NETWORKS TEST 3

Number of Questions: 25

Directions for questions 1 to 25: Select the correct alterna-
tive from the given choices.

1. The response of a network is i(z) = 2t.e™ A for t > 0,
the value of ‘t” at which the i(t) will become maximum,
is
(A) 0.2 sec (B) 0.4 sec
(C) 0.25sec (D) 0.8 sec

2. In the network shown below, it is given that V = 2.5V

C

and = —8V/s at a time ‘¢’, where ¢ is the time

constant after the switch S’ is closed. What is the value
of <C’?

S 30
—e +
5v 20 ==C V,
(A) 3.25mF (B) 1.25mF
(C) 1uF (D) 0.052F
3.
300

20Q

If the time constant of circuit is 1.5 msec. Then the
value of L is

(A) 18 mH (B) 25.5mH

(C) 53mH (D) 30 mH

4. In an A4.C series RLC circuit, the voltage across R and
L is 20V, voltage across L and C is 9V and voltage

V
across RLC is 15V, Then the ratio of —= is

VC
[Assume V, >V ].
(A) 0.64 (B) 2.52
(C) 3.43 (D) 2.28
5. A network has a transfer function
B 35+2
9= 05543

If the current i(f) is a unity step function, the steady —
state value of V(¢) is given by
(A) 0 B) 1.5
(C) 273 (D)

6. Consider the circuit shown in figure
If 4,, A, and A4, are ideal ammeters. It 4, and 4, reads
8A and 3A respectively, then 4, should read

10.

11.

Time: 60 min.

(A) 5A (B) 11A

(C) 8.66A (D) None

Consider the circuit shown in below

If the roots of the response is complex conjugate then
the value of C'is

T

(A) 025F (B) 15mF

(C) 30 mF (D) 32mF

The coil of a certain relay is operated by 15V battery.
If the coil has a resistance of 200 Q and an inductance
of 25 mH and the current needed to pull in is 40 mA,
calculate the relay delay time.

(A) 0.11 ms (B) 0.15ms

(C) 1.25ms (D) 0.5ms

Consider the circuit shown in below.

2Q 40.5H C

V.0
Itisa

(A) BSF (B) APF
(C) BPF (D) HPF

In the circuit shown in the figure given below, the
switch is opened at t = 0, after having been closed for a
long time. What is the current through 25Q resistor?

10Q 250

(A) 8.e"A (B) 6.6 A

(C) 8. Amp (D) 4. A

The circuit given below is in steady state for a long time
with switch S open, The switch is closed at = 0. The
current through switch will be



12.

13.

14.

15.

(A) 2/3A B) 13A
© o (D) -1/4A
Consider the circuit shown in figure
1H
bio
+
10A D 40 Vo——1F 60
t=0
di, (07)  av,(0")
Determine the values of and
dt dt

(A) —10 A/sec and 0
(B) 10 A/sec and —60 V/sec
(C) 12.5 A/sec and 45 V/sec
(D) 0and—-60 V/sec

Consider the circuit shown in below.

N
VC+J_ +F
5u(-t) 2Q - 0.5H
10V
di(0*) v (0%)
The values of and would be
dt dt

(A) 0and-10/3 V/sec

(B) 3.2 A/sec and 4 V/sec

(C) —2.5 A/sec and —5/3 V/sec
(D) 0and2.5V/sec

Consider the circuit shown below

150

16V

e

Find the energy stored in the inductor at # = O".

(A) 1.25m] (B) 45m]
(C) 3.127J (D) 15617
Consider the circuit shown in below
t=t
1H ° 30
+
V() 20 320

16.

19.

20.
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If V(f) = 4 sin2¢ volts, the circuit is in transient free
condition, then the value of 7 is

(B) 2.25sec

(D) 3.25 msec

(A) 13.28 sec
(C) 0.2318 sec

Find the value of V at £ = 2ms.
(A) 1.06V (B) 0.75V
(©) 35V (D) 125V

. For the circuit shown in figure below, the switch has

been in position 1 for a long time. At 7 = 0, the switch
is moved to position 2. Then, the capacitor voltage
V(t) fort>0is

30V 20V

(A) (9+11.e*5) volts
(C) (20 +9.¢7"*) volts

(B) (20— 11.e%) volts
(D) (9+11e'*) volts

. Consider the circuit shown in below figure

Find the steady state values of voltage and current.
(A) 10V, 8.1A (B) 18V,-8.1A
(C) 8V,4.5A (D) 6V,9A
If i (1) = =5.e>* A, the voltage of the source of the
given circuit, V. (¢) is given by
10 2H

Vin(t)
(A) —16.e25V (B) 1425V
(C) 8.2V (D) —10.e2V
500
80u(tm D
=0.2H
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21.

