
(Remaining instructions on the last page)   ¼’ks”k funsZ’k vfUre i”̀B ij½ 

Roll No. .................................... 

 

O. M. R. Serial No. 

 

M. Sc. (Electronics) (Second Semester)  

EXAMINATION, July, 2022 

NETWORK ANALYSIS & SENTHESIS 

 

 

 

 

Time : 1:30 Hours ] [ Maximum Marks : 100 

Instructions to the Examinee :  ijh{kkfFkZ;ksa ds fy, funsZ’k % 

1. Do not open the booklet unless you are 

asked to do so. 

 1. iz’u&iqfLrdk dks rc rd u [kksysa tc rd vkils dgk 

u tk,A 

2. The booklet contains 60 questions. 

Examinee is required to answer any 50 

questions in the OMR Answer-Sheet 

provided and not in the question booklet. If 

more than 50 questions are attempted by 

student, then the first attempted 50 

questions will be considered for evaluation. 

All questions carry equal marks. 

 2. iz’u&iqfLrdk esa 60 iz’u gSaA ijh{kkFkhZ dks fdUgha  

50 iz’uksa dks dsoy nh xbZ OMR vkUlj&’khV ij gh 

gy djuk gS  iz’u&iqfLrdk ij ughaA ;fn Nk= }kjk 

50 ls vf/kd iz’uksa dks gy fd;k tkrk gS rks izkjfEHkd 

gy fd;s gq, 50 mŸkjksa dks gh ewY;kadu gsrq lfEefyr 

fd;k tk,xkA lHkh iz’uksa ds vad leku gSaA 

3. Examine the Booklet and the OMR Answer-

Sheet very carefully before you proceed. 

Faulty question booklet due to missing or 

duplicate pages/questions or having any 

other discrepancy should be got 

immediately replaced. 

 3. iz’uksa ds mŸkj vafdr djus ls iwoZ iz’u&iqfLrdk rFkk 

OMR vkUlj&’khV dks lko/kkuhiwoZd ns[k ysaA nks”kiw.kZ 

iz’u&iqfLrdk ftlesa dqN Hkkx Nius ls NwV x, gksa ;k 

iz’u ,d ls vf/kd ckj Ni x, gksa ;k mlesa fdlh 

vU; izdkj dh deh gks  rks mls rqjUr cny ysaA 
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1. Application of Norton’s theorem to a 

circuit yields : 

(A) equivalent current source and 

impedance in series 

(B)  equivalent current source and 

impedance in parallel 

(C)  equivalent impedance 

(D)  equivalent current source 

2. The expression of current in R-L circuit  

is : 

(A) i = (V/R) (1 + exp ((R/L) t)) 

(B)  i = – (V/R) (1 – exp ((R/L) t)) 

(C)  i = – (V/R) (1 + exp ((R/L) t)) 

(D)  i = (V/R) (1 – exp ((R/L) t)) 

3. After how many time constants, the 

transient part reachers more than 99 

percent of its final value ? 

(A) 2 

(B)  3 

(C)  4 

(D)  5 

4. A series R-L circuit with R = 30   and  

L = 15 H has a constant voltage V = 60 V 

applied at t = 0 as shown in the figure. 

Determine the current (A) in the circuit at  

t = 0
+
. 

 

 

 

(A) 1 

(B)  2 

(C)  3 

(D)  0 

5. The expression of current obtained from 

the circuit in terms of differentiation from 

the circuit shown below : 

 

 

 

 

(A) di/dt + i = 4 

(B)  di/dt + 2i = 0 

(C)  di/dt + 2i = 4 

(D)  di/dt – 2i = 4 
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6. Two ports containing no sources in their 

branches are called : 

(A) active ports 

(B)  passive ports 

(C)  one port 

(D)  three port 

7. The rms value of wave in figure is : 

 

 

 

 

 

