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You may not need to use all of the materials provided.
1 In this experiment, you will investigate the oscillations of a wooden strip.
You have been provided with a wooden strip with two string loops attached.

(@) e Setup the apparatus as shown in Fig. 1.1.

boss
rod of Clamp < Spring
wooden strip string loop
) ol
longest string Ioop\ shortest string Ioop/fi)

p 50g mass hanger—_|

) —
e /stand
[
=4cm I I bench
Fig. 1.1

e Add a 100g mass to the 100 g mass hanger to make a total mass m of 200g.
e Suspend mass m from the longest string loop.

e Record m.

e Suspend the 50g mass hanger from the shortest string loop.

e Adjust the position of the wooden strip in the string loop attached to the spring until the
strip balances. Use some of the adhesive putty to fix this string loop to the strip.

e Pull mass m down to the bench and secure it to the bench using adhesive putty.

e With mass m stuck to the bench, adjust the height of the boss until the wooden strip is
parallel to the bench, as shown in Fig. 1.2.
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adhesive putty

adhesive putty

Fig. 1.2
e Pull the 50g mass hanger down through a short distance.
e Release the 50g mass hanger. The hanger will oscillate.

e Determine the period T of these oscillations.

e  Carefully remove all the adhesive putty from mass m and the strip.
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(b) Vary m and repeat (a) with different values of m until you have six sets of readings of mand T.

Record your results in a table. Include values of% and % in your table.

[10]
(c) (i) Plota graph of% on the y-axis against % on the x-axis. [3]
(ii) Draw the straight line of best fit. [1]

(iii) Determine the gradient and y-intercept of this line.
gradient = ...
Y-INTErCePt = oo
[2]

© UCLES 2022 9702/35/M/J/22



GradeMax
Physics - 2022 - May/Jun - Paper 35 - QP - Cambridge

© UCLES 2022 9702/35/M/J/22 [Turn over



GradeMax
Physics - 2022 - May/Jun - Paper 35 - QP - Cambridge

6

(d) Itis suggested that the quantities T and m are related by the equation

r_pP
m-m*Q

where P and Q are constants.

Using your answers in (c)(iii), determine values for P and Q.
Give appropriate units.

[Total: 20]
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You may not need to use all of the materials provided.
2 In this experiment, you will investigate the effect of temperature on an electric circuit.

You have been provided with two copper wires of the same length. You have also been provided
with two constantan wires of different lengths.

(@) (i) Measure and record the diameter d of the longer constantan wire.

(ii) e Using the two copper wires and the longer constantan wire, twist the ends together
to form junctions as shown in Fig. 2.1.

L

junction junction

longer constantan wire

copper wire —__| /copper wire

Fig. 2.1
e Ensure the junctions are tight so that the wires cannot be separated by pulling.

e The distance between the junctions along the constantan wire is L, as shown in
Fig. 2.1.

Measure and record L.
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(iii) Estimate the percentage uncertainty in your value of L. Show your working.

percentage uncertainty = .........cccocoiiiiiiiii s % [1]
(iv) Calculate C where
_a?
C= T
C o e [1]
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(b) e Measure and record the temperature 6 of the room.

Og = coveeeeeenn.
e Connect the copper wires to the ammeter as shown in Fi
(n)
\/

copper wire

/

—

GradeMax

g.2.2.

copper wire

Fig. 2.2
e Pour boiling water into the beaker so that the beaker is half-full.
e Place one of the junctions deep in the water. The other junction should be at room
temperature.
e Record the ammeter reading I when the temperature 6 of the water passes 75 °C.
I =
e Record 6.
B = e °C
e Calculate A6 where
AO= (60— 6g).
AO T e °C
e Pour the hot water into the sink.
[2]
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(c) (i) e Untwist the wires at the junctions.

e Using the shorter constantan wire and the two copper wires, repeat (a)(i), (a)(ii)
and (a)(iv).

(i) Connect the copper wires to the ammeter as shown in Fig. 2.2.
e Pour boiling water into the beaker so that the beaker is half-full.

e Place one of the junctions deep in the water. The other junction should be at room
temperature.

e Record the ammeter reading I when the temperature 6 of the water passes 65 °C.

L o e
e Record 6.
O = e °C
e Calculate A6 where
AO=(0— ).
AO T °C

e Pour the hot water into the sink.

[1]
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(d) Itis suggested that the relationship between I, C and Afis
I=kCAO
where k is a constant.

Using your data, calculate two values of k.

first value Of K = oo

SECONA ValUC Of K = e,

(e) Itis suggested that the percentage uncertainty in the values of k is 30%.

Using this uncertainty, explain whether your results support the suggested relationship in (d).
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(f) (i) Describe four sources of uncertainty or limitations of the procedure for this experiment.

For any uncertainties in measurement that you describe, you should state the quantity
being measured and a reason for the uncertainty.

(ii) Describe four improvements that could be made to this experiment. You may suggest
the use of other apparatus or different procedures.

[Total: 20]
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