Find V (¢) for all £?
(A) 1.6[1-e™u()mV (B) 80[1—e *".u(r) mV
(©) 25[1-e™u()V (D) 1.6[1-e"]u(t) mV
Consider the circuit shown in figure

t=0.5s

It) R C

If i(t) = 1. cos(2¢ + ¢)Amp and time constant of the
circuit is % sec.

At what value of ¢, the circuit gives transient free re-
sponse?
(A) 135°
(C) 77.70°

(B) 1.356rad
(D) Band C

Common Data for 22 and 23:
Consider the circuit shown in figure

t=0

22.

23.

Find the V(#).
(A) 5.6—1000t/1,36 V
(C) 3.2.e71006 Y

(B) 0.9.¢710007136 Vs
(D) 0.9.e7%% Volts

At =1 ms the power dissipated by the 2.5 £Q is .
(B) 1.78 mW
(D) 4.4 mW

(A) 1.52mW
(C) 2.3mW

Common Data for 24 and 25:

5A

. Find the i(f) for 0 <f<3.

(A) 2(1—e_‘*tj A (B) 2(1+e_4'jA

1kQ 1 uF s
©) 2¢ 4 A D) ¢ A
- 25kQ =2 uF 25. Calculate i(¢) for t >3
v (A) 1.11 -0.88.e*HA
. (B) 2-0.88.¢22" A
(C) L.11+0.88.e>%A
3uF (D) 1.11-0.88.c%'A
ANsSWER KEYs
1. A 2. D 3.B 4. D 5 C 6. B 7. D 8. A 9. C 10. C
11. A 12. D 13. A 14. D 15. C 16. A 17. B 18. B 19. B 20. A
21. D 22. B 23. C 24. A 25. C
HINTS AND EXPLANATIONS
1. For i(¢) to be maximum only when Given V.= 2.5 volts
di(t) d*i(t) dv
=0and <0 —C—-_8V
o e " 8V/sec
Given i(f) =2t.e™ A4 SV.-10=6x8V
di 25
- = —5t+ . —51) — =
r 2{e?™+1.(-5).e} =0 C= 28 F
1-5t=0 .
= 0.052 Farad Ch D
t=1/5 sec Choice (A) arads oice (D)
. . . o 3. R =5+2030=17Q
2. After closing the switch the given circuit becomes “r
3Q VYV, T=E:>L=1.SXI7mH
i L=255mH Choice (B)
v 20 c 4. From the given data
<« 9V —>
Ve=5 V. _ dV. y (]
dv, Vs(&)
2V, —10+3V.+6C =0

dt




V,-V.=9V
V,=15V
(157 =V + 9y

V,=12Vand V. =yVg +V}

(202 = (12 +V;

V,=16V
V,-V.=9V
V.=16 -9 =17 volts
v,
s—L£=228 Choice (D)
C
V(S)_35+2
. ZS)=
1(S) 0.55+3
1
1(8)= <
ns)= Z(S)J(S)
(35+2)
V(S)=———~
5(0.55+3)

steady state value nothing but final value

2
V= SljoS.V(S)=§V Choice (C)
. From the given circuit

I =1=8A
I,=1=3A

we know I =17 +(1, - IC)2

But 1,=0

=, ~1)orl.~]
1 =1 +I=11 Amp Choice (B)

. From the given data
Roots are complex conjugate, so it is a under damped

system
<1
S

C
0= R\/; for parallel RLC circuits

1 |L
— —<1
2R\NC

1 fl
—.|—x<1
4\2C
L<16
2C

C>L
32

C>31.25mF

Let C=32 mF Choice (D)

8.

10.

