
 
 

                          

Third Semester B.E. Degree Examination, July/August 2021 
Network Analysis      

 
Time: 3 hrs.                                                                                                    Max. Marks: 100 
 

Note: Answer any FIVE full questions. 
 

 1 a. 
 
 
 
 

b. 
 
 
 
 
 

c. 
 

Using source transformation techniques, find ‘’ for the circuit in Fig.Q1(a). 

 
                                                             Fig.Q1(a)   (07 Marks) 
Obtain equivalent resistance Rab for the circuit in Fig.Q1(b) and hence find ‘i’.  

 
                                                             Fig.Q1(b) (07 Marks) 
Explain ideal and practical current sources. (06 Marks) 
 

2 a. 
 
 
 
 
 

b. 
 
 
 
 
 

c. 
 

Determine the current I0 in the circuit of Fig.Q2(a) using Mesh analysis. 

 
                                                                 Fig.Q2(a)   (08 Marks) 
Use nodal analysis to find 0 in the network of Fig.Q2(b).  

 
                                                                Fig.Q2(b)  (08 Marks) 
Explain the concept of super node with an illustration.  (04 Marks) 

3 a. 
b. 
 
 
 
 
 
 

c. 

State and prove Reciprocity theorem.     (06 Marks) 
Use superposition theorem to find  i0  in the circuit shown in Fig.Q3(b).  

 
                                                                Fig.Q3(b) (06 Marks) 
Find Thevenin’s equivalent circuit across the terminals a – b for the circuit shown in 
Fig.Q3(c). (08 Marks) 

 
Fig.Q3(c) 

 

1 of 3 

Im
po

rta
nt

 N
ot

e 
: 1

.  
O

n 
co

m
pl

et
in

g 
yo

ur
 a

ns
w

er
s, 

co
m

pu
lso

ril
y 

dr
aw

 d
ia

go
na

l c
ro

ss
 li

ne
s o

n 
th

e 
re

m
ai

ni
ng

 b
la

nk
 p

ag
es

. 
   

   
   

   
   

   
   

   
   

 2
. A

ny
 re

ve
al

in
g 

of
 id

en
tif

ic
at

io
n,

 a
pp

ea
l t

o 
ev

al
ua

to
r a

nd
 /o

r e
qu

at
io

ns
 w

rit
te

n 
eg

, 4
2+

8 
= 

50
, w

ill
 b

e 
tre

at
ed

 a
s m

al
pr

ac
tic

e.
 

USN           17EC35  

                   

VT
U-07

-09
-20

21
 08

:44
:27

am

07
-09

-20
21

 09
:07

:28
am

SF
 - S

F -
 SF

 - S
F -

 SF
 - S

F -
 SF

 - S
F -

 SF

SF
 - S

F -
 SF

 - S
F -

 SF
 - S

F -
 SF

 - S
F -

 SF



 
17EC35 

 
4 a. 

 
 
 

b. 
 
 
 
 
 

c. 
 

State and prove maximum power transfer theorem for the case of AC source, hence show 

that    
L

2
TH

max R8
|V|

    (08 Marks) 

Find the current through 16  resistor using Norton’s theorem in Fig.Q4(b). 

 
                                                                  Fig.Q4(b) (08 Marks) 
Find the current through (10 – 3j) using Millman’s theorem in Fig.Q4(c).  (04 Marks) 

 
Fig.Q4(c) 

 
5 a. 

 
 
 
 
 
 
 
 
 

b. 
 
 
 
 
 
 
 

c. 
 

The switch ‘K’ is changed from position 1 to position 2 at t = 0. Steady state condition 

having been reached at position 1. Find the values of  i, 
dt
di  and 2

2

dt
id  at  t = 0+.                      

[Refer Fig.Q5(a)]    (06 Marks) 

 
Fig.Q5(a) 

In the network shown in Fig.Q5(b), V1(t) = e–t for t  0 and is zero for all t < 0. If the 

capacitor is initially uncharged. Determine the value of 2
2

2

dt
vd  and 3

2
3

dt
vd   at  t = 0+. 

 
                                                                   Fig.Q5(b)  (08 Marks) 
Explain initial and final conditions in case of a capacitor. (06 Marks) 
 

6 a. 
 
 
 
 
 
 
 
 
 
 
 
 

For the circuit shown in Fig.Q6(a),  
(i)   Find the differential equation for iL(t) 
(ii)  Find Laplace transform of iL(t) 
(iii) Solve for iL(t) 

 
                                                                    Fig.Q6(a) (08 Marks) 
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b. 
 
 
 
 
 
 
 

c. 

 
17EC35 

 
For the circuit shown in Fig.Q6(b), (i) Find the differential equation for iL(t),  (ii) Find 
Laplace transform of ic(t),   (iii) Solve for iL(t). (08 Marks) 

 
Fig.Q6(b) 

Obtain Laplace transform for a decaying exponential signal. (04 Marks) 
 

7 a. 
 

b. 
c. 
 

Prove that the resonant frequency is the geometric mean of the two half power frequencies 
i.e., Show that 210      (08 Marks) 
Obtain an expression for quality factor of an capacitor. (07 Marks) 
In a series circuit, R = 6 ,  0 = 4.1106 rad/sec, bandwidth = 105 rad/sec. Compute L, C 
half power frequencies and Q.  (05 Marks) 
 

8 a. 
b. 
 
 
 

c. 

Obtain an expression for the resonant frequency in a parallel resonant circuit.   (08 Marks) 
Show that a two branch parallel resonant circuit is resonant at all frequencies when    

       
C
LRR CL   (07 Marks) 

Find the value of RL for which the circuit is at resonance, as shown in Fig.Q8(c). (05 Marks) 

 
Fig.Q8(c) 

 
9 a. 

b. 
 
 
 
 
 
 

c. 
 

Obtain an expression for h-parameters in terms of Z-parameters.    (08 Marks) 
Find Z and Y parameters for the network shown in Fig.Q9(b).  (08 Marks) 

 
Fig.Q9(b) 

Explain ABCD parameters. (04 Marks) 
 

10 a. 
b. 
 
 
 
 
 

c. 

Obtain an expression for Y-parameters in terms of ABCD parameters.  (08 Marks) 
Find ABCD parameters for the network shown in Fig.Q10(b). 

 
                                                                   Fig.Q10(b)  (08 Marks) 
State reciprocity condition for  
(i)   Z – parameters 
(ii)  Y – parameters 
(iii) h – parameters 
(iv) ABCD – parameters     (04 Marks) 
 

* * * * * 
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