ROIINO. .oooveeiiieeeeee,

0. M.

Question Booklet Number

R. Serial No.

M. Sc. (Electronics) (Second Semester)
(NEP) EXAMINATION, 2025-26
NETWORK ANALYSIS AND SYNTHESIS

Paper Code

B

1140801 T

Time

- 1:30 Hours ]

Instructions to the Examinee :

1.

Do not open the booklet unless you are

asked to do so.

The
Examinee is required to answer 75 questions
in the OMR Answer-Sheet provided and not

booklet contains 100 questions.

in the question booklet. All questions carry

equal marks.

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.

(Remaining instructions on the last page)

Questions Booklet
Series

A

[ Maximum Marks : 75

wtenfet = ferg fder

1.

TIA-YRGHRT 1 Td T A7 Giel w6 qoh ST

e+ WY |

TEF-RTeRT 100 TR €1 qhEnet w1 75 g
1 el & 7§ OMR SERE-3f1e T & gl L
¥, TS-qfee W & | At g9 & iR guH
gl

Al & IW Fferd FE § I8 TRA-gRahT qen
OMR &3l & WEYHga® <@ |
YUl Fe-Rehl 98 | Wi 394 § 82 TN
& oy T ¥ Ay IR B9 MO A seH
el o1 JhR 1 AT 2, T 39 LA o9 o |

(I Frder ifaw s )



(Only for Rough Work)



Which of the following elements is
classified as an active element ?

(A) Capacitor

(B) Inductor

(C) Resistor

(D) Independent voltage source

A network function is defined as the

ratio of :
(A) Input impedance to output
impedance

(B) Output current to output voltage
(C) Laplace transform of output to
Laplace transform of input

(D) Input power to output power

A two-port network is one which has :
(A) One

terminal

input and one output
(B) Two input terminals only
(C) Two pairs of terminals

(D) Four independent terminals

Network synthesis primarily deals with

(A) Analysis of given networks

(B) Realization of a network from a
given immittance function

(C) Measurement of network

parameters

(D) Fault detection in networks

B140801T

(3)

The dot convention in coupled circuits

primarily indicates :

(A) Magnitude of mutual inductance

(B) Polarity of self-inductance

(C) Relative polarity of mutually
induced voltages

(D) Direction of current flow

The driving point impedance of a one-
port network is expressed as :

(A) V(s)/I(s) at different ports

(B) 1(s)/V(s) at different ports

(C) V(s)/I(s) at the same port

(D) Power(s) /Voltage(s)

The Z-parameters of a two-port

network are defined when :

(A) Output port short-circuited

(B) Input port short-circuited

(C) Both ports open-circuited

(D) Both ports open except measured

one

A function is said to be positive real

(PR)ifitis:

(A) Analytic in right half-plane

(B) Real forreal s

(C) Non-negative real part for
Re(s)>0

(D) Analytic, Real and Non-negative

real part
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9.  Kirchhoff’s Current Law (KCL) is a 13. Source transformation is valid only for

direct consequence of the law of : networks that are :

(A) Energy conservation (A) Nonlinear
B) Charge quantization . .
B) ge quantizet (B) Time-varying
(C) Charge conservation _ _

(C) Linear and bilateral
(D) Momentum conservation

(D) Passive only
10. For a passive network, the poles of the

driving point impedance must lie : 14.  Which of the following is NOT a valid

(A) In the right half of s-plane network function ?

(B) On the imaginary axis only (A) Impedance function
(C) In the left half of s-plane or on (B) Admittance function
imaginary axis (C) Voltage transfer function

(D) Anywhere in the s-plane (D) Time-domain convolution
11.  Which parameter relates port voltages function

to currents directly ? 15. Y-parameters are also called :

A) Y (A) Impedance

® h (B) Hybrid

) Z

(C) Transmission

(D) ABCD _
(D) Admittance

12. A Hurwitz polynomial is characterized _ )
A 16.  Which network contains only energy-
y:
storage elements ?
(A) Roots only on imaginary axis

(B) Roots in right half-plane (A RL

(C) All roots in left half-plane or (B) R-C
imaginary axis (C) R-L-C

(D) Complex roots only (D) L-C
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17.

18.

19.

20.

