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Answer all the questions.
It is recommended that you spend about 1 hour on this question.
In this question, you will investigate how the force required to support a metre rule at a
constant angle to the horizontal depends on the mass M, attached to the metre rule.
Some apparatus is laid out on the bench in front of you.

(a) Set up the apparatus as shown in Fig. 1.1.
The initial value of M should be 0.100kg.

| ( )

newton-meter

Fig. 1.1

(b) (i) Adjust the clamp on the right hand stand until / (the height of the pivot pin above
the table) is 10.0cm.

(ii) Adjust the height of the newton-meter so that the bottom of the mass holder is
10.0cm from the table. The newton-meter should be vertical.

(iii) Record the newton-meter reading T.
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(c) Add 0.100kg to the mass holder and repeat (b)(ii) and (b)(iii). Repeat this procedure
until you have six sets of readings for Mand T.

(8]

(d) Plot a graph of T (y-axis) against M (x-axis). Draw the best straight line through the
points. [6]

(e) Determine a value for the gradient of your graph.

gradient = ... [2]
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(f) Determine a value for the y-intercept of the line.

y-intercept = ... [1]

(g) Itis suggested that the relationship between T and M is

_(39 gR
T_(4>M+ 5

where R is the mass of the rule.

(i) Use your answer from (e) to determine a value for g. Include an appropriate unit.

(i) Use your answers from (f) and (g)(i) to determine a value for R.
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(h) (i) From the card on the bench write down the true value of R, as measured on a top
pan balance.

Determine the percentage difference between the value of R from the experiment
and the value measured by the top pan balance.

percentage difference = .........cccoooiiii e % [1]

(i) Explain whether your results indicate

1 a random error

2 a systematic error.
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It is recommended that you spend about 30 minutes on this question.

Approximately half of this time should be spent on the evaluation exercise in part (g).

2 Inthis experiment you will determine the resistance per unit length of a pencil lead.

(a) You are provided with two pencils. Using the rule provided measure and record the
length, L of the shorter pencil as shown in Fig. 2.1.

1070000000000 0000000000000 0000000000 0000 000 "
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Fig. 2.2

(i) Using the crocodile clips connect the shorter pencil to the circuit.
Measure and record the current [.

Disconnect the pencil from the circuit.

(c) (i) Calculate the resistance R of the pencil lead.
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(d) (i) Calculate the percentage uncertainty in the value of e.m.f. of the battery shown in
Fig. 2.2.

percentage uncertainty = .......cccooiiiiiiiiii 1]

(i) Hence calculate the percentage uncertainty in the value of R.

percentage uncertainty = .......cccooiiiiiiiii s 2]

(e) Repeat parts (a), (b)(ii) and (c) using the longer pencil.

Record the new values of L, I, Rand R/L

L= cm
) mA
R = Q
RIL= oo Qcm™ [1]

(f) It is suggested that R is directly proportional to L. Show whether or not the results of
your experiment support this suggestion.
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(g) In this question two marks are available for the quality of written communication.
Write an evaluation of the procedure that you have followed to determine the resistance

per unit length of a pencil lead. You should include some of the limitations of the
procedure and suggest ways in which the experiment may be improved, giving reasons

for your suggestions.
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Quality of Written Communication [2]

[Total: 16] Q

END OF QUESTION PAPER
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