
Annex:  Sample exam questions, 2011 and 1980s 

Sample questions 1 and 2 are from 2011 (Intl.)AS level and Pre-U physics respectively, and 
have been annotated in red.  They are almost devoid of concepts except a couple of definitions 
of energy.  Small steps are spelt out so that not more than one thing needs to be addressed before 
the candidate is set firmly on the right path again.  Nearly all effort is spent injecting numbers 
into formulae that at most require GCSE-level rearrangements.  There is no element of 
derivation of results.  These questions are seemingly entirely representative in style and content 
of AS and A2 level Physics exams.  They are rather lengthy, even if you adjust for the white 
space into which the candidate has to write and also adjust for the photographs etc. in one case.  
One sees symptoms of direct teaching to the letter of the specification.  All diagrams are 
provided. 

Sample questions 3-7, also annotated in red, are: 

1986 O-level: crosses disciplines, underlying concepts and formulae not pointed to.  Certainly 
more difficult than the AS sample Q1 to which it has common elements.  Much more difficult 
than A2 sample Q2 since concepts not given, synthesis required, etc. 

1988 A-level: well structured in positive sense.  [5] for discussion of a difficult and important 
idea (circular motion). (a) combines with magnetism, establishes orbit, calculates frequency.  No 
diagram. (b) quite complex (diagram given).  Asked for principle of question, then a calculation.  
Harder than most Cambridge entrance questions currently. 

1988 A-level (special paper):  As above, but even more challenging.  No diagrams at all.  Deep 
principles (conservation).  Relevance of rotation. 

1987 Oxford Entrance:  A little harder than special paper above.  Conservation law (momentum) 
for explosion, while falling.  This question makes all the above demands plus making stronger 
mathematical requirements of candidate. 

1983 Common Entrance: remarkably demanding for this age group,  approaching the challenge 
of current AS.  3 marks here in the Physics section of a total of 44 marks; also analogous 
Chemistry and Biology sections, all 3 sections to be done in 1 hour (with 10 mins. to read 
questions)!! [i.e. less than 2 minutes for this question] 

Summary 

There is a staggering difference in the demands put on candidates for the analogous exams.  
Exams much lower down the school system are in effect more difficult than exams given now in 
the penultimate years.  [There exists a current Physics Oxford entrance paper.  It also tests much 
mathematics, and is different in style and function from its predecessor.] 

All university entrants sat these difficult A-levels (not just IC, Oxbridge etc.)1.  Admittedly then 
a lower fraction of pupils went on to HE, but presumably one could again aim for a school 
system to get a sizable fraction of pupils to manage exams of these standards.  Children are not 
intrinsically unable to attack such problems.  Demands on language were higher in the 1980s.  

                                                           
1 Actually, in all 57,000 students sat these A-levels, in comparison with the 33,000 sitting A-level physics today. 
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2 (a) Explain what is meant by work done.

 ..........................................................................................................................................

 .....................................................................................................................................  [1]

 (b) A car is travelling along a road that has a uniform downhill gradient, as shown in 
Fig. 2.1.

25 m s–1

7.5°

Fig. 2.1

  The car has a total mass of 850 kg. The angle of the road to the horizontal is 7.5°.

  Calculate the component of the weight of the car down the slope.

 component of weight =  .............................................  N [2]

 (c) The car in (b) is travelling at a constant speed of 25 m s–1. The driver then applies the 
brakes to stop the car. The constant force resisting the motion of the car is 4600 N.

  (i) Show that the deceleration of the car with the brakes applied is 4.1 m s–2.

  [2]

  (ii) Calculate the distance the car travels from when the brakes are applied until the 
car comes to rest.

 distance =  .............................................  m [2]
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  (iii) Calculate

   1. the loss of kinetic energy of the car,

 loss of kinetic energy =  ..............................................  J [2]

   2. the work done by the resisting force of 4600 N.

 work done =  ..............................................  J [1]

  (iv) The quantities in (iii) part 1 and in (iii) part 2 are not equal. Explain why these two 
quantities are not equal.

 ..................................................................................................................................

 .............................................................................................................................  [1]
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10 Fig. 10.1 shows part of an array of wind turbines on farmland.

