
':t,'-,;:J

i:t.j
i:*/i3

Code No: 153BH
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B. Tech II Year I Semester Examinations, Decemb er - 2llg
NETWORK ANALYSIS AND TRANSMISSION LINES
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in part A. part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b as sub questions.

Note: Provide a Smith chart.
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(25 Marks)

1.a) what is graph of a network? Mention different types of graphs.
b) what is time constant? Explain with respect to series RL circuit.
c) Express ABCD for series network shor,vn in figure 1.

Evaluate the condition on inou"t#gr:t"u.',o achieve minimum attenuation on a
transmission Iine. l2l
How do you realize lumped elements using short circuit transmission lines? iZlDi$elpqtiate betry.e.gn plqnar and n91 p-lp.r.rar graph. . . t3l
A +.9-q!9-s-resonant.e.,ircuit:has a ban{wl$-!h of 100;Hg andrcontain_s, a-20mH induciance ;
and:ai2 pF capacitance, Eetermine.fijQ.'".. . i I ;""-"i i.. .: r" t: t:i .i , "i.
Design a n type attenuator with attenuation : 20dB and characteristic resistance :6000. 

t3l
what is Group velocity? How is it different from phase velocity? isr
Enumerate the differences when smith chart is used as z chartind y chart. i:l

t_ 
,2

h)

i)
i)

:'.:t;,,-,,. 
I *)

2.a)

_.:,,',1'1_..' :r,:'-IJ '_...,'
ilii:1:1:..:i

',. ::'... . : e'.. i.. ..j
,: 1.

:i

d)

,':- 'ri

ii

b)
Figure:2

Derive the equation for Equivalent inductance when two inductors are coupled in series
opposing and mutual inductance exists between them. [6+4]
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Define incidence matrix. For the graph shown in figure 2, find the complete incidence
matrix.
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Obtain an expression for coefficient of coupling.
Discuss dot convention used in magneticalty coupled circuits.

4.a)

b)

,5.a)
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[5+s]

capacitive
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!t-e-r!ve'the expresgio-n ,foi .bandwidth. of' series resonating circuit andiits:rele-fi.on with O. i r r

An i_nductance of 0.5fl1 a resistance bfi5CI and a capiEiiance of gppai.e in,series acriils a- ,,.,

220Y ac supply. Calculate the frequency at which ihe current flowing through the 
"i;&ij

Figure:3
A coil has an inductance of 1.3 mH and resonaies at 600 KHz and its q:30. If the
bandwidth required is 50 kl{z what resistor should be connected across thJcoil? 1S+S1

OR

becomes maximum- Also, find bandwidth, half power frequencies-and viltage across
capacitance at resonance.' 

[5+5]
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to obtain an equivalent T network for the
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7.a) Apply the T-n transformation
networle given in the figure 5.
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ipBedanpe, Bandwidth, e-factor and Cur.rent at resonance?

In a parallel Resonant-circuit shown in figure 3, find the Resonant frequency, Dynamic
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b) Find the ABCD parameters for the following circuit shown in figure 6.
}il 
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8.a)

b)

Derive the transmission line equations in terms of sending and receiving end voltages and
currents.
The charaeteristic impedance of .a 805 m long transmission line is 94 l-23.20 o, the
attenuation constant is 74.5 x 10{NR/m- and the phase shift constant i, wfr&aam at

I"$?. crr.urate,thb line;parame,6 n; 
_r-, 

o ?il ft*'.;; iliihi pi# ,"m.i,,',or :theline.'. i.:i,, i.;i1 ,-ii'-', i-jIr Isil]i^,,.:1 OR s "..

Explain in detail the distortions present on the transmission line. Derive the condition for
distortionless line.
The characteristic impedance of a low loss transmission line is 90Cl and it is terminated
by another impedanci of (130-j9s0) o . The wavelength of the line is 2.6m. Determine,:|l;<'luu** (ii).Yirrr"r,jm and qaxirwm irn"lil:,:: 

- i i._ ,: 1 .. Irrrl ; j
write properties bf il4, M2,Mgrine and mention appiic;rion, or.u.rrliin.]i, i. :: i- '''
A slotted line measurement yields the following parameter values. (i) Voltage minima at9'2cm and l2.4cm measured away from theload with the line terminutia in a short.(ii) VSWR:S.I with line terminated in the unknown load, a voltage minima is located
11'6cm measured away from the load. Using smith chart calculate normalized load
impedance.
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location of stub to achieve impedance matching.
The 0-1). length line has characteristic impedince of 50e and is terminated with a load
impedance of zL:5+i25o (i) locate zL:0.1+j0.5 on the smith chart. (ii) what is
impedance at l=0.11..(use smith chart) 
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