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You may not need to use all the materials provided.

1 In this experiment, you will measure the e.m.f. E and internal resistance r of a dry cell by changing
the resistance R in the circuit and measuring the current I.

Connect the circuit shown in Fig. 1.1 using one of the 10 Q resistors as resistance R.

QD A I

(a) Close switch S.

Record the value of the current I and the resistance R.

Open switch S.
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(b) The combined resistance of resistors in series is givenby R=R; + Ry, + ...

1 1 1
The combined resistance of resistors in parallel is given by —= —+ —+

Ry R,
Change the value of R by using different combinations of the 10Q2 resistors and repeat (a)
until you have six sets of readings for I and R. You may need to twist the ends of the resistors
together when joining them.

Include values of% in your table.

[10]
1

(c) (i) Plota graph Of? on the y-axis against R on the x-axis. [3]
(ii) Draw the straight line of best fit. [1]

(iii) Determine the gradient and the y-intercept of this line.
gradient = ...
Y-INTErCept = oo
[2]
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(d) The quantities I and R are related by the equation

1 1 r
I"ERTE

Using your answers from (c)(iii), determine values of E and r.
Give appropriate units.

(e) On the graph grid on page 5, sketch a second line to show your prediction of the results if two
dry cells are used in series instead of one dry cell as the power source.

Label this line Z. [1]

[Total: 20]
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You may not need to use all the materials provided.

2 In this question, you will investigate how the mass flow rate of salt passing through the hole in a
funnel depends on the mass of salt in the funnel.

You are supplied with two small containers holding salt and an empty container. The mass of salt
in container Ais my and the mass of salt in container B is mg.

(@) Use a top pan balance to determine my and mg.
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Mount the funnel in a stand and clamp and place the empty container underneath, as shown in
Fig. 2.1.

funnel

container

Fig. 2.1

(b) (i) Place yourfingeroverthe hole at the bottom of the funnel and pour the salt from container A
into the funnel.

Move your finger away from the hole and at the same time start the stopwatch. Make and
record measurements to find the time £, for all the salt to leave the funnel.
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(ii) Repeat the procedure for the salt in container B.

(c) Estimate the percentage uncertainly in fg. Show your working.

percentage uncertainly iN g = ....ccooiiiiiiiiiiiiii e 1
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(d) (i) Calculate the mass flow rate in each case by dividing the mass of salt by the time taken
for it to pass through the hole in the funnel.

mass flow ratea = ...

Mass flOW rateg = ....oeee s

(ii) Use your answer in (i) to comment on whether the mass of salt in the funnel affects the
rate at which salt passes out of the funnel.
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(e) (i) Describe four sources of uncertainty or limitations of the procedure in this experiment.

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

[Total: 20]
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