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2
You may not need to use all of the materials provided.
1 Inthis experiment, you will investigate the equilibrium of a loaded wooden strip.
(@) (i) ° Balance the wooden strip on the prism.

*  Use the pencil to make a small line on the side of the wooden strip where it touches
the prism, as shown in Fig. 1.1.

line wooden strip

prism #\

Fig. 1.1

7 bench ,

* Roll the piece of modelling clay into a uniform cylinder of approximate length 20cm
and place it on the wooden strip with one end above the line, as shown in Fig. 1.2.

* Place the mass on the wooden strip and adjust the position of the mass until the
strip balances, as shown in Fig. 1.2.

L X modelling clay

mass -——

A

Fig. 1.2 (not to scale)
* The length of the cylinder of modelling clay is x, as shown in Fig. 1.2.

Measure and record x.

(ii) The distance between the centre of the mass and the end of the wooden strip is L, as
shown in Fig. 1.2.

Measure and record L.
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(b) * Reduce x by cutting off and removing approximately 1cm of the cylinder of modelling
clay at the end furthest from the line, as shown in Fig. 1.3. Adjust the position of the
mass until the wooden strip is balanced.

L H—HX

l

7,
Fig. 1.3 (not to scale)
. Measure and record the new values of x and L.
X S e s cm
L = cm
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(c) Continue to reduce x until you have six sets of values of x and L. You may include your
previous results.

Record your results in a table. Include values of x2 in the table.

9]
(d) (i) Plota graph of L on the y-axis against x° 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 = ..o
YAINTEICEPT = oo
[2]
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(e) Itis suggested that the quantities L and x are related by the equation
L=ax’>+b
where a and b are constants.

Use your answers in (d)(iii) to determine the values of a and b.
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 expansion of a wire heated by an electric current.

(@) * The apparatus is partly assembled as shown in Fig. 2.1.

boss

wooden rod /\XE'Z . .
insulation
/ /

crocodile clip
wire
— / stand

crocodile clip

wooden strip

. : A

nail held in boss

., bench 7,
Fig. 2.1

Assemble the circuit shown in Fig. 2.2 with the switch open and the power supply set

to its minimum voltage.

power
supply
o

£

[Lell

Fig. 2.2
*  The height of the end of the wooden strip above the bench is h,, as shown in Fig. 2.2.

Measure and record hO.
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(b) (i) * When the switch is closed, the wire will get hot. Do not touch the wire.

*  Close the switch and adjust the power supply until the ammeter reading I is between

0.40A and 0.50A.

* Measure and record I and the voltmeter reading V.

(ii) The wire expands and this causes the wooden strip to move.
* The height of the end of the wooden strip above the bench is now h.

Measure and record h.

*  Open the switch.

(iii) Calculate the change in height Ah, where Ah = h, — h.

(c) Estimate the percentage uncertainty in your value of Ah.

percentage uncertainty = ........cccccceeeeiiiniiiiiieeee e
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(d) * Write down the value, in kelvin, of the room temperature T, given on the card.

* Calculate the temperature T of the wire using the relationship

T=T,+aAh

where o= 11.8 Kmm™'.

(e) Repeat (b) and (d) with the ammeter reading between 0.90A and 1.00A.

L = e A
s \Y
Do s mm
AN = e mm
T e K
(2]
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(f) Itis suggested that the relationship between I, V, Tand T, is
IVB=(T*- T04)
where S is a constant.

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

firstvalue of S = .o
second value Of f= ..o
[1]
(i) Justify the number of significant figures you have given for your values of S.
..................................................................................................................................... [1]
(iii) Explain whether your results in (f)(i) support the suggested relationship.
..................................................................................................................................... [1]
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(g) (i) Describe four sources of uncertainty or limitations of the procedure for this experiment.

(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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