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1) Acell of emf € has internal resistance r.

(a) Using a voltmeter, ammeter, variable resistor and wires set up an experiment to
measure r. Draw a circuit diagram. (10)
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(b) If current / flows in the circuit, and V is the potential across the cell show that
€ =V + Ir. Rewrite thisas V = —r[ + €, which looks like the equation of a straight
line with slope r and intercept E. (10)
(c) In an experiment the data fit the equation V = —1.11] + 1.6. What is the value of r?

(10)
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(2) The output and input from a circuit are measured as a function of time.
A graph of Vo (V) vs t (s) is shown below:

V out (V) vs time (s)

0.09
-15
The input V;,, (V) vs t(s) is shown below:
Vin (V) vs time (s)
1.5
0.09
-1.5
(a) Design a circuit which has an output V,,,; given V;,, as shown. (15)
(b) Calculate the component values. (15)
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(3) Draw a circuit for a RC-bandpass filter. (10)
(a) Calculate R and C-values when the low-frequency cut-off value

is 3000 Hz. (10)
(b) Calculate the R and C values when the high frequency cut-off value

is 10,000 Hz. (10)
(c) Draw a graph of In vy /v; vs In(f). (10)

END OF QUESTION PAPER
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