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l.

(a)A series circuit consists of a capacilor C: resistor R and a battery of e.m.f
C. The capacitor is initially uncharged. Show that alier a time / the
capacitor carrics a charge p is given by,

?' Q" Il - "*,(-'/*tlrl
where eo is the final charge ofthe oapacitor.

(b)A 20 pF capacitor is connected in series with a I Me rcsistor and a 100 V
battery. Calculate,

i. the initial charging rare;

ii. the charging rate when the capacilor is charge<l to one_fburth
ofthe lilal charge and

iii. the tirne sonstant ofthe circuir
Illustrate the variation of charge veisus charging time Ibr various tirrre
c0nstants.

2.!
(a) Derive an,expression for the altemad^g cuuent in an LCr( series circuit.

Hence, explain resonance in the circuit and obtaifl an expression for
resonance frequency in terms ofL and C.
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(b) A series LCR circuit has I: 200 mH, C: 1.25 pF and R: 400 O.

circuit is coltnected to an AC source with r.m.s voltase 250 V

frequency 500 Hz. Calculate,

i. thc leactance ofinductor:

ii. the rcaclance ofcapacitor:

iii. the total impedanQe and

iv. the r.m.s cunent through the circuit

Suppose ifthe 1'requency ofthe AC source can be varied, then find,

v. the resonance lrequency;

vi. the impedance ofthe circuit at resonance and

vii. the r.m.s potential diffcrence across each circuit component

at resonance-


