Code : 031505

B.Tech. S5th Semester Exam., 2013

NETWORK THEORY

fime : 3 hours Fuli Marks - 70

Instructions -

¥ All guestions carry equal marks.

{) There are NINE queshons in tus paper.
(it} Attempt FIVE guesiisns i mil.

fiv} Question No. 1 is compulsory.

1. Choosea the corrsect option |any sevent -

i) When switch Sinthe gircuii shownin Fg. 1
is open, steady state is reached, When
switch Sis closed at £ =0, ffj for ¢>0 is

.‘W'-“»e-f
fiif 2-32°
faff 3—e

fzv} None of the above

3 ?l (=0

FaH] l
AN — AV —
10 20
sV = iH
Fig. 1
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/b The circuit shown inl Fig 2 is 'steady
state with switch S open. The hois
closed at 1t =8, The value of v 07 : U=}

will be respectively

%2 v, aovy

fif OV, 2V akubibar.comm
Gi) 2V, 2V
v OV, OV
N
Ve A F 4
A - ' ) r=it %l Q
. 10

Fig. 2

“ fc) The condition for symmeltry o ABCD
parameter (s
fy AD=BC
A _C

S

i) AD-BC=1

LA77 '



( 3)

(4 )7
akubihar.com .
[d) A two-port network is described by the {7) The drivirg point impeg Zlfi of ":
relations : network has the pcleZ2gro locations a
V=2V, +0.51, shown in Fig. 3. Il ZIO\ g then Zi9) is
L=2V,+I, i 3(s+3) 24 o &
What is the value of hys parameter of s?+492¢c+3 ¢ w
the network? +3 2 ;
) 1 mho | ity 22(32 )9 RS
» : » S taLsS+ 4 o -
i) 29 akubihar.com s ! T
\{!{) -2 mho ‘@/32+33+2 k : FdgH§ 4 <
(iv) 4 Q i) 2(s -3} Yy
(¢) 1f.a ‘transmission line is terminated by \\\ L Jsi-2s-3 b 47 N (3l
" its characteristic impedance, the reflection
coefficient is oemmger i T a2y
i) zero S]_: : -
(i) plus one Y ) g e G- axi
(iff) minus one 5‘“?, Iy— 5 =3 ;_ ..... : -4
(iv) infinity - |
S5 : [ S 3
(7 The network function Coid) K L 3 Fig 3
Pl = —(5+2) e o3) s
1S =
(S+1)(S+3) (h) The number of links for & graph having n
. Tepresents nodes and b branches is ., . o,
M RC impedance \(i)/f-n-i-l CoMR
) 1Y
rl) anm‘mpedmce (ii) n-b+l . \3"6”’ I
(i) an  RC impedance apg an
RL admittance (i) b+n-1
fiv) an RC admittance and an RL fiv)] b+n
impedance
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()  For the reduced incidence matrix A, which s
the set of branches forming a tree?
inen
3 4 5 6
1 -1 -1 -1 00
A= I 0 0 -1 1
0 0 1 0 10
o 2
Jr1,2, 3 Dy 4
(i) 2, 4, 6
(iii) 2, 3, 5 .
(iv) 1, 4, 6
() For the network shown in Fig. 4, Zg)=30
and Z({=) =2 Q. The value of R and R, will
be, respectively
2910
(i) 10,20 . R
akubihar.com
(i) 39,20
(iv) 2Q,3Q
R, 1Q
—_> 1 F R =I1F
z(s) T ’ i
Fig. 4
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2. Find v (f) for the circuit shown in Fig 5' i the
switch is moved from position q to position b at

t=0.
© 240 a
VW — —o :
H +J_ t=0 ’T
zaé Ve == 1/50 F ]’b ('3211&

Fig. 5
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3. (a) Define (i) network function, (i) pole§ and
(iii) zeros. '

(b} Determine voltage  transfer fungction,
%
Gy, (8) = —2-@ for the circuit shown in Fig. 6.
Vi (s) h
Wi F
— 1
1H
o T +
1 H
v, LPONEE 1H oy,
- 00000 — -
1H
1
1=
1F
Fig. 6
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Finck» ItFpg;ﬁ'fﬁpfégs=for. the circuit shown in
Flg, 3% il
it \l?lfé,l:.}'“,‘.”"
IR

i

2
rsdy,

4. (a)

R .
PR
— ./'

v O Qo ~

] Fig. 7

(b) Tind V; and V, in the network shown in
I'lg. 8, if y-parameters are

3 S 1
=— 0, =— 0, = =—-— 0
Un( 5 Y22 =g Dt TYn =g

-

2A(

Fig. 8

. or the network shown in Fig. 9, write the tie-set
“ matrix and determine the loop currents and
branch currents.

Fig. 9
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6. If an m-derived high-pass: filter, has design
impedance of 600 Q and cut-off” frequency of
36 kHz and infinite attenuation ai 2'5 kHz,
design the filter.

7. Synthesize the f{oliowing impedafice ‘unction in
Foster I form and Cauer Il form':

4 n
s +10s° +9
Z(_g) = ___.é.______..

sY +4s
8. (a) For the circuit shown in Fig. 1{, find the
voltage v(t) for t > 0, if the circuit is in steady
state at t =0~ and the switch is moved from
position 1 to position 2 at t=0.
40 t=1;

——— Pt 1‘.’6@
] I
1/16 F,lz 6Q v

Fig. 10

(b) Find z-parameters in terms of h-p:.rameters.
2. (a) Define the following terms :
(il Tree
(i) Cut set
(iii) Fundafnental loop
(iv) Oriented grapl:

(b) Write the properties of positive real function.
* % %
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