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You may not need to use all of the materials provided. For
Examiner's
In this experiment, you will investigate the time for the voltage across a component to Use

decrease after a switch is opened.

You have been provided with a circuit containing a power supply, switch and a component C,

as shown in Fig. 1.1.
Throughout the experiment do not disconnect this circuit.

d.c. supply
+ —
o o

(o)
O
(o)

Fig. 1.1

(&) Assemble the circuit of Fig. 1.2 with the 10.0kQ resistor clipped into the component
holder as resistance S.

d.c. supply
+ —
o o
e C O
+
O

component holder

Fig. 1.2
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(b) (i) Close the switch and check that the voltmeter reading is between 4V and 8V. For
Examiner's
(i)  When the switch is opened the voltmeter reading will gradually decrease. Use

Take measurements to find the time t for the voltmeter reading to decrease to 2.0V
after the switch is opened.
Record t.
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(c) Repeat (b) with different resistors in the component holder until you have six sets of For

values of S and t. Examiner's

Include values of é and % in your table. Use

[10]
(d) (i) Plota graph of % on the y-axis against é 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 = .......ccccvvviiiiiei e,
[ L1 (=] (07 =T o R
[2]
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(e) The quantities t and S are related by the equation

For
1 a Examiner's
==Z2 +ab Use
t S

where a and b are constants.

Using your answers from (d)(iii), determine the values of a and b.
Give appropriate units.
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You may not need to use all of the materials provided.

In this experiment, you will investigate the relationship between the volume of a bubble of air
in water and the diameter of the tube that produces it.

(a) You are provided with a syringe connected to a length of plastic tube which has a smaller
tube sealed into its end with Blu-Tack.

(i) Take measurements to determine the internal diameter d of the smaller tube.

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

percentage uncertainty = ........cccccvvvevveeiieeiieeiieeieeeeeeeeeeeee [1]
(b) (i) Position the plunger at the 5ml mark on the syringe. Check that there is no water in
the syringe or tube.
(i) Immerse the end of the tube approximately 2cm below the surface of the water in
the beaker, as shown in Fig. 2.1.
\ A
syringe
plunger
tube /
smaller__]
tube
[ beaker
Blu-Tack
1 water
Fig. 2.1
9702/32/M/3/13
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(c) (i) Slowly push in the syringe plunger until it is just past the 4 ml mark on the syringe

For
barrel. Examiner's
Record the reading r, from the syringe. (Note that 1 ml = 1cmd) Use

[1 = e cm3 [1]

(i) Count the number n of bubbles that are produced as you slowly push in the plunger
until it is just past the 2ml mark. Record n and the new reading r, from the syringe.

(iii) Calculate the average volume V of air in a single bubble using the relationship

y=n~h
.

© UCLES 2013 9702/32/M/J/13 [Turn over



10

(e) (i) Take the tube out of the beaker and remove the smaller tube and Blu-Tack from the For
end. Examiner's
Use
(i) Take measurements to determine the internal diameter d of the length of tube still
attached to the syringe.

T [1]
(iii) Repeat steps (b) and (c).

[] = e, cm?3

Dl S et

[y = et cm?3

N D e cm?3

[2]

(f) Itis suggested that the relationship between V and d is
Vv3=kd?
where k is a constant.

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

firstvalue of K = ..o

SECONd ValUB Of K = oo

© UCLES 2013 9702/32/M/J3/13



11

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

(g) (i) Describe four sources of uncertainty or limitations of the procedure for this
experiment.

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