
For Examiner�s Use

General CertiÞ cate of Education
January 2008
Advanced Subsidiary Examination

PHYSICS  (SPECIFICATION  A) PHA3/P
Practical (Unit 3)

Wednesday 16 January 2008    1.30 pm to 3.15 pm

For this paper you must have:
! a pencil and a ruler
! a calculator.

Time allowed: 1 hour 45 minutes

Instructions
! Use black ink or black ball-point pen.
! Fill in the boxes at the top of this page.
! Answer all questions.
! You must answer the questions in the spaces provided.  Answers 

written in the margins or on blank pages will not be marked.
! Show all working.
! Do all rough work in this book.  Cross through any work you do not 

want to be marked.

Information
! The maximum mark for this paper is 30.
! The marks for questions are shown in brackets.
! A Data Sheet is provided on pages 3 and 4.  You may wish to detach 

this perforated sheet at the start of the examination.
! You are expected to use a calculator where appropriate.
! You are advised to spend no more than 30 minutes on Question 1.

PHA3/P

Surname Other Names

Centre Number Candidate Number

Candidate Signature

M/Jan08/PHA3P

For Examiner�s Use

Question Mark Question Mark

1

2

Total (Column 1)  

Total (Column 2)  

TOTAL

Examiner�s Initials



 Data Sheet

 ! A perforated Data Sheet is provided as pages 3 and 4 of this 
  question paper

 ! This sheet may be useful for answering some of the questions in
  the examination.
 
 ! You may wish to detach this sheet before you begin work.

2

M/Jan08/PHA3P



3

M/Jan08/PHA3P

Data Sheet



4

M/Jan08/PHA3P



5

M/Jan08/PHA3/P

Turn over!

Turn over for the first question

 



6 Areas outside 
the box will 

not be scanned 
for marking

M/Jan08/PHA3/P

Answer both questions.

You are advised to spend no more than 30 minutes on Question 1.

 1 An aerofoil is designed to produce aerodynamic lift when air flows around it.  An aerofoil 
with a symmetrical profile can only produce lift if the centre line is inclined at a non-zero 
angle to the incident airflow, as shown in Figure 1.

  The lift force will increase as α increases from zero until a certain critical value is reached 
when the air flowing over the top surface suddenly becomes turbulent.  This results in a 
sudden reduction in lift and the aerofoil is said to have stalled.

  Figure 2 shows in top view and in side view a student�s design for an aerodynamic balance 
to measure the lift force on a symmetrical aerofoil as α is varied.  The aerofoil is fixed 
to a horizontal beam, pivoted near one end.  When a stream of moving air is passed over 
the aerofoil, the lift force produced is transmitted via a lever system through a prism to an 
electronic balance.  To ensure that the stream of air does not interfere with the balance, the 
aerofoil is fixed at a right angle to the beam and the arrangement is made stable using a 
counter-weight.

  Describe a suitable procedure that the student should carry out to investigate how the lift 
force varies with α and explain how the results of the investigation can be used to determine 
an accurate value of the angle α at which the aerofoil stalls.

  You should assume that the normal laboratory apparatus used in schools and colleges is 
available as is a blower that will produce a stream of non-turbulent air of uniform velocity.

  Your answer should
  ! identify the quantities that should be measured and explain how these measurements will
   be made,
  ! explain how the measurements will be used to determine the angle at which the aerofoil 
   stalls,
  ! list any factor(s) that should be controlled during the proposed experiment,
  ! identify any difficulties in obtaining reliable results that might be encountered and 
   explain relevant procedures that will enable these difficulties to be overcome.

  Write your answer to Question 1 on pages 8 and 9 of this booklet.
(8 marks)
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 2 You are provided with the circuit shown in Figure 3, part of which is concealed from view.  
You are also provided with two leads that may be used to provide connections between the 
sockets A, B, C and D.

Figure 3

   (i) Use one of the leads to connect socket A to socket D.
   Close switch S.
   Read and record the milliammeter reading, I0.

I0 = .................................

   (ii) Open switch S.
    Reposition the lead so that socket A is connected to socket B.
    Close switch S.
    Read and record the voltmeter reading, V0 .

V0 = ..................................
(1 mark)

Question 2 continues on the next page

concealed part of circuit
shown shaded

variable resistor
A C

B D

switch S

V mA

11



12 Areas outside 
the box will 

not be scanned 
for marking

M/Jan08/PHA3/P

  (b) Open switch S.
  Leaving the lead connecting socket A to socket B in place, use the additional lead to 

connect socket C to socket D and then close switch S.
  Adjust the setting of the variable resistor until the milliammeter reading is at a 

maximum.
  Read and record below the milliammeter reading, I, and the voltmeter reading, V.
  Read and record below further readings of I and V that correspond to seven different 

settings of the variable resistor.

  Open switch S when you have completed these readings.

(4 marks)

  (c)  Using the data produced in part (b), plot a graph with (V0 � V) on the vertical axis and 
I on the horizontal axis.

  Record below the data that you will plot on your graph.

(8 marks)

  (d) Measure and record the gradient, G, of your graph.
   

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

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

G = .............................................
 (3 marks)

12
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  (e) The part of the circuit that is concealed contains a potential divider consisting of two 
resistors, RT and RB.

  When socket A was connected to socket D as in part (a)(i), the circuit was equivalent 
to that shown in Figure 4.

Figure 4

  You are provided with the emf of the dc power supply.  You may assume that the 
power supply has negligible internal resistance.

   (i) Stating any further assumption that is relevant, deduce the resistance of RT.

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

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

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

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

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

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

   (ii) Explain, without detailed calculation, how the resistance of RB compares with 
that of RT.

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

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

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

   ...................................................................................................................................
(3 marks)
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  (f) This question is about the procedure you carried out in part (b).
 
  Having determined readings of I and V with the variable resistor adjusted to allow 

maximum current to flow through the milliammeter, what determined your choice of 
other settings of the variable resistor used to produce the additional readings required?

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

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

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

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

  (g) Suppose that, in order to carry out the experiment, a student is provided with an 
analogue milliammeter of a type shown in Figure 5.

Figure 5

  

   (i) State a possible cause of systematic error in the readings of this type of 
milliammeter.

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

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

   (ii) Theory shows that (V0 � V) is directly proportional to I.
    If no check for a systematic error in the milliammeter readings was made before 

the experiment was carried out, suggest how the student could recognise from 
    the results produced whether such an error had occurred.

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

   ...................................................................................................................................
(3 marks)

____
22

END  OF  QUESTIONS

mA

100
d.c.

10

1
mA



16

M/Jan08/PHA3/P

There are no questions printed on this page

Copyright © 2008 AQA and its licensors.  All rights reserved.




