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Figure shows an incomplete diagram of an experimental set-up of a potentiometer arrangement used to
compare the e.m.f. E and E, of two cells, PQ is a wire of length 1 m and resistance of 20 Q.
X, ¥ and Z represent a 2 V accumulator, a switch, and a centre zero galvanometer respectively. § is
a two-way key.
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(a) Complete the arrangement by connecting the items X, ¥ and Z to the circuit with lines.

Proper connection of the 2V accumulator as shown ................. . 01
(Award this mark even if the switch Y is connected in series with X)

Connection of the key (Y) and Galvanometer Z  ......ooeiviennnnnn 01
(Award this mark even if a student has drawn a separate key
across the 1000 ohm resistor.)
() In order to perform this experiment the magnitudes of E, and E, must satisfy a certain requirement
with e.m.f, of X. What is it?
Magnitude of the e.m.f. of X (or accumulator) must be

greaterthan E, & E; OR  2V) EjandE;  .ooveiiiiiiininnnnnnnns 01

(¢) Do you suggest a tap-key (7) shown in the figure to the accumulator _m_.
circuit? (Yes/No). State the reason. 7
No (or delete “Yes’) '

Reasons: Wire does not come to steady state OR
Voltage across the wire can not be kept constant  OR
 Temperature (or the resistance) of the wire will vary.
L LI L Any reason............ 01

(d) Give a reason as to why a much thicker wire of the same material should not be used as the
potentiometer wire.
Accumulator will be discharged rapidly OR _
E.m.f. of the accumulator can not be maintained at 2 V (constant value
throughout the experiment) OR the potential drop per unit length of

the wire will vary OR Wire will be heated up excessively
: Any reason ......... 01
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(¢) List the essential steps that you would perform when obtaining a balanced length.

(Select one of the cells (E; or E;) with the 2-way key.
Check for proper battery connections by placing the jockey at the two
ends of the wire and observing opposite deflections of the

galvanometer.)
5
(i) Momentarily touch the wire with the jockey and find the approximate
balance-point.  .ccciverierinininns A AR L R A 01
(ii) Close the switch Y and take the exact balance-point .................. 01

() Write down an expression relating E,, E, and their corresponding balanced lengths I, and Ly

(E; = ki,
E; = ki)
E,

h
IZ

L2

E
(2) If you want fo determine the value for the ratio = by plotting a suitable graph, state what

E
modification you would propose to the circuit.
Add a resistance box in series with the potentiometer wire ............ 01

ady MAdacd 7.5} e .

(#) When a student began to perform the experiment as mentioned in (g) above, he found that the
lowest pair of values that he could obtain for /| and I, were closer to 100 cm. As a result he was

unable to obtain a good set of measurements to plot a graph. How would you overcome this problem
experimentally?

Replace the 2 V accumulator with another accumulator (battery) having a

larger e.m.f. OR Connect another accumulator (battery) in series with the
accumulator OR Connect another 2 V accumulator (battery) in_series with
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