In mesh analysis, the number of mesh

equations is equal to the number of :

(A) Nodes

(B) Branches

(C) Independent loops

(D) Links

In a ladder network, the elements are
arranged :

(A) Randomly

(B) Inparallel only

(C) Inseries only

(D) In alternating series and shunt

branches

For reciprocal two-port network :

(A) z11= 22
(B) Yy =y
C) z2=1
(D) hii=hp

In an L-C driving point admittance,
poles and zeros :

(A)
(B)
©
(D)

Occur randomly
Always repeated
Alternate on imaginary axis

Lie only in right half-plane

B140801T
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21.

22.

23.

24,

Which matrix relates node voltages to
branch voltages ?

(A)
(B)
©
(D)

Cut-set matrix
Tie-set matrix
Incidence matrix

Admittance matrix

Poles of a network function

correspond to :

(A) Zeros of numerator

(B) Zeros of denominator

(C) Maximum impedance points

(D) Minimum impedance points

Symmetrical two-port network
condition :

(A) z2=12n

(B) Yyi2=ya

C) zn=12

(D) hiz=hy

Foster’s First Form realization is
obtained by :

(A) Continued fraction expansion
(B) Partial fraction expansion

(C) Polynomial division

(D) Residue theorem
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25.

26.

27.

28.

A tree of a graph is defined as a

subgraph that :

(A) Contains all links

(B) Has maximum number of loops

(C) Connects all nodes without
forming any loop

(D) Contains all branches

A zero of a network function

represents :

(A) Infinite response

(B) Unstable behavior

(C) Frequency at which response
becomes zero

(D) Pole frequency

Best  parameters  for  cascade

connection :

A Z

B) Y

(€ h

(D) ABCD

Elements in Foster form represent :

(A) Layout constraints

(B) Individual resonant modes
(C) Noise sources

(D) Loss mechanisms

B140801T
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29.

30.

31.

32.

In network graphs, a link is a branch

that :

(A) Belongs to the tree

(B) Is disconnected

(C) Does not belong to the selected
tree

(D) Connects two reference nodes

The degree of denominator polynomial

indicates :

(A) Number of zeros

(B) Number of ports

(C) Order of the network
(D) Network topology

Unit of ABCD parameter B :

(A) Ohm
(B) Siemens
(C) 1/0hm

(D) Dimensionless

Foster’s Second Form is suitable for :
(A)
(B)
©
(D)

Impedance
Admittance
Voltage transfer

Current gain
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33.  Which theorem is used to replace a
network by a single voltage source in
series with a resistance ?

(A)
(B)
©)

Norton’s theorem
Superposition theorem
Maximum transfer

theorem

power

Thevenin’s theorem

(D)

For a realizable passive network, poles
and zeros must be :

(A)
(B)
©

34.

Complex only

Repeated

Simple or repeated but in left
half-plane

(D)
Hybrid parameters combine :

(A)
(B)
(©)
(D)

Which canonical form uses continued
fractions ?

(A)
(B)
(©)
(D)
The dual of a series RLC circuitisa :
(A)
(B)
©)
(D)

B140801T

Only on real axis

35.
Voltage-voltage
Current-current
Power-voltage

Voltage-current

36.

Foster |
Foster 11
Cauer | & 11
Brune

37.
Series RLC circuit
Parallel RC circuit
Parallel RLC circuit
Series RL circuit

38. The voltage transfer function of a two-

port network is :
(A) Vi(s) 1 12(9)
(B) 12(s) / Vi(s)
(C) Va(s)/Vi(s)

(D) 11(s) /12(s)

39. Lattice network commonly used in :

(A) Power supplies
(B) Biasing

(C) Filter design
(D) Rectifiers

40. First element extracted in Cauer |

corresponds to :
(A)
(B)
©)
(D)

The equivalent resistance across C and

High frequency
Low frequency
Mid band

Resonance

41.
D terminal is :

2Q 4Q 6 Q

20 Q

120
(A) 20Q

(B) 16.85Q
(C) 20.50Q
(D) 240Q

6 Q 4Q

(7) Set-A



42. In an RC ladder network, the poles are 46. Necessary condition for stability is :

usually : (A)  Zeros in right half-plane
(A) Imaginary (B) Poles in right half-plane
(B) Right half-plane (C) Poles in left half-plane

(C) Real and negative (D) Zeros on imaginary axis

(D) Zero 47. A T-network has :

(A) Two series, two shunt
43. Determinant of ABCD matrix in )
(B) Two series, one shunt

reciprocal network : .
P (C) One series, two shunt

(A) Zero (D) Only shunt
(B) Infinite 48. Foster and Cauer forms apply mainly
(C) Unity to:
(D) Negative (A) Active networks
. : B) Nonli k
44. Cauer Il synthesis begins by ®) onfinear networks
) (C) Passive networks
extracting :