(A) about 95 V 

(B)  about 80 V 

(C)  about 50 V 

(D)  about 75 V 

8. An RLC series circuit is underdamped. To 

make it overdamped, the value of R : 

(A) has to be increased 

(B)  has to be decreased 

(C)  has to be increased to infinity 

(D)  has to be reduced to zero 

9. In a minimum function : 

(A) the degree of numerator and 

denominator are equal 

(B)  the degree of numerator and 

denominator are unequal 

(C)  the degree of numerator is one more 

than degree of denominator 

(D)  the degree of numerator is one less 

than degree of denominator 

10.  
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 and  i t  is a 

unit step, then  V t  in the steady state is 

given by : 

(A) 4/9 

(B)  4/3 

(C)  0 

(D)  1 

11. When a current source I is suddenly 

connected across a two terminal relaxed 

RC circuit at time t = 0, the voltage across 

the current source is shown in figure. The 

RC circuit is : 

 

 

 

 

 

 

(A) a series combination of R and C 

(B)  a parallel combination of R and C 

(C)  a series combination of R and 

parallel combination of R and C 

(D)  a pure capacitor 
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12. For a transmission line open circuit and 

short circuit impedances are 20   and  

5  . Then characteristic impedance is : 

(A) 100   

(B)  20   

(C)  50   

(D)  10   

13. An RLC series circuit has R = 8 ,  

XL = 8   and Xc = 8  . Its impedance is : 

(A) 8 + j 16   

(B)  8 + j 8   

(C)  8   

(D)  18   

14. In figure the total inductance of the circuit 

is  

 

 

(A) L1 + L2 

(B)  L1 + L2
 
+ M 

(C)  L1 + L2
 
+ 2M 

(D)  L1 + L2
 
– M 

15. Double integration of unit step function 

leads to : 

(A) an impulse 

(B)  a parabola 

(C)  a ramp 

(D)  a doublet 

16. A network has 10 nodes and 17 braches. 

The number of different node pairs is : 

(A) 7 

(B)  9 

(C)  10 

(D)  45 

17. The time constant of the network shown in 

figure is : 

 

 

 

(A) RC 

(B)  3 RC 

(C)  2/3 RC 

(D)  3/2 RC 

18. If absolute potential of A is – 8 V and that 

of B is – 16 V, VAB is equal to : 

(A) 24 V 

(B)  12 V 

(C)  8 V 

(D)  14 V 
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19. An RLC series circuit is excited by 200 V, 

100 Hz supply, The current is 20 A. If  

R = 10  , XL = 50  , XC is : 

(A) 10   

(B)  14.14   

(C)  7.07   

(D)  50   

20. For a given voltage four heating coils will 

give maximum heat when connected : 

(A) in parallel 

(B)  in series 

(C)  with two parallel pairs in series 

(D)  with one pair in parallel and the other 

two in series 

21. The function : 
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(A) is a reactance function 

(B)  is an RC function 

(C)  is an RL function 

(D)  may be reactance function or RC 

function 

22. The poles of an RC function : 

(A) are simple and lie or negative real 

axis 

(B)  are simple and lie on   axis 

(C)  must be complex conjugate 

(D)  may be anywhere on s plane 

23. Damping ratio = 

(A) actual resistance/critical resistance 

(B)  critical resistance/actual resistance 

(C)  critical resistance 

(D)  None of the above 

24. For an R-C impedance function, the 

residues at all poles are : 

(A) real 

(B)  imaginary 

(C)  real and positive 

(D)  positive 

25. A two-port network is reciprocal if and 

only if : 

(A) Z11 = Z22 

(B)  BC – AD = – 1 

(C)  Y12 = Y21  

(D)  h12 = h21 
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26. In terms of ABCD parameters, the image 

parameter Z11 is equal to :  

(A) AC/BD 

(B)  BD/AC 

(C)  AB/CD 

(D)  AD/BC 

27. While drawing vector diagram for a series 

circuit, the reference vector is : 

