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OCR Physics A


Refer to the Physics A datasheet for data, formulae and relationships information.

1
A parallel plate capacitor is fully charged by connecting it to a battery of e.m.f. E as shown in the diagram below. The final charge stored on the capacitor is Q.
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Figure 1


Which of the following statements about the capacitor is incorrect? 


A
The capacitance of the capacitor (
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B
The energy stored in the capacitor is proportional to the square of p.d. across the plates.

C
The charge stored Q (
[image: image3.wmf]E
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D
A uniform electric field exists between the plates of the capacitor.
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
2
Figure 2 shows two parallel metal plates A and B separated by a distance of 4.0 mm. A p.d. of (800 V is applied to plate A, whilst plate B is held at 0 V.

[image: image5.jpg]




Figure 2

What is the magnitude and direction of the electric field at the point P?

A
2.0 × 102 NC(1 downwards


B
5.0 × 10(6 NC(1 upwards


C
2.0 × 105 NC(1 upwards


D
2.0 × 105 NC(1 downwards

Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
3
An electron of mass, m, and charge, e, travelling at constant speed enters a region in which there is a uniform magnetic field of flux density, B. In the magnetic field the electron travels in a circle of radius, r. 

Which equation gives the rotational frequency, f, of the electron? 

A
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B
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C
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D
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Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
4
A coil is placed in a variable magnetic field. The graph shows how the flux, (, through the coil changes with time, t.
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Figure 3

What happened to the e.m.f. induced in the coil?

A
It decreases then becomes zero after 2.0 s. 


B
It increases then becomes constant after 2.0 s. 


C
It is constant then becomes zero after time 2.0 s  


D
It decreases then reverses after time 2.0 s.

Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
5
Figure 4 shows a square coil of each side 5.0 cm, free to rotate about a vertical axis. The coil has 50 turns and carries a current of 3.0 A. Figure 5 shows a view looking down on the coil held at 30º to a horizontal magnetic field of flux density 0.24 T.
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Figure 4
[image: image15.emf]> 0.24 T










P

S

30º

0.24 T



Figure5

The force on side RS is:

A
28 N


B
0.90 N


C
1.8 N


D
3.6 N

Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
6
Protons and neutrons are thought to consist of smaller particles called quarks.
The ‘up’ quark has a charge of 
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, a ‘down’ quark has a charge of 
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, where e is the elementary charge ((1.6 × 10(19 C).


Use this information to determine the number of up quarks and down quarks that must be present in the proton.

A
three down quarks and no up quarks


B
two down quarks and one up quark


C
one down quark and one up quark


D
one down quark and two up quarks
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
7
In an experiment to investigate atomic structure, a beam of (-particles was directed at a very thin film of gold.

Which of the following best describes the pattern of deflection of (-particles that was observed?

A
A small number of (-particles were deflected through angles greater 
than 90º.


B
All (-particles were deflected from their original path.


C
Most (-particles were deflected through angles greater than 90º.


D
No (-particles were deflected through an angle greater than 90º.
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
8
A radioactive nucleus emits a ((-particle followed by an (-particle and finally another ((-particle.

What is the final nuclide created?

A
an isotope of the original element 

B
the same element with a different proton number 


C
a new element with a higher proton number 


D
a new element with lower neutron number 
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
9
After 32 days the activity of a radioactive nuclide has fallen to one sixteenth of its original value.

What is the half-life of the radioactive nuclide?

A
2 days


B
4 days


C
8 days


D
16 days

Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
10
Positron emission tomography (PET) scans are sometimes used to diagnose cancers.  

Which of the following statements about PET scans is incorrect?

A
a photograph is taken using gamma rays from a source outside the patient’s body


B
two gamma ray photons are detected travelling in opposite directions


C
a radioactive isotope must be given to the patient before a PET scan


D
a PET scan produces images of slices through the patient’s body

Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
11
a
Define capacitance.

 SHAPE  \* MERGEFORMAT 



(1 mark)

b
Figure 6 shows the graph of potential difference, V, against charge, Q, stored for a capacitor of capacitance, C.
[image: image25.jpg]




Figure 6


State the quantity represented by:


i
the gradient of the graph

 SHAPE  \* MERGEFORMAT 



(1 mark)


ii
the area under the graph.

 SHAPE  \* MERGEFORMAT 



(1 mark)

c
A student is given three capacitors of capacitances 150 (F, 200 (F, and 400 (F. 


She wishes to use these in a circuit so that the total capacitance is a minimum. 


Sketch a diagram to show how the capacitors should be connected and determine the total capacitance created by the combination.

(3 marks)

d
Figure 7 shows a fully charged capacitor, C, connected to a resistor, R, and an ammeter through an open switch, S2. 
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Figure 7


Calculate:


i
the charge stored by the capacitor

 SHAPE  \* MERGEFORMAT 



(1 mark)


ii
the energy stored by the capacitor.