(D) Time varying
(A) Resistance

(C) Capacitance

(A) n

(D) Element at infinity (B) n+1

45.  Which element stores energy in an (€) n-1
(D) 2n

electric field ?
50. Driving point admittance is :
(A) V() /1(s)
(B) 1)/ V(s)
(C) Power/Voltage
(D) Capacitor (D) Voltage/Power

(A) Inductor
(B) Resistor

(C) Transformer
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51. Equivalent of A network is: 56. Foster realization of RC network

(A) w gives :

B) Y (A) Series RL

C) L (B) Parallel RC
D) T (C) Inductor ladder

52. R-L admittance is characterized by : (D) T network

(A) Only poles 57. The cut-set matrix is mainly associated
(B) Only zeros with :
(C) Poles and zeros on negative real (A) Loop currents
axis (B) Mesh currents
(D) Complex poles (C) Branch currents
53.  Which law is primarily used in nodal (D) Node voltages
analysis ? 58.  Number of poles equals :
(A) KVL (A) Number of zeros
(B) Ohm’s law (B) Number of elements
(C)  Superposition principle (C) Highest power of s in
(D) KCL denominator

54. Which network always yields a (D)  Number of nodes

positive real function ? 59. Transmission parameters also called :
(A) Active (A) Hybrid
(B) Passive (B) Inverse
(C) Nonlinear (C) Chain
(D) Time-varying (D) Admittance
55. Elements in L-network : 60. Identification of Foster form relies on :
(A) One (A) Frequency scaling
(B) Two (B) Time response
(C) Three (C) Partial fractions
(D) Four (D) Laplace inversion

B140801T (9) Set-A



61.

62.

63.

64.

B140801T

A network is said to be bilateral if : 65.

(A) It has two terminals.

(B) Current flows in one direction.

(C) Its behavior is same in both
directions.

(D) It contains dependent sources.

RC network shown represents :

Vin C)

Vout

(A) Current transfer

(B) Power transfer

(C) Voltage transfer function
(D) Impedance function

T-network easiest parameters :

Ergy —

o—— 7

z3

(A Y
(B) h
© z
(D) ABCD

In Cauer synthesis end elements

depend on :

(A) Residues 68.

(B) Continued fraction coefficients
(C) Transfer zeros

(D) Topology

(10)

AW 66.

67.

Superposition  theorem  simplifies
analysis of :

(A) Single source circuits

(B) Multiple

circuits

independent  source

(C) Non-linear circuits
(D) Reactive circuits only

From pole-zero plot, system is :

Pole-Zero Plot
1 —
O Zero
0.5+

y PoX
O -

0.5 | | |

0 0.5 1 1.5
X

(A) Unstable

(B) Marginally stable
(C) Stable

(D) Non-causal

Matrix form represents :

Vil 2 2 Vs
Ll } B [? ?}{IJ
A Z
®) Y

(C) h
(D) ABCD

Immittance for LC synthesis must be :
(A) Any rational

(B) Strictly proper

(C) Positive real and odd/even

(D) Polynomial
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69.

70.

71.

72.

Which of the following is NOT a
passive element ?

(A) Resistor

(B) Capacitor

©

(D) Dependent source

Inductor

Ladder network R-L-R-L is suitable

for :

(A)
(B)
(©)
(D)

Active synthesis
High-frequency oscillation
Low-pass filter realization

Amplification

Parameter measured with output

shorted :
(A)
(B) vyu

(C) hy
D) A

211

Pole-zero interpretation in LC

indicates :
(A)
(B)
©
(D)

Stability
Dissipation
Energy exchange

Attenuation

B140801T
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73.

74.

75.

76.

77.

Tie-set matrix is formed using :
(A)
(B)
(©)
(D)

Transfer function of two-port depends

Tree branches

Links and tree branches
Only nodes

Only links

on:
(A)
(B)
(©)
(D)

Best
modeling :
(A) Z
B Y
(©) h
(D) ABCD

Source only

Load only

Both source and load
Frequency alone

parameters  for  transistor

Foster form preferred when :

(A) Ladder needed
(B) Parallel resonance required

(©)
(D)

In graph theory,

Compact network
Minimum components

the number of
fundamental loops equals the number
of :
(A)
(B)
©
(D)

Nodes
Twigs
Links
Trees

Set-A



78.

79.

80.

81.

