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DETAILED EXPLANATIONS
Networks and Systems

1.

(c)

An element is said to be linear if its characteristic is a straight line passing through the origin.

An element is said to be active if it delivers a net amount of energy to the outside world.

An element is said to be bilateral if it offers the same impedance for different direction of current

flow.

(@)
V5 = Work done by the source to move a positive charge of 1 C from B to A.
= -[Work done by the source to move a positive charge of 1 C from A to B]

_Workdone _ 40

A

VWY
o
[®

= =-—V=-167V
Vs Charge 24
(b)
Using Superposition Theorem,
Considering 5 A source alone, we get,
I Iy
5AQ 109§§ 1OQ§§ 5Q§E — 5A<D 5Q§E 5Q§E
By current division rule,
5x5
! = =25A
h 10
Considering 100 V source alone, we get,
By applying KCL at V, we get, 4 -
v, v-10 VvV _ b IR
10 10 5 100 EE
4V-100=0 ? T 100v
or, V=2V
, VvV _ 25
Il = g = ? = 5 A
L =L+ =75A
(a)
At t <0 ; the circuit is in steady state.
40
AVAVAVAV $
+ o
203 ve(0)
> ?-
6V C:) o o
[L(O_) EE 2Q
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6
i (07) = 6 1A
v(07) =7, (07)x2Q=2V
Att=0"
4Q iy
‘V‘V‘V‘V i1
Lo, O
2Q22v . -
=20
sv (%) i)
(P 1A 250
2V
Here, i1=iL(O+)+1A=E=1A
So, i(0=0A
(b)
Considering each options, we get,
Vi Y5, 4 4
Z = — =t = = = 2 Q
oL, AY 12-10 2
I
From h-parameters, 27V, 3
1=
From transmission parameters,
Vi 1
B=-71 =-7;
Ll,., 10
I
From Y-parameters, Y, = ——- =100
Vily,=o
2
(c)
Fundamental period, @ N =38
_2n_2n_x
DTN 8 4
(a)
. _ Cos[n_f _E]
Given, f(t) = 11
Compare with cos (% - 9)
n _*
- T 4
= T =8 sec
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8. (a)
1 2542
= e
8(t) ov2n
0)2(52
—e 2
Gw) = €
10. (a)
Convolution of 2 same duration rectangular waveforms results in triangular waveform.
11. (a)
Transfer function is defined only for causal LTI systems.
12. (b)
For the LTI system to be stable.
+o0
2 Ilk]| < oo
N=—oc0

So for the sum to be finite,
lal > 1,
bl <1

13. (d)
When two rectangular pulses are convolved then limits where they exists are summation of limits
of individual signals.

14. (b)
First derivative in continuous time system is equivalent to first difference in discrete time systems.
15. (c)
For odd function
a, = 0 for all K
A T/2
b= £ F(t)sin kot dt
£) = 2 b, sinn oyt
fiy=2

16. (b)

2
- gt]
—u? (\l n
Also:

If x(t)L)X(jco)
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then x(at) Lﬁ X (ﬂ)
a a

2
SO, e_n . (\/E t) i} E e—nfzn/oc
T o

= =
Ee o
o

17.  (d)
X(jo) = [ x(t)-e " dt
X(jo) = | x(bdt
Area under the graph x(t),
A= [ x(t)t
, 1 1
= X(]o)=5><1+2><1+5><1=3
18. (c)
As per final value theorem (steady state)
y = limsy(s)
ss  s—0
o 10
()=~
10(4s+3
y(s) = G(s)X(s) = #
s(s” +2s+5)
y. = lim 10(4s+3) 30 _

As per initial value theorem

y(0) =

s>05(s2 +25+5) 5

lim sy(s)

5—>o0

. 10 4s+3
lims-— ————=

s 5 g2 +25+5
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20. (a)
f(t) = cos (ot + o)
= cos Wt cos o — sinmt sin o
! r scosot  ®sino
t = = —
O =E6s)= 2 - 772, o2
$COSOL— ®SsIin o
B %+
21. (b)

From given figure, impulse response can be written as:

h(n) = (-1)" u(n)

11
[1-(1)zt] 1427

= H(z) =

Poleisatz = -1

22. (a)
Gi X(7) = Z(8Z2-7)
e @)= Z-1)@z-3)
Final value theorem:
lim x[n] = hm(z — 1) M
n—>eo z—1 (z=1)(4z-73)
18-7) 1
T (4-3)
23. (c)
oo +Hoo z
u(n) — X,(2) = S umz" =Y z"= =
Nn=—oo n=0
+oo -1
ul-n 1] - Xyz) = D, ul-n=1z" = 3,z
n=-—oo n=-—co
= 1—22", lz| <1
0
z
= , |zl <15 ROC
z—1
24. (c)
1 2
f(x) = cos?x = $

= 0.5+ 0.5 cos2x

T ROC (lz] >1)

nzizn
1
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25.