11.
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The current through the coil is given by
i(1) = (=) + {i(0) —i(=)}.e "

L 30x107
1= —="—"—"—=0.15ms
R 200
i(f)=75[1 —e”] mA
If i(td) = 40 mA, then ¢, = ?
40="75[1—-e"
e =0.466

td
—— = In(0.466)
T

t,= 0.7621t=0.11 msec

At low frequencies f— 0 Hz
L — short circuit
C — open circuit
I,=0 Amp
V. =0 volts at high frequencies
£
L — open circuit
C — short circuit
1,=0
V=0

Choice (A)

BPF

Initially at 7 = 0~ switch was closed
In steady state the inductor behaves like short circuit

i(0)

Choice (C)

10Q
30Q

i\0)=Ty

For t = 0:—

Sw1tch is opened at >0
for ¢ > 0 it becomes source free circuit
i()=1.e"A

=8 Amp

eq

Req
L=1H
Req=(10+30)Q=4OQ
T=1/40
i,()=8.e*t Amp
For t < 0:-
At t = 07; switch opened, the circuit is in steady state

Choice (C)
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L — short circuit
C — open circuit

14
i(0)= = =2A
V(0)=6V

6x2
VlF(Of) = T: 4V

4
I[;=2-73 =2/3 Amp

12. For t < 0:—

Choice (A)

In steady state the equivalent circuit becomes

1%"

i(0)=10A=i(0%
V.(0)=60V="V(0)
For t> 0:—

10A

Ve oo
-10 +T+lc +i, =0

. _car,

< dt

v, _p 9
d

13.

But V.=V,

v, av,
—10 +—54C.—<+i,=0
4 ar

att=0"
dav (0" V.(0*
C ‘( )=10_ ‘( )_lL(O+)
dt 4

=10-15-10
dv,. (0+ ) 15

dt 1

4

av,(0")
———=-60 V/sec

dt
Vx = VL + 61L
V=V

i, (0F

A0y =L— (t )6, (0
60— 6 x 10 L,

_6 X =

dt
di:OA/sec
dt
For t < 0:—
At t = 07; the circuit is in steady state
40 i,(0)
AMA
+
Ve ()
sa(1) S22 ¢
10V

V.(0) =2—10V : V(0%
i(0)= EXSZEA:iL (0+

for t> 0:—
Su(—f) = 0 = open circuit

The equivalent circuit becomes

)

V,=V.+10
Ldi, (07)
dt

di, (0)
i

atr=0"

V(0) = V(0% + 10V

=V.(0)+ 10

Choice (D)



V(09 =0V

’ ic = 7iL
o cdv,
le dt L
dv,(07) —iL

7 ——/><2

-
=73 V/sec

14. For T < 0:— Switch was closed,
The circuit becomes shown in below

. 100 . %69
15V 15V - s
‘T 150 Yi(0) WO

15
1(0)———25Amp

Choice (A)

i,(0)=2.5 Amp
W:luj =l><o.5><(2.5)2
2 2

=1.5625 Joules

15. fore <t :—
Switch opened
Fort>1 :—
For RL series circuits, transient free condition is
ot + ¢ =Tan" 0T
where ¢ =0
o = 2 rad/sec
L 1

RS

Choice (D)

1
2t =Tan" {5] = 0.4636

t = 0.2318 sec

16. Fort<0:-

SW1tch opened;
V(0)=0=V,0%)
For > 0:—
At = 0" switch closed
V.(0") =0V
As t — = circuit is in steady state
In S.S capacitor behaves like a open circuit.

Choice (C)

+

but5—V —V(2)=0
V.=5- V()
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6(c2) ~ 25 = 25[5 ~ /()]
31V() =150

V() = 4.83 volts

V(0)= V() + (1(07) ~ ¥(=)} e
V(t)=4.83[1—-e"}.u(r)

Ti—

T=RC

R = Rth:—

e 1

500

~I + L+L—O . =0
250 50

V=0
ad

O\k‘“"
NV o+

—=1,-0.17,
250
6V =2501-25V
31V =2501,
v 250
= +L=——=8.064
w7 31 @

7=28.064 x 1 m sec

7=238.064 m sec

V(t)=4.83[1 —e "**u(t) at t =2 m sec

V(2m) = 1.06 volts Choice (A)
17. For t < 0:—The switch connected to position 1.

atr=0"

~
NV I

t

7Q 1
+
30V 30V, (0)
1
cktisin S.S
V.(0)= T0 x30=9V="V,(0"

For t > 0:— Switch — position 2.
The circuit becomes of  — « (in steady state)

20V
V() =20V
V)=V () +{V(0) = V(x)}.e™
1
T=RC=5%— 7 - 125 sec
V() =20 +{9 — 20}.e /"> volts
V() =20—11.e*" volts Choice (B)
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18.