(A) voltage 

(B)  current 

(C)  power 

(D)  phase angle 

28. The voltage transfer functions to two port 

circuits connected in cascade can be easily 

found from :  

(A) product of individual ABCD 

matrices 

(B)  product of voltage transfer functions 

of two networks 

(C)  sum of z matrices 

(D)  sum of h matrices 

29. If a function Z(s) has a pole at infinity,  

then :  

(A) the degrees of numerator and 

denominator are equal  

(B)  the degree of numerator is one higher 

than that of denominator  

(C)  the degree of denominator is one 

higher than that of numerator 

(D)  the difference between the degrees of 

numerator and denominator is 0 or 1 

30. For the wave shown in figure, the average 

value is : 

 

 

 

(A) 0.5 Vm 

(B)  
2

V
3

m   

(C)  0.85 Vm 

(D)  0.75 Vm 

31. A circuit is said to be lumped when 

physical dimensions of all the components 

are : 

(A) greater compared with wavelength of 

electromagnetic signal 

(B)  small compared with wavelength 

electromagnetic signal 

(C)  negligible compared with wavelength 

of electromagnetic signal 

(D)  equal compared with wavelength of 

electromagnetic signal 

32. Assertion (A) : Q factor of a series 

resonant circuit is 
1 L

R C
. 

Reasons (R) : High Q means better 

selectivity. 

(A) Both (A) and (R) are true and R is 

the correct explanation of A 

(B)  Both (A) and (R) are true but R is not 

the correct explanation of A 

(C)  (A) is true but R is false 

(D)  (A) is false but R is true 
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33. Which of the following theorems is a 

manifestation of law of conservation of 

energy ? 

(A) Tellegen’s theorem 

(B)  Reciprocity theorem 

(C)  Thevenin’s theorem 

(D)  Norton’s theorem 

34. An ac circuit has to branches in parallel. 

The impedances of the two branches are 

equal. The p. f. of one branch is 0.8 lagging 

and 0.8 leading. The overall p. f. is : 

(A) zero 

(B)  0.5 lagging 

(C)  1 

(D)  0.7 lagging 

35. Choose the correct option, where H(s) is 

transfer function, Z(s) is driving point 

impedance functions : 

(A)  
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(B)   
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(D)  All of the above 

36. For the circuit shown in the figure the 

initial conditions are zero. Its transfer 

function  

is :            
 

 
CV

H
Vi

s
s

s
   

 

 

 

 

  

(A) 
2 6 6

1

10 10s s 
  

(B)  
6

2 3 6

10

10 10s s 
  

(C)  
3

2 3 6

10

10 10s s 
  

(D)  
6

2 6 6

10

10 10s s 
  

37. A capacitor with initial charge 0q  at 

0t   acts as : 

(A) current source 

(B)  voltage source 

(C)  short-circuit 

(D)  open-circuit 

38. Form factor for a sine wave is : 

(A) 1.414 

(B)  0.707 

(C)  1.11 

(D)  0.637 
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39. Choose the correct option, if b (branch), n 

(nodes), l (links) : 

(A) 1b n l     

(B)  no. of twigs = n – 1 

(C)  b = n – l + 1 

(D)  b, a 

40. For the time domain response shown in 

figure the pole : 

 

 

 

(A) lies in left half plane 

(B)  lies in right half plane 

(C)  lies at origin 

(D)  may be complex or imaginary 

41. A system described by the following 

differential equation 

 
2

2
3 2

d y dy
y x t

dtdt
     

 is initially rest for input    2x t u t , 

the output  y t  is : 

(A)    21 2 t te e u t     

(B)     21 2 2t te e u t     

(C)     20.5 1.5t te e u t     

(D)     20.5 2 2t te e u t     

42. A parallel connection of circuits is at below 

resonance circuit behave as : 