27.

28.

29.

30.

(a)

From final value theorem

lim f(¢t) = lim-sF(s)

f—>00 s—0

. (552 +23s+6)
th —_—

=0 { 5(s? +25+2)
_ 6.
2
(b)
T=RC
d L
an T= 7
R
Thus, the circuit represents an RL circuit.
(b)
Thevenin’s equivalent resistance can be calculated as,
2Q R
WW MW—o A
=
220
MMW—o B
1Q

R =2Qll2Q+R+1Q
4Q=1Q +R+1Q
R=4Q -2Q=2Q

(d)

From superposition theorem,

P [(R)=(/R)]

I
| —
—
ﬁ
(@)
N—
I+
—
=
SN—
|
N
I
—~~
>
+
N
N
N

=36 Wor4 W
(d)
After closing of the switch,
100 mF 100 mF
1l [}
= s s S — < <
::89 ::89 S4Q ::49 — ::49 ::ZQ
The time constant, T=R,C = (4 +2)Q x 100 mF
= 600 ms
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31. (d)
For y-parameter,
L =y Vi + iV,
L =ynVi+ynV;
" Output port is short circuited

. V,=0
and V,=1V
’ Yn =1
33. (b)
The circuit can be redrawn as
I
10v<:) v 2200

Two 10 V source are in parallel, hence the KVL is satisfied and the current I is given by

AL LI BN
R 20 2
34. (b)
If two, 2-port networks are cascaded, the overall T-parameter is given by the multiplication of the
individual network parameters,

[Tlhew = [T14%[T]y
SR
35. (b)

After closing the switch, the circuit can be redrawn as
Ao J_ J_
8 uF

BMFI I
2.

24 UF 4 pF
po LT

(8+8)UF| (24+24)uF

@)
Il

eq
16x48  16x48
16+48 64

=12 uF

36. (b)
For parallel connection, aiding the equivalent inductance, we get,

2
_ LiL,-M* _4x8-4 _ 28 .

4 [ +L,-2M 4+8-4 8
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37. (b)
oo 9L
tan 0 = R
0 = 60°
1 -3
tan 60° = \/_=—0)X60X 0
20
® = M><103 L krad/sec
60 J3
38. (d)
Simple RC integrator circuit is
R
Vl C— V2
[ ]
Vo 1/G _ 1
V1 R+ i 1+ RCs
Cs

It is clear from the above expression that voltage transfer function of a simple RC integrator has a

finite pole and a zero at infinity.

39. (b)
Driving point admittance function
1/RLs 1/RLs 1
= =t = +C
y(S) l+l+cs LS+R+CS [s+R S
R Ls RLs
40. (b)
Given, f(t) = e3tu(t) - e3tu(t -3)
= e—3tu(t) _ 6—96—3(t - 3) u(t _ 3)
_ 1 el
" s5+3 s+3
1 e
X(s) = (s+3) (1-e) ROC : real part of s > -3
41. (o)
1 = L +s+1
Z(s) 1+s
1 (s+1)%+1
Z(s) s+1
7 s+1
- (€)= $2 +25+2
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43. (d)
For time constant calculation, the circuit can be redrawn as
8 kQ 8 kQ
o—‘\NWT i O—MN\,T i
4 uF 4 uF
S8k = I = 8kQ
2 uF 2 UF 4 UF
o T T o T
where, Req =8 kQ
and C, q= 2 uF
. T=Requq=16 ms
44. (a)
In a reciprocal two port network,
AD -BC=1
45. (0
vV, =101, + 5I,
V, =51, +15I,
Now, V, = AV, - BI,
I, = CV, - DI,
I,=0
n _ 4 10
L~ Cc
=0
Vs D
A/C_A_10_2
D/C "D 15 3
46. (b)
8Q
AAAA
_VWv
+
40V = (i 100 V
+AVAVAVAV _ +AVAVAVAV _
0Q 20
40 + 81 + 30l + 21 = 100
401 = 60
I=15A

Voltage drop across 30 Q =30 x1.5=45V
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47. (o)
The average power is the power dissipated in the resistive part only,
D P LN
P, = ?R = ?X5 =625W
48. (c)
In the circuit shown the resistance R, is fixed, for maximum power transfer to load,
Ry=2Q
49. (a)
Sdi _4di | 10di _4di 5di 6di 5di _ 26di
dt at At dt dt At dt 4t
V/(di/dt) =26 H
50. (d)
For oscillatory response;
<1
R |C
for RLC circuit, = .=
or RLC circuit S > \/;

. R /C
ie L <1
R < 2,/£
C

Q000
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