19.

20.

In steady state

C — open circuit

L — short circuit

The equivalent circuit is

V() =18V
K-FE + () =0
4 5

18 x 9 =-20 i()
i(») =-8.1 Amp
We know

dv,

dt

V. =1J' i (¢).dt
C

Choice (B)

i=C.

-5
V.= oy P P

v

1= ?C=2.e’2'5’Amp

Wl

v o1 <1 L%y g
in in dt C
V=1,V L

y =22 {(-3.e2%)
LS U

V,=6x25.e*" volts
V. o=-3.25%+2.e2%+ 152"
V., =14.e*% volts

For t <0:—
The independent current source deactivates (open cir-
cuit)

Choice (B)

i,(0)=0Amp=1i,(0%)

For t> 0:—

If t — o, the circuit is in steady state
L — short circuit

VX
.
250 V. 3500
soma(1) -
05V, Yil(o)
—80mA +——=+i, (=) =0

21.

22.

v :iL (°°)
50
80 x 103 =MXL+ZL (oo)

i (=) =79.96 mA
i,(t) = i(e) + [i(07) — i(x)].e"
i"(t) = i(=)[1 — e u(t)

Res:—

(1) Deactivate all the independent sources.
(i1) Connect one test source
(iii) Find the equivalent resistance

V+V -251-05V=0
V=251+501
Vi
~L=R,=75Q
=R
05 1
= —=——s¢ec
75 150
i,(1)=79.96[1 — e *"].u(f) mA
Y50
V(1) = 1.6[1 — e ""|.u(t) mV

T

Choice (A)

‘We know, the transient free conditions
ot + ¢ =Tan" (wt + n /2) [for cosinusoidal input]

y 1| =
2to+(l)= tan 2)(5 +E

t =1sec
b T Ee
4 2
3n
=

=1.356 rad or 77.70°. Choice (D)

For t < 0:— Switch closed at # = 07; circuit is in steady
state
C — open circuit



23.

24.

1kQ
+
7V 2.5kQ A
2.
V. _23 -5y
5
1uF
+o0—|
)
VC1 2 MF
v Ve,
3 uF
E><VC‘
3
Vo= >
—+3
3
2x5
Ve=——=09V
11
For > 0:—
S—> opened;

Source free RC circuit
V(=V.e"
T=R,C

C,, = [1 pf][2 pf]|3 pf]

2 _6
=(§uf||3uf) T uF
R=2.5%kQ
T=1.36 msec

V.()=0.9.¢" yolts

2
p=yi="c
R

V! (1)=5.7"20 yoles

Ve (ims)=5.e7""% =2.4 volts

5.767

= —mW =
P 25 23 mW

Choice (B)

Choice (C)

Consider three time intervals 1 < 0,0 <¢t<3and 7> 3

separately.

For 1 <0, switches S| and §, are open so that i = 0

i(0)=1i(0") = 0

For 0 <¢<3:S — closed

S, is still open

The equivalent circuit becomes
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10V

1ov T—

V.+10
5

S, is closed forever, i() =

V.—-10 v, V.+10
+—=+
5 5 5
3V.=0
V=0
z(oo) 2 Amp
i(1) = i(>) + {i(07) —i(=) }.e "

=0

R, =5+(5]5)=750
2 4

T= ﬁ_g S€C

for0 <t<3:—

-15
i(t) = 2{1—e4’};0<t<3

Choice (A)

25. Fort>3, S, and S, both are closed, thus the initial cur-

rent in case 2 is

i(3)=i(3)=2{l—-e®*} 4
=1.999 = 24

The equivalent circuit for £ > 3:—

20
2H 1 1ov - i(o0)

—-10 V V

5 5 2
2V,-10+25V,=0
45V,=10=7,=222V
i(@)=1.11 Amp
i(1) = i(eo) + {i(t) — (=)} & )
T=2+(55)=4.5

2 4

T =E:§ sec

i(H)=1.11+{2-1.11}.e"DA
i(f)=1.11 +0.88 ¢ 2253 A for 1> 3

=0

Choice (C)
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