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PHYSICS 9702/52

Paper 5 Planning, Analysis and Evaluation February/March 2020

 1 hour 15 minutes

You must answer on the question paper.

No additional materials are needed.

INSTRUCTIONS
 Ɣ Answer all questions.
 Ɣ Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.
 Ɣ Write your name, centre number and candidate number in the boxes at the top of the page.
 Ɣ Write your answer to each question in the space provided.
 Ɣ Do not use an erasable pen or correction fluid.
 Ɣ Do not write on any bar codes.
 Ɣ You may use a calculator.
 Ɣ You should show all your working and use appropriate units.

INFORMATION
 Ɣ The total mark for this paper is 30.
 Ɣ The number of marks for each question or part question is shown in brackets [ ].

Cambridge International AS & A Level

Solved Papers by alevelsos.com
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1 Fig. 1.1 shows a bar magnet attached to a spring.

N

S

spring

bar magnet

Fig. 1.1

 The bar magnet is displaced a distance x from its equilibrium position and released. It then 
oscillates vertically.

 A student investigates how the maximum induced electromotive force (e.m.f.) E in a coil placed 
below the magnet depends on x.

 It is suggested that the relationship between E and x is

E = G BNx m
k

 where B is the magnetic flux density at one of the poles of the bar magnet, N is the number of 
turns on the coil, k is the spring constant, m is the mass of the magnet and G is a constant.

 Design a laboratory experiment to test the relationship between E and x.
 Explain how your results could be used to determine a value for G.

 You should draw a diagram, on page 3, showing the arrangement of your equipment. In your 
account you should pay particular attention to:

• the procedure to be followed
• the measurements to be taken
• the control of variables
• the analysis of the data
• any safety precautions to be taken.
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Diagram
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Rule used to measure
displacementx , from its equilibrium
to its dish laced position . µy spring supported by the

q o
damn that is connectedtothe
stand by the bose .

ode kPwmh M→•- ÷

.

↳
→ string

line
supportedby
damn :

- - -
- - - - . . f.

. µ
→ Equilibrium Position

Plumb line e | ! É
s

→ Ma " T"
to ensure
over isvenial

Tgg
- - - - -"

%%r%Fthstandm⑥ toppling
I

/ L ↳ Desk
'¥Voltmeter I

used to measure coil
induced EMF Vertically Below

Magnet
- -

Definiens :
Independent Variable :X , the displacement is the independent variable
Defendant variable : E

,
induced EMF is the defendant variable .

Variables to be kept constant : keep B
,
N

,
M and K constant -

M←Édn .

• To find E
,
the induced EMF : Read the voltmeter reading connected to the coil

•To find x, the displacement : Mark the initial equilibrium position of the
magnet when it is stationary and measure is displacement from its

equilibrium position using the ruler which is made sure to be vertical
via the help of a thumb line. . The displacement ✗ will bethe difference from its

displaced position } its Equilibrium position .
• To find M, the mass ofthe magnet : Use a weighing Seale.

• To find N
,
the number of turns count the number of turns mannualy .

• To Find B : use a Hall probe , and adjust theProbe until maximum value
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MIKE'S :

Plot a graph of Elvey axis against Klm I ✗ axis
The relationship will be valid if a straight linepassing throughthe
origin isflounced .

a- -

E- dBNfEm x gradient = ✗ BNJIMyd↳ ↳
x

gradient % ✗ =

§¥dient§F
AdditionalD-etai.IS :

• Use safety goggles to prevent injury to eyes from detached spring.
• Use sandbox incase magnet falls
• G- Clamp on stand to prevent it from toppling
• Keen distance from equilibrium position & coil constant
0 Check unstreamed length of magnet has not changed
• f-= KK , to determine determine F (weight ofthe magnetI use E-ma,
and determine K by K= FIX

• B can be measured using a HallProbe
• Use a Vedic camera to determine theMax value on the voltmeter,

play it back inslow motion { view it to get the Max value .
• Repeat the experiment for each x & average E .
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2 A student investigates the discharge of a capacitor through a resistor as shown in Fig. 2.1.

