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You may not need to use all of the materials provided.

In this experiment you will determine the resistivity of a metal in the form of a wire.

(@) (i) Measure and record the diameter d of the short sample of wire that is attached to
the card. You may remove the wire from the card.

(i) Calculate the cross-sectional area A of the wire, in m?, using the formula

A_J‘l:d2

4

(b) (i) Using the wire that is taped to the metre rule, set up the circuit shown in Fig. 1.1.
Close the switch.

d.c. power supply
O O

R

metre rule v |©

Fig. 1.1

(if) Position the crocodile clip Y approximately half-way along the wire.

(iii) Measure and record the length [ of wire between the two crocodile clips and the
voltmeter reading V.
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(c) By moving crocodile clipY, change land repeat (b)(iii) until you have six sets of r

of land V for [ = 20cm. Include values of ll and % in your table.
[10]
(d) (i) Plota graph of% on the y-axis against ll on the x-axis. [3]
(i) Draw the straight line of best fit. [1]

(iii) Determine the gradient and y-intercept of this line.

gradient = ..o

YAINTEICEPL = oo
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(e) The quantities V and [ are related by the equation

l:M+N

v 1

where M and N are constants.

(i) Use your answers in (d)(iii) to determine values for M and N.

M = e mv-1
N S v-1
[1]
(i) The resistivity p of the material of the wire, in @m, can be found using the
relationship
_ 5AN
p - M "

Using your answers in (e)(i) and (a)(ii), calculate a value for p.
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You may not need to use all of the materials provided.

2 In this experiment you will investigate how the motion of a metre rule depends on the length
of the string loops used to suspend it.

(a) Measure and record the width w of one of the metre rules, as shown in Fig. 2.1.

'V\l/"""I"''I'"'I""I"''I""I""I""I""IIIII
_T__

Fig. 2.1

............................................ cm [1]
(b) (i) Selectthe two longer pieces of string.
(ii) Tie the ends of one piece of string to make a loop.
(iii) Measure and record the length [ of this loop, as shown in Fig. 2.2.
_— )§
1 l 1
Fig. 2.2
Lo [1]

(iv) Repeat (ii) with the other long piece of string. The length of this loop should be the
same as that in (iii).
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(c) (i) Use the stands to set up the two metre rules and the two loops of string a

in Fig. 2.3.

metre rule clamp

| — | | —
L L I |

| I— | I—

loop —_| d | loop
L L I |
metre rule

stand

[ ] [ ]

bench
Fig. 2.3

The rules should be horizontal with the scale markings facing you.
The loops should be vertical, parallel to each other and placed at the 5cm and
95cm marks on both rules.

(i) Using your values in (a) and (b)(iii), determine the distance d using the relationship

d=1-2w.

(iii) Estimate the percentage uncertainty in your value of d.

percentage UNCertainty = ........cccccoorviiiiimmreeeeennnininneeeeens [1]
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(d) Move the left end of the bottom rule towards you and the right end away from y
Release the rule and watch the movement.
The left end of the rule will move away from you and back towards you, completin
swing.
The time taken for one complete swing is T.
By timing several of these complete swings, determine an accurate value for T.
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11
(f) Itis suggested that the relationship between T and d is
T2 = kd
where k is a constant.

(i) Using your data, calculate two values of k.

firstvalue of K = ...
second value of K= ...
[1]
(i) Justify the number of significant figures that you have given for your values of k.
............................................................................................................................. [1]

(iii) Explain whether your results support the suggested relationship.
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(g) (i) Describe four sources of uncertainty or limitations of the procedure
experiment.

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

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
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