(A) RC circuit 

(B)  RL 

(C)  RLC 

(D)  resistive only 

43. In a parallel connection of circuit the 

bandwidth in terms of R, L, C is : 

(A) B = 1/RC 

(B)  B = 1/RL 

(C)  B = 1/RLC 

(D)  B = RLC 

44. If two voltage are 1 100v    sin 30t    

and 2 cosv t  , then : 

(A) 1v  is leading 2v  by 30° 

(B)  2v  is leading 1v  by 30° 

(C)  2v  is leading 1v  by 60° 

(D)  1v  is leading 2v  by 60° 

45. Which one of the following functions is 

RC driving point impedance ? 

(A) 
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(B)  
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(C)  
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46. Which of the following is not an example 

of a linear element ? 

(A) Resistor 

(B)  Thermistor 

(C)  Inductor 

(D)  Capacitor 

47. A semiconductor diode is a/an ............... 

element. 

(A) Bilateral 

(B)  Unilateral 

(C)  Active 

(D)  Passive 

48. Inductance of an inductor is inversely 

proportional to its ............... 

(A) Number of turns 

(B)  Area of cross section 

(C)  Absolute permeability 

(D)  Length 

49. The current law represents a mathematical 

statement of fact that : 

(A) voltage cannot accumulate at node 

(B)  charge cannot accumulate at node 

(C)  charge at the node is infinite 

(D)  None of the mentioned 

50. Kirchhoff’s current law is applied  

at .............. . 

(A) loops 

(B)  nodes 

(C)  both loop and node 

(D)  None of the mentioned 

51. Determine the current in all resistors in the 

circuit shown below : 

 

 

 

(A) 2 A, 4 A, 11 A 

(B)  5 A, 4.8 A, 9.6 A 

(C)  9.3 A, 20.22 A, 11 A 

(D)  10.56 A, 24.65 A, 14.79 A 

52. In the circuit shown, find the current 

through 4  resistor using Superposition 

theorem : 

 

 

 

 

(A) 4 

(B)  5 

(C)  6 

(D)  7 
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53. Kirchhoff’s current law is applicable to 

only : 

(A) junction in a network 

(B)  closed loops in a network 

(C)  electric circuits 

(D)  electronic circuits 

54. Superposition theorem can be applied only 

to circuits having : 

(A) resistive elements 

(B)  passive elements 

(C)  non-linear elements 

(D)  linear bilateral elements 

55. An ideal voltage source should have : 

(A) large value of e.m.f 

(B)  small value of e.m.f 

(C)  zero source resistance 

(D)  infinite source resistance 

56. Any number of current source in parallel 

may be replaced by a single current source 

whose current is the algebraic sum of 

individual source currents and source 

resistance is the parallel combination of 

individual source resistances.” 

The above statement is associated with : 

(A) Thevenin’s theorem 

(B)  Millman’s theorem 

(C)  Maximum power transfer theorem 

(D)  None of the above 

57. Which of the following is non-linear circuit 

parameter ? 

(A) Inductance 

(B)  Condenser 

(C)  Wire wound resistor 

(D)  Transistor 

58. Kirchhoff’s law is not applicable to circuits 

with : 

(A) lumped parameters 

(B)  passive elements 

(C)  distributed parameters 

(D)  non-linear resistances 

59. The circuit whose properties are same in 

either direction is known as :  

(A) unilateral circuit 

(B)  bilateral circuit 

(C)  irreversible circuit 

(D)  reversible circuit 

60. Which of the following is not a non-linear 

element ? 