A

E

C

R

Fig. 2.1

 The student initially closes the switch and charges the capacitor. The switch is then opened and a 
stop-watch is started. The capacitor discharges through the resistor. At different times t the current 
I is measured.

 It is suggested that I and t are related by the equation

R
E eI – RC

t
= e o

 where E is the e.m.f. of the power supply, C is the capacitance of the capacitor and R is the 
resistance of the resistor.

 (a) A graph is plotted of ln I on the y-axis against t on the x-axis.

  Determine expressions for the gradient and the y-intercept.

 gradient =  ...............................................................

 y-intercept =  ...............................................................
[1]

HI = In ( Ear) + In ( e-
(they

1nI= -try +
In ( Elr)

- Ycr
In 7- = 1- ✗ ¥ + In(Ea) In ( EIR )
yd

↳

x Ym
↳
c
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 (b) Values of t and I are given in Table 2.1.

Table 2.1

t / s I / RA ln (I / RA)

0 46 ± 2

12 40 ± 2

24 34 ± 2

36 28 ± 2

48 24 ± 2

60 20 ± 2

  Calculate and record values of ln (I / RA) in Table 2.1.
  Include the absolute uncertainties in ln (I / RA). [2]

 (c) (i) Plot a graph of ln (I / RA) against t / s.
   Include error bars for ln (I / RA). [2]

  (ii) Draw the straight line of best fit and a worst acceptable straight line on your graph. Both 
lines should be clearly labelled. [2]

  (iii) Determine the gradient of the line of best fit. Include the absolute uncertainty in your 
answer.

 gradient =  .........................................................  [2]

g.
Use 3SF For

value
1-Zsf For

uncertainty

In (48) - In 146)
3. 83 I 0.04 ñ 0-04

3^69 I 0.0g
Inca2) - In (ao)

0.05

3-53 I 0 -06 In 6) - In ↳4)
ñ 0 - Of

3.33 I 007

3. 18 I 0-08

3. 00 I 0.1

Gradient of line of worst fit :
Gradient of Line of Best Fit :

points : C 0
,
3.79) (38,335)

Points :
( 10 , 3.71 ) ( 45,3 ' 2)

mw= 3-335*-3.79-0=-0-011578Mrs 3;fg?;÷ =
- 001457

uncertainty = Gradient
of line of Best fit - Gradient of line ofworst fit

= -
0.01457 - (-0-011578)

= I 0-003 - 0.0146+-0-003
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  (iv) Determine the y-intercept of the line of best fit. Do not include the absolute uncertainty in 
your answer.

 y-intercept =  .........................................................  [1]

 (d) (i) Using your answers to (a), (c)(iii) and (c)(iv), determine the values of C and E. Include 
appropriate units.

   Data: R = 150 kF

 C =  ...............................................................

 E =  ...............................................................
[3]

  (ii) The percentage uncertainty in the resistance R of the resistor is 5%.

   Determine the absolute uncertainty in C.

 absolute uncertainty in C =  .........................................................  [1]

 (e) Using your results, determine the value of I after the capacitor has discharged through the 
resistor for 2.0 minutes.

 I =  ....................................................... A [1]
[Total: 15]

3- 86

gradient _- ⇒ - 0-0146=2*0×103 ( =- O'0146×150×103
= 4.566×10-4

Init c= g- = CV
"

= 4.57×10-4
In (E) = y - intercept
in(Eir)

= 3-86 4.57×10-4 CV -1

E = 6386×106×150×103 = 7.12 7.12 V

i. uncertainty = 005 + funcertgarianautyenqradientxioo)=( 5+(-8.81%+100)
= 25 -55%

Absolute uncertainty _- ext- uncertainty
= 1.17×10-4 cut

I= ?¥× , ,,
✗ e-

4%11%7157%-4

= 8-244×10-6
i 8.24×10-6

8.24×10-6