B140801T

Restriction on poles
driving-point impedance :
(A) Inright half-plane
(B) On imaginary axis only

(C) No poles in right half-plane
(D) Must be repeated

Parallel two-port analysis uses :
(A Z

(B) Y 83.

(C) ABCD
(D) h

Cauer synthesis results in :
(A) Parallel network

(B) Ladder network

(C) Bridged-T

(D) Star-delta

If V=20V,R; =Ry, =R3=10Q and
R4 = 20 Q with zero source resistance

the Thvenin’s equivalent resistance 84.
and Thevenin’s voltage for the
following circuit iS ......ccc..... and
.................. respectively.
Rj Ry
85.

(A) Ry, =15Q,V,, =3.33V
(B) Ry, =11.66Q,V;, =3.33V
(C) Ry, =11.66Q,Vy, =5V
(D) Ry =15Q,V, =5V

(12)

of passive 82.

Reciprocal and symmetrical network
condition :

(A) 713 =17y and 7y # 7

(B) z1=17pand 7, =75

©) yu#Yo

(D) hyp=hy

For shown LC network impedance

corresponds to :

L Ly

(A) Foster I
(B) Cauer Il
(C) Cauerl
(D) Brune

Which total

response is the sum of individual

theorem states that

responses ?

(A) Reciprocity

(B) Maximum power transfer
(C) Superposition theorem

(D) Tellegen’s theorem

Inverse ABCD gives :
(A) Y
B) Z
(C) h

(D) Reversed network parameters
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86.

87.

88.

Imaginary Axis (seconds™!)

Nature of poles from plot :

Pole-Zero Map

I I I I L [ I I

L6
N — S
st Q

-10 | j(

~15 ] ] ] | i ] | | ]
~1-08-0.6-04-02 02 04 0.6 0.8

Real Axis (seconds™)

(A) Right half-plane

(B) Multiple

(C) Alternating on imaginary axis

(D) Non-PR

Network equilibrium equations are

derived using :

(A)
(B)
(©)
(D)

Only KCL

Only KVL

KCL, KVL, and element laws
Only Ohm’s law

In  symmetrical lattice  network

opposite arms are :
(A)
(B)
(©)
(D)

Unequal
Open
Equal
Short

B140801T
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89.

90.

91.

92.

93.

Ladder network corresponds to :

Ro Rj Ro

o—A\WWW MWW MWW
Ci—= Co— C3—=

O
(A) Foster |
(B) Foster 1l
(C) Cauerl
(D) Brune

Duality in networks relates :

(A) Voltage and current

(B) Resistance and inductance

(C) Mesh equations and nodal
equations

(D) Power and energy

Network used for  impedance

matching :

(A) =

® T

© L

(D) Lattice

In RC Cauer synthesis first element
iS:

(A) Capacitor
(B) Resistor

(C) Inductor

(D) Transformer

Which matrix is fundamental for loop
current analysis ?
(A) Incidence matrix

(B)
(©)
(D)

Cut-set matrix
Admittance matrix

Tie-set matrix

Set-A



94.

n-network

easiest parameters to

compute :

(A)
(B)
(©)

X2

if— =
4 =

Z
Y
h

(D) ABCD

95.

Mandatory condition for realizable

passive network :

(A)
(B)
(©)
(D)

96.

(A)
(B)
(©)
(D)

B140801T

Stability
Rationality
Positive realness

Linearity

Find nature of coupling shown :

i
<—

No coupling
Loose coupling
Mutual inductive coupling

Capacitive coupling

(14)

97.

98.

99.

100.

The determinant of the incidence
matrix of a connected graph is :

(A)
(B)
©)
(D)

Which transformation converts A
network into Y network ?

(A)
(B)
(©)
(D)
In a graph, total branches equal :
(A) Twigs only

Non-zero
Unity
Zero
Infinite

Norton

Source transformation
A-Y transformation
Laplace

(B) Linksonly
(C) Twigs + Links
(D) Nodes -1

Consider the given network. Suppose
V, =60 V and R is adjustable, then the

value of ‘R’ is such that
maximum power is transferred through

No from Nj.

____________________________________

100 14, R !

C 200 V \T/ ézoog Va +>

1 s

"""" T TR
(A) 7Q
(B) 8O
C) 90
(D) 10Q
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10.

11.

12.

Impt.

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

Example :

Question :

Q1 ® @ © ®
Q2 & ® @ ©
23 ® @ © ©

lllegible answers with cutting and
over-writing or half filled circle will be
cancelled.

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

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.

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

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.

There will be no negative marking.

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

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

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

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