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Part | 10 min

[1] Theroots of the characteristic equation for an RLC circuit depend on:

(@) Component (R, L, C) valuesonly.

(b) Component valuesand initial conditions.

(c) Sameas (b) plus value of input voltage (or input current) applied to the circuit.
(d) None of the above are completely correct.

[2] If asquarewave input voltage waveform (shown below right) is applied to an ideal op-amp integrating
circuit, before saturation occurs, what will be shape of the waveform at the output of the amplifier ckt?
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(e) None of these.
[3] What are the properties of the roots of the characteristic equation for an overdamped RLC ckt?

(@) Complex with negative real part

(b) Negative or positive, but real

(c) Negative and real

(d) Complex with negative or positive real part
(e) Noneof these.

[4] What are the valuesof v, Vv,, and vz at t =¥ inthefollowing circuit?

@ v,=0v,=0,v;=IR;
(b) v;=0,v,=IR;,v; =0
(© v;=IR;,v,=0,v; =IR;
(d) v;=IR;,v, =IR;,v;=0
(e) Noneof these.

R, V3




[5] Which of the following waveforms can represent the natural response for an inductor current?

(1) RCE f(t) V- Y (1)
|K : \ | : : ?

@ (b) (© (d) (e)

[6] Which statement isfalse?
In RLC circuitsin steady stete...

(@) ... thecapacitor acts as an open circuit.

(b) ... theinductor acts as a short circuit.

(c) ... thecurrent through the inductor is always zero.

(d) ... thevoltage across the capacitor is always constant.
(e) All aretrue.

[7] The switch has been closed for along time, then it isopened at t = 0.
Which conditions are true at the instant t=0" ?

(& v=0,i=0
(b) v=0,i=I

L
() v=IRi=0 | t=0 v R

(d) v=IR,i=I

(e) Nonearetrue. Fﬂ B

[8] A 10 nt capacitor, initially charged to a constant voltage, is allowed to discharge through a 50 kW resistor.
For al practical purposes, how long does it take for the capacitor voltage to drop to anegligible fraction of
itsoriginal value?

(@) 25s
(b) 1.25s
(c) 10s
(d) 05s
(e) Noneof these.



Part Il 40 min

[9] The natural response of thiscircuit is of the form:

@
(b)
(©
(d)
(e

v(t) =Ae ' +Be"

v(t) =Ae ' +Be®

v(t) =€ ' (A cost +Bsint)
v(t)=Ae ' +Bte’!

None of these.
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[ 10] The switch has been open for along time and isclosed at t = 0. What is the expression for i, (t) for t > 0?

@ 6-6e°mA t=0
(b) 8- 6e2'mA
© 6- 4% 'mA
_ 942 10% V.V V
(d) 6- 2e mA 2 kW o oW i
2 KW 0.1H -

(e) None of these. 12V




[11] Assuming thecircuit contains zero energy att =0, find v, at t = 6s.

@
(b)
(9
(d)
(e

v

17mv
123mv
250mvV
560mV
None of these.
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[12] Findi(t) fort> 0.

(@
(b)
(©)
(d)
(€)

50e” 1250 mA
None of these.




[13] Find v(t) fort > 0. (Assume the circuit contains no stored energy prior to the switch opening.)

(@ -9+9%'-9te’'V
(b) -12+6e ' +6e %V
() -3+6et-6eV
(d) 6e'-6e 3V

(e) Noneof these.
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[14] Which characteristic equation represents a critically damped parallel RLC ckt?

(@ s?+4s+3=0
(b) s?+s+0.25=0
() s?2+2s+2=0
(d) s®+s-2=0
(e) Noneof these.



[ 15] The switch shown has been closed for along time. It isopened at t = 0.
Find v(0), v(0") and v(¥).

(@ v(0)=0,v(0") =100V, v(¥)=0

(b) v(0)=0,v(0" =0, v(¥)=0

() v(0)=0,v(0") =¥, v(¥)=0

(d) v(0)=0,v(0") =100V, v(¥) = 100V
(e) Noneof these.

10kw

) L

AAAY,

10kwW

1H



[ 16] The capacitor isinitially charged to 20V before the switch is closed. How long doesit take for the current i
to reach its maximum value?

@ 0 2
(b) 4967ns *i

(c) 99.44ns +
(d) 198.7ns
(e) None of these. 1nE 1mH
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