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

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

 (a) (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.

d = .................................

 (ii)  Calculate the cross-sectional area A of the wire using the formula

A =        .

A = .................................

 (b) (i)  Set up the circuit shown in Fig. 1.1 and close the switch.

Fig. 1.1

metre rule wire

x

Y

A

+ –

R

 (ii)  Position the crocodile clip labelled ‘Y’ half-way along the wire.

 (iii)  Measure and record the distance x of wire between the two crocodile clips, and the 
ammeter reading I.

x = .................................

I = .................................

πd 
2

4
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 (c)  Change x and repeat (b)(iii) until you have six sets of readings of x and I.

 Include values of      in your table.

 (d) (i)  Plot a graph of      on the y-axis against x on the x-axis.

 (ii)  Draw the straight line of best fi t.

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

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

y-intercept = .................................

1
I

1
I
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 (e)  The quantities I and x are related by the equation

 = Mx + N

  where M and N are constants and

=

  where    is the resistivity of the material of the wire and the resistance R of the fi xed 
resistor is given on a card.

  Use your answers in (a)(ii) and (d)(iii) to determine a value for    .

 = .................................

1
I

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

2  In this experiment, you will investigate the equilibrium of a wooden strip.

 (a) (i)  Attach masses to the apparatus as shown in Fig. 2.1.

x

nail

string

wooden
strip

loop of
string

mass A
60 g

mass B
50 g

bench

Fig. 2.1

  Mass A is suspended from the wooden strip using the loop of string. The distance 
between this loop and the nearest end of the wooden strip is x.

 (ii)  Change x until the wooden strip is balanced and approximately parallel to the bench. 
Measure and record x.

x = .................................
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 (b) (i)  Remove both masses. Thread the string for mass B over the pulley, and then attach 
the masses again, as shown in Fig. 2.2.

x

mass A
m

mass B
M

Fig. 2.2

θ

pulley

 (ii)  Transfer 10 g from mass A to mass B.

 (iii)  With x at the same value as in (a)(ii), adjust the position of the pulley until the 
wooden strip is parallel to the bench.

  Measure and record the angle  that the string for mass B makes with the vertical, 
as shown in Fig. 2.2.

 = .................................

 (iv)  Estimate the percentage uncertainty in your value of .

percentage uncertainty = .................................
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 (v)  Record the mass m of mass A and the mass M of mass B.

m = .................................

M = .................................

 (vi)  Calculate     .

 = .................................

 (c)  Transfer another 10 g from mass A to mass B. Repeat (b)(iii), (b)(v) and (b)(vi).

 = .................................

m = .................................

M = .................................

 = .................................

 (d)  It is suggested that the relationship between m, M and  is

cos  = k

 where k is a constant.

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

fi rst value of k =  = .................................

second value of k =  = .................................

m
M

m
M

m
M

m
M
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 (ii)  Justify the number of signifi cant fi gures that you have given for your values of k.

  ....................................................................................................................................

  ....................................................................................................................................

  ....................................................................................................................................

 (iii)  Explain whether your results support the suggested relationship.

  ....................................................................................................................................

  ....................................................................................................................................

  ....................................................................................................................................

  ....................................................................................................................................

  ....................................................................................................................................
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 (e) (i)  Describe four sources of uncertainty or limitations of the procedure in this experiment.

 1.  ................................................................................................................................

  ....................................................................................................................................

 2.  ................................................................................................................................

  ....................................................................................................................................

 3.  ................................................................................................................................

  ....................................................................................................................................

 4.  ................................................................................................................................

  ....................................................................................................................................

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

 1.  ................................................................................................................................

  ....................................................................................................................................

 2.  ................................................................................................................................

  ....................................................................................................................................

 3.  ................................................................................................................................

  ....................................................................................................................................

 4.  ................................................................................................................................

  ....................................................................................................................................
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