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Answer ALL questions.

1. You are required to determine the resistance, R, of a carbon resistor.

Apparatus and Materials

+ 1.5Vdry cell

« Ammeter (0-1A)

« Alligator clip

« Six identical 2 Q carbon resistors (string)

« Connecting wires

Figure 1. Set-up of apparatus

Procedure

l. Set up the circuit as shown in Figure 1, where ST is the string of six identical carbon
resistors and G the alligator clip.

2. Measure and record the value of /, the current through the ammeter with one resistor
(n=1). in Table 1 on page 6.
3. Repeat Step 2 for the resistors n = 2, 3. 4, 5 and 6, in the circuit between S and T.

(DO NOT CONNECT the alligator clip to any point before the first resistor, point S.)

GO ON TO THE NEXT PAGE
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(a) Complete Column 2 and Column 3 of Table 1.

TABLE 1: NUMBER OF CLIPS AND ASSOCIATED CURRENT

n I(A) 1/1 (A™)

[§8]

(4 marks)

(b) On Figure 2 provided on page 7, plot a graph of 1/, (A™") against n. (8 marks)

GO ON TO THE NEXT PAGE
01238032/J/CSEC 2021

| A ]




>

>

Figure 2. Graph of 1/, (A™") against n

GO ON TO THE NEXT PAGE
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(¢) Determine the gradient, G, of the graph.

(5 marks)
(d) Calculate the value of R, given that G = R/E, where E= 1.5 V.
(3 marks)
(e) State ONE precaution, other than the one mentioned in the procedure, that should have
been taken in this experiment.
(1 mark)

Total 21 marks

GO ON TO THE NEXT PAGE
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2. In performing an experiment to determine the specific heat capacity of a solid. an electrical heater
was used to heat a 2.0 kg block of metal, which was well lagged.

Several readings of temperature (6/°C) and time (t/s) were recorded and a graph of temperature
against time was plotted. as shown in Figure 3 on page 10.

(a) Draw a well-labelled diagram of the arrangement of the apparatus used to perform this
experiment. Your diagram should include a power supply, an ammeter and a voltmeter.

(5 marks)

GO ON TO THE NEXT PAGE
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N
40
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Temperature (8/°C)

30 @)
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20 >
% 50 100 150 200 250 300 350 400
Time (t/s)

Figure 3. Graph of temperature (0/°C) against time (t/s)
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(b) Use the graph in Figure 3 on page 10 to complete Table 2.

TABLE 2: TEMPERATURE (0/°C) AND TIME (t/s)

Time (t/s) Temperature 0/°C

0 20.0

75

100
150
200

35
250
300 40.0
(6 marks)
(c) Hence, by using appropriate values obtained from the graph, calculate the gradient S.
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(d) The gradient (S) of the graph is related to the specific heat capacity (c) of the metal by the

equation S = ]—% where P = power of the heater and m = mass of the metal block.

Calculate the specific heat capacity of the metal if the power rating of the heater is 48 W.

(3 marks)

Total 17 marks

GO ON TO THE NEXT PAGE
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A secondary school student wondered if the thickness of the string on a simple pendulum would
affect the period of the pendulum.

Plan and design an experiment to test this using the following guidelines.

(a) Apparatus

(3 marks)

(b) Labelled diagram of a simple pendulum

(2 marks)

GO ON TO THE NEXT PAGE
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(c) Procedure

(d) ONE precaution

(1 mark)

Total 10 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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