

	4
	A
	1
	

	5
	C
	1
	

	6
	D
	1
	

	7
	A
	1
	

	8
	A
	1
	

	9
	C
	1
	

	10
	A
	1
	

	11 a
	capacitance ( 
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	B1
	ALLOW reference to p.d. between the plates

	11 b i
	Inverse of C/
[image: image2.wmf]C
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B1
	

	11 b ii
	Energy stored by capacitor/work done to add charge to the capacitor
	B1
	

	11 c
	Diagram all three capacitors connected in series
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	B1

C1

A1
	NOTE Correct symbol must be used for capacitor and at least one of the capacitance values (without the unit) must be shown
NOTE answer to 3 s.f. is 70.6 (F

	11 d i
	Q ( C × V ( 5.4 ( 10(9 × 12
    ( 6.48 × 10(8 C
	A1
	

	11 d ii
	W ( 
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 C ( V 2 ( 0.5 × 5.4 × 10(9 × (12)2
     ( 3.9 × 10(7 J
	A1
	

	11 e i
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	C1

A1
	

	11 e ii
	Time constant ( CR ( 5.4 ( 10(9 ( 2.5 ( 106
                       (  1.35 ( 10(2 (s)
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	C1

C1

A1
	ALLOW ECF for time constant

	12 a
	Magnetic flux ( magnetic flux density ( area (perpendicular to field direction) 
	B1
	ALLOW equation if symbols are defined
DO NOT ALLOW magnetic field OR magnetic field strength 

	12 b
	( ( NBA ( 500 × 0.035 × 2.5 × 10(3 ((0.04375)
( 0.044 
Unit: Wb
	C1
A1
B1
	ALLOW one mark for 
B × A ( 8.75 × 10(5
ALLOW Wb turns or T m2 or V s

	12 c i
	The component of B perpendicular to the area changes/the idea that the area changes relative to the field direction
Detail of how it varies/depends on cos θ/maximum when field is perpendicular to B/zero when area is parallel to B
	B1
B1
	ALLOW the idea that the direction of the field relative to the area of the coil varies with the orientation of the coil
DO NOT ALLOW reference to cutting of the flux by the coil 

	12 c ii
	(Induced ) e.m.f is proportional to the rate of change of (magnetic) flux linkage
	B1
	ALLOW equal to

	12 c iii
	Three from:
e.m.f. max when (  is zero/0.005/0.015/0.025 s
e.m.f zero when (  is a maximum or at 0.0/0.01/0.02 s
e.m.f. and (  have the same frequency
e.m.f and ( out of phase by 
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p

/e.m.f. follows a sine curve
e.m.f. is the gradient of the graph/e.m.f. is max when the rate of change of ( is a maximum/e.m.f. is min when min/e.m.f. ( rate of change of (
	B3
	 

	12 c iv
	E  (
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	C1
A1
	ALLOW maximum one mark if N is omitted giving E  ( 0.0175
ALLOW maximum one mark if 10(5 is omitted
Any reading error from graph is penalised by minus one mark

	12 c v
	Maximum e.m.f. is twice the original value
Since the rate of flux change is twice the original
	B1
B1
	DO NOT ALLOW bald larger

ALLOW the change in magnetic flux occurs in half the time
ALLOW the max gradient will double 

	13 a
	Number of neutrons ( 142
	B1
	

	13 b i
	(5.6 MeV () 5.6 × 106 × 1.6 × 10(19
Energy ( 8.96 × 10(13 (J)
	M1

A0
	ALLOW 5.6 × 1.6 × 10(13

	13 b ii
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Speed ( 1.6 × 107 m s(1
	C1

A1
	ALLOW an answer of 
1.65 × 107 m s(1 if 9 × 10(13 J is used
Answer to 3 s.f. is 
1.64 ( 107 m s(1

	13 c i
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	C1


A0
	ALLOW ECF from b i
ALLOW activity ( 6.89 × 1013 Bq using 9 × 10(13

	13 c ii
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	C1

A1
	ALLOW one mark for using 
88 years and getting an answer of 7.9 × 10(3

	13 c iii
	 A ( λN
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	C1

A1
	ALLOW ECF from c ii
ALLOW use of 2.5 × 10(10  

	13 c iv
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	A1
	ALLOW ECF for mass from incorrect value for number of nuclei

	14 a i
	Leptons
	B1
	

	14 a ii
	Neutrino/muon/tau(on)
	B1
	

	14 b i
	Up down down/udd
	B1
	

	14 b ii
	Quark
Charge Q
Baryon number B
u
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	B1

B1
	

	14 c i
	From graph:
BE per nucleon/MeV

U

7.40

Cs

8.15

Rb

8.20

Calculation of BEs per nucleus: 
BE per nucleus/MeV

U

7.40 ( 236

( 1746.4
Cs

8.15 ( 138
( 1124.7
Rb

8.20 ( 96

(  787.2
Calculates energy released ( 1108 ( 787 ( 1746

( 165 MeV
	B1

B1

C1

A1
	ALLOW ECF for incorrect BE per nucleon

ALLOW 165

	14 c ii
	Becomes KE of neutrons/product nuclei
Energy transferred by collisions with other nuclei
Becomes random KE/heat of surrounding nuclei/material
	B1
B1

B1
	

	15 a i
	Spikes correspond to electron transitions in the anode

The energy levels in the atoms are fixed

Hence, spikes are characteristic of the metal used to make the anode
	B1
B1

B1
	

	15 a ii
	Energy produced ( VIt
                            ( 75  × 103 × 140 ×10(3 × 1.5
                            ( 1.575 × 104 (J)
0.82% becomes X-ray photons so 99.18% is heat

Thermal energy produced ( 1.575 × 104 × 0.9918

                                          ( 1.56 × 104 J
	C1
C1

A1
	

	15 b
	Curve drawn with:
Higher intensity at all photon energies

Curve has maximum energy cut off at 95 kV

Spikes are at same energies
AND all other frequencies shift to right slightly
	B1

B1

B1
	

	15 c
	X-rays produce images from all depths in the body
CAT signal measured at different angles

Images from a slice (at a particular depth) are built up to give a 3D image
Two from:
X-ray is 2D, CAT scan produces 3D image

X-rays are quicker and cheaper than CAT scans

X-rays cause less exposure to ionising radiation

Greater detail with CT scan
Image can be rotated
	B1

B1

B1

B2
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