edexcel

advancing learning, changing lives

Mark Scheme (Results)
Summer 2008

GCE Physics (6735/2B)

A PEARSON COMPANY
Edexcel Limited. Registered in England and Wales No. 4496750
Registered Office: : One90 High Holborn, , London WC1V 7BH e —



6735/02 Practical Test PHY5

Group 2



-
Leave
blank

Question 24

(a) () Suspend a total mass of 300 g from one of the springs. Give the mass a
small vertical displacement and determine the period 7, of the subsequent

oscillations. b s 2 30 f 2.}
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Put the mass of 300 g on the other spring and determine the penod T, of vertical
oscillations for this spring. Lo LT
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(ii) Remove one of the springs from the rod. Connect it to the other spring using
the paper clip to give a series arrangement of springs as shown in the diagram
below.
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Determine the period T; of vertical oscillations for this series arrangement of
springs. Conme ok cale’™ of
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(b) (L The circuit shown in the diagram below has been set up ready for you to use.
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Dlscharge the ‘capacitor by connectmg one of the spare Ieads across it. Now
remove the lead. ,

Close the switch and determine the time t that it takes for the turrent in the circuit
to fall from 100.0 uA 1o 36.8 pA. Open the &witch when' you have done this.
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Describe the procedure you adopied to make thzs timing as accurate as possible,
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(n) Connect the second capacitor in series with the capacitor in the circuit, making
“sure that ifs polarity is correct. When you have done this, you must ask the
Supervisor to check your circuit before proceeding.. If your circuit is not correct,

the Supervisor will correct it for'you. You.will onlylose I mark for this.

Follow the same procedure as before to determme the time # for the current to

drop from 100.0 A to 36.8 uA for the series arrangement of capacitors.
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the switch when you have done this.
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(iii) For this circuit, the time ¢ is proportzonal fo the capacitance C of the circuit.
Discuss whether your results suggest that the two capacitors have the same
capacitance when taking info account a manufaciuring tolerance of 20%.
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Question 2B

(a2) The apparatus has been set up for you as shown in the diagram with M= 100g. For
clarity the magnet has not been drawn.

A.c. power supply

Magnetic ficld perpendicular to wire

....... Knife Crocodile
i edge ' clip
g : ’ : %
2 ] o

M

The fundamental mode of a stationary (standing) wave can be formed on a length /
of the wire. Draw on the diagram the shape you would see. State the relationship

between the wavelength A of the wave and the length /. Covract ) ‘
' witt ana ankingde,
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(b) (i) Switch on the power supply. Increase /until you can see that the amplitude of
- vibration of the wire is at a maximum.

Determine, as accurately as possible, the length /; at which this resonance
OCCurs. 2 om of Supervisev (2)
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Explain carefully how you ensured that your value for /; was as accurate as

possible.
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The frequency 1 of the supply is as stated on the card. ~Use this value and your
value for /; to determine a value for the speed ¢ of the wave along the wire.
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(i} Add 300 g to the mass hanger to make M = 400 g. For standing waves on a wire
the tension 7 in the wire and the resonant length / are related by the equation:

T=k1*

L Y{)}lﬂdré to defér_ﬁ:ii;ie the new resonant length, /,.

o Eﬁplain whé-tiier you would expect.the new léngih 16 be longer or shorter than h.
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Suggest where the magnet should be placed to obtain the largest possible
vibration. .
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Adjust the position of the knife edge and magnet until you can see that the
amplitude of vibration of the wire is at its maximum value for the fundamental
mode. Determine an accurate value of this Iength, . L,ads pquﬂ ()
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(c) Take measurements to determine the diameter & of the wire.

0:267, 0-26¢, 0-243

4 P 4 d <0 2?w~
1938 m 64 0020

Use M = 0.100 kg and your value for the speed ¢ from (b)(i) to calculate a vaiue

for p.
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Question 2C

You are to plan an investigation of how the magnetic field strength varies along the axis of a
coil. You are then to analyse a set of data from such an experiment. '

(a) (1) Aflatcircular coil is set up as shown in the diagram below. Add to the diagram

the circuil you would connect to the coil to set and maintain a known valie of
current in the coil.
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(ii) Draw how you would place a Hall probe to measure the magnetic field strength
at a point along the axis a distance x from the centre C of the coil. You should be

careful to show the orientation of the Hall chi Sensor) correctly,
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(iii) Describe how you would determine the average diameter of the coil. You may
add to the diagram if you wish.
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(b) The coil has a diameter of 124 mm and has 70 turns. When the current in the coil
was adjusted to 500 mA, the calibrated Hall probe indicated that the magnetic field
strength at the centre of the coil was 0.350 mT.

The magnetic ficld strength B at the cenire of a coil having a radius » and V turns is

given by

B= L NI

when the current in the coil is 1.

Discuss the extent to which you think that the Hall probe is correctly calibrated.
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(c) The followmg data were obtained when the magnetic ficld strength B was measured
along the' axis at different distances x from thc centre of the coil, kecpmg the current

" constant at 500 mA."
x/mm B/mT -
0 0.350
20 0.304
40 0.219
50 0.163
.60 0120
80 - 0.071
100 - 0.039
120 0024

Plot a graph of B against x on the grid opposite.
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QUESTION 2C CONTINUES ON THE NEXT PAGE
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(d) Theory suggests that when x=vr, the radius of the coil, the magneﬁc field

strength is 1/ /8 of the field strength at the centre of the coil. Discuss the extent to

which this experiment supports this suggestion.
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© (Total 16 marks)

. TOTAL FOR PAPER: 48 MARKS
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