 SHAPE  \* MERGEFORMAT 



(1 mark)

e
The switch S1 in Figure 7 is now opened and switch S2 closed. The initial current recorded on the data logger is 4.8 (A.



Calculate:


i
the resistance of resistor R
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


ii
the current recorded by the data logger after a time t ( 0.095 s.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(3 marks)
12
a
Define magnetic flux.
 SHAPE  \* MERGEFORMAT 



(1 mark)

b
Figure 8 shows a generator coil of 500 turns and cross-sectional area 
2.5 × 10(3 m2 placed in a magnetic field of magnetic flux density 0.035 T. The plane of the coil is perpendicular to the magnetic field.
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Figure 8


Calculate the magnetic flux linkage for the coil in this position. Give a unit for your answer.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(3 marks)

c
The coil is rotated about the axis in the direction shown in Figure 8.


Figure 9 shows the variation of the magnetic flux (against time t as the coil is rotated.
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Figure 9


i
Explain why the magnitude of the magnetic flux through the coil varies as the coil rotates.
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


ii
State Faraday’s law of electromagnetic induction.

 SHAPE  \* MERGEFORMAT 



(1 mark)


iii
Use Figure 9 to describe and explain the variation with time of the induced e.m.f. across the ends of the coil.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(3 marks)


iv
Use Figure 9 to determine the magnitude of the average induced e.m.f. for the coil between the times 0 s and 0.005 s.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


v
State and explain the effect on the magnitude of the maximum induced e.m.f. across the ends of the coil when the coil is rotated at twice the frequency.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)
OCR Physics A, June 2010
13
The radioactive nucleus of plutonium Pu238 decays by emitting an alpha particle of kinetic energy 5.6 MeV with a half-life of 88 years. The reaction for the decay is given by 
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a
State the number of neutrons in the uranium nucleus.

 SHAPE  \* MERGEFORMAT 



(1 mark)

b
The mass of an alpha particle is 6.65 × 10(27 kg.


i
Show that the kinetic energy of the alpha particle is about 9 ( 10(13 J.

 SHAPE  \* MERGEFORMAT 



(1 mark)


ii
Calculate the speed of the alpha particle.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)

c
In a space probe, a source containing plutonium238 nuclei is used to generate 62 W of power for the on-board electronics.


i
Use your answer to b i to show that the initial activity of the sample of plutonium238 is about 7 × 1013 Bq.
 SHAPE  \* MERGEFORMAT 



(1 mark)


ii
Calculate the decay constant of the plutonium238 nucleus.



1 year ( 3.16 × 107 s

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


iii
The molar mass of plutonium238 is 0.238 kg.



  Calculate:




the number of plutonium-238 nuclei in the source

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)




the mass of plutonium in the source.

 SHAPE  \* MERGEFORMAT 



(1 mark)
OCR Physics A, June 2012, Question 5
14
a
i
Name the group of particles of which the electron and the positron are members.
 SHAPE  \* MERGEFORMAT 



(1 mark)


ii
Name one other member of this group.

 SHAPE  \* MERGEFORMAT 



(1 mark)

b
i
State the quark composition of the neutron.

 SHAPE  \* MERGEFORMAT 



(1 mark)


ii
Complete Table 1 to show the charge, Q, and baryon number, B, for the quarks in the neutron.

	Quark
	Charge Q
	Baryon number B

	
	
	

	
	
	




Table 1

(2 marks)

c
A uranium-235 nucleus absorbs a neutron and becomes uranium-236. Theuranium-236 nucleus then undergoes fission producing one nucleus of caesium, a nucleus of rubidium, and two fast neutrons. Figure 10 shows the binding energy per nucleon of the uranium (U), caesium (Cs) and rubidium(Rb) nuclei plotted against nucleon number.
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Figure 10


i
Determine the energy released by this fission reaction.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(4 marks)


ii
Explain what happens to the energy released when the reaction takes place inside a sample of solid uranium.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(3 marks)
OCR Physics A, June 2009, Question 4




15
a
An X-ray tube operates with a p.d. from cathode to anode of 75 kV, and an anode current of 140 mA. Under these conditions the tube has an efficiency of 0.82%. 


Figure 11 shows the X-ray spectrum emitted by the tube.
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Figure 11


i
Explain why the spectrum has spikes at specific photon energies.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(3 marks)


ii
Calculate the thermal energy produced in operating the tube for an exposure lasting a time of 1.5 s.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(3 marks)

b
The p.d. across the X-ray tube in a is increased to 95 kV. Sketch on Figure 11 the X-ray spectrum produced by the tube at this increased operating voltage.



(3 marks)


c
Hospitals are commonly equipped with both simple X-ray and CAT (computerised axial tomography) scanning equipment. Both sets of equipment may be used to produce images of hard and soft tissue. Describe the processes by which images of a patient may be obtained using the two types of equipment.



In your answer you should outline the advantages and disadvantages of each method.
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(5 marks)
Based on OCR Physics A, January 2011
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