(A) Gas diode 

(B)  Heater coil 

(C)  Tunnel diode 

(D)  Electric arc 

 



  

   

4. Four alternative answers are mentioned for 
each question as—A, B, C & D in the booklet. 
The candidate has to choose the most 
correct/appropriate answer and mark the 
same in the OMR Answer-Sheet as per the 
direction : 

 4. iz’u&iqfLrdk esa izR;sd iz’u ds pkj lEHkkfor mŸkj  

A, B, C ,oa D gSaA ijh{kkFkhZ dks mu pkjksa fodYiksa esa ls 

,d lcls lgh vFkok lcls mi;qDr mŸkj Nk¡Vuk gSA 

mŸkj dks OMR vkUlj&’khV esa lEcfU/kr iz’u la[;k esa 

fuEu izdkj Hkjuk gS % 

Example :  mnkgj.k % 

Question :  iz’u % 

Q. 1  iz’u 1 

Q. 2  iz’u 2 

Q. 3  iz’u 3 

Illegible answers with cutting and  

over-writing or half filled circle will be 

cancelled. 

 viBuh; mŸkj ;k ,sls mŸkj ftUgsa dkVk ;k cnyk x;k 

gS  ;k xksys esa vk/kk Hkjdj fn;k x;k  mUgsa fujLr dj 

fn;k tk,xkA 

5. Each question carries equal marks. Marks 
will be awarded according to the number of 
correct answers you have. 

 5.  izR;sd iz’u ds vad leku gSaA vkids ftrus mŸkj 

lgh gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA 

6. All answers are to be given on OMR Answer 
sheet only. Answers given anywhere other 
than the place specified in the answer sheet 
will not be considered valid. 

 6. lHkh mŸkj dsoy vks- ,e- vkj- mŸkj&i=d (OMR 

Answer Sheet) ij gh fn;s tkus gSaA mŸkj&i=d esa 

fu/kkZfjr LFkku ds vykok vU;= dgha ij fn;k x;k 

mŸkj ekU; ugha gksxkA 

7. Before writing anything on the OMR Answer 
Sheet, all the instructions given in it should 
be read carefully.  

 7. vks- ,e- vkj- mŸkj&i=d (OMR Answer Sheet) ij 

dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s lHkh vuqns’kksa dks 

lko/kkuhiwoZd i<+ fy;k tk;sA 

8. After the completion of the examination 
candidates should leave the examination hall 
only after providing their OMR Answer 
Sheet to the invigilator. Candidate can carry 
their Question Booklet. 

 8. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd dks 

viuh OMR Answer Sheet miyC/k djkus ds ckn 

gh ijh{kk d{k ls izLFkku djsaA ijh{kkFkhZ vius lkFk 

iz’u&iqfLrdk ys tk ldrs gSaA 

9. There will be no negative marking.  9. fuxsfVo ekfd±x ugha gSA 

10. Rough work, if any, should be done on the 
blank pages provided for the purpose in the 
booklet. 

 10. dksbZ Hkh jQ dk;Z  iz’u&iqfLrdk ds vUr esa  jQ&dk;Z 

ds fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A 

11. To bring and use of log-book, calculator, 
pager and cellular phone in examination hall 
is prohibited. 

 11. ijh{kk&d{k esa ykWx&cqd] dSydqysVj] istj rFkk lsY;qyj 

Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr gSA  

12. In case of any difference found in English 
and Hindi version of the question, the 
English version of the question will be held 
authentic. 

 12. iz’u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus dh 

n’kk esa iz’u dk vaxzsth :ikUrj.k gh ekU; gksxkA 

Impt. : On opening the question booklet, first 
check that all the pages of the question 
booklet are printed properly. If there is ny 
discrepancy in the question Booklet, then 
after showing it to the invigilator, get 
another question Booklet of the same series. 

 
egRoiw.kZ % iz’uiqfLrdk [kksyus ij izFker% tk¡p dj ns[k ysa 

fd iz’u&iqfLrdk ds lHkh i”̀B HkyhHkk¡fr Nis gq, gSaA 

;fn iz’uiqfLrdk esa dksbZ deh gks] rks d{kfujh{kd dks 

fn[kkdj mlh fljht dh nwljh iz’u&iqfLrdk izkIr  

dj ysaaA 
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