Fig. 10.1

 (a) Each turbine converts the kinetic energy of the wind into electrical energy.
  1.16 × 107 kg of air, travelling at a speed of 20 m s–1, pass through the turbine each 

minute.

  Calculate the maximum power of the turbine in MW assuming all of the kinetic energy of 
the wind is transferred to the turbine.

 maximum power =  .......................................... MW [2]

 (b) Blades of length l sweep out area A with each rotation.

  When air of density ρ	and wind speed v passes the blades then the maximum power P 
transferred to the turbine is also given by the expression:

P = 1
2
Aρv3
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  Fig. 10.2 is a graph of lnP against lnv for different wind speeds. The gradient of the line 
is 3.
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Fig. 10.2

  (i) State the expression for the intercept on the lnP axis in terms of A and ρ.

 ..................................................................................................................................

 .............................................................................................................................  [1]

  (ii) State the value of this intercept.

 .............................................................................................................................  [1]

  (iii) Use the value of the intercept stated in (ii) to determine the blade length	l.
   The density of air ρ is 1.23 kg m–3.

	 blade length =  .............................................  m [2]
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 (c) As the wind passes each blade a torque is exerted on it causing it to rotate about its 
horizontal axis. The blade has a moment of inertia.

  State, in words, the equation that relates torque to moment of inertia.

 ..........................................................................................................................................

 .....................................................................................................................................  [2]

 (d) Fig. 10.3 shows a typical waterwheel used in a mill to generate rotational kinetic energy. 
Water exerts a torque on the wheel as it pours from above into the buckets built into the 
rim of the wheel.

Fig. 10.3

  Assume the wheel is a large ring of dense oak wood, of mass M. Fig. 10.4 is a diagram 
of the wheel.

O

waterwheel

R

Fig. 10.4
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  (i) Show that the moment of inertia of the waterwheel can be taken to be

I	= MR2

   as long as the waterwheel is treated as a thin ring of average radius R.

  [2]

  (ii) The waterwheel rotates at 4 revolutions per minute.

   Calculate its angular speed in rad s–1.

 angular speed =  ...................................... rad s–1 [1]

  (iii) The maximum power of the waterwheel is 6.5 kW. The wheel comes to rest in 
30 minutes once the water stops flowing. As it slows down its average output power 
is 3.25 kW.

   1. Show that the loss in rotational kinetic energy of the wheel as it comes to rest 
is approximately 6 MJ.

  [2]

   2. State an assumption made in the calculation in 1.

 ..................................................................................................................................

 .............................................................................................................................  [1]
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  (iv) Using information given in (ii) and (iii), determine the moment of inertia of the 
wheel. Give the unit with your answer.

 moment of inertia =  ...................  unit ...................... [4]

  (v) The radius of the wheel is 5.5 m.

   Determine the mass M of the waterwheel.

 mass of waterwheel =  ............................................  kg [2]

 [Total: 20]
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Synthesis of mechanics 
and electricity. 

Required concepts as in current AS/A2 but not structured to give answer. 

Figure given since definition is 
established (slope = 1:20 
along slant). 

Candidate has to establish principles him/herself (Ohm + power not given). 

Conductivity + weight, i.e. mechanics + electricity. 

(Capacitance – leakage to earth when AC) 



1988 A-level 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Understanding principles + derivation/maths/diagram 

Mechanics + electromagnetism.  Orbital frequency independent of radius. 

Off set R from axis – rather 
complex, thus diagram given? 

Discussion of principles required, 
since next part only [2]. 

calculation 

Insertion of numbers only 3/20.  But good to get feel of sizes. 



1988 A-level, Special Paper 

 

1987 Oxford entrance. 

 

1983 Common entrance. 

 

Diagrams by candidate. 

Sets scene. 

Gravitational potential, energy principles. 

(centripetal + potential) 

Challenging synthesis of ideas (none given to candidate) 

Diagram given 

Newton's first law - force balance overall as well as torques. 

Idea of torques and their balance required.  Component parts 
to torque required. Simple calculation.  Not far off parts of 
current Pre-U question on torques in context of turbine. 




