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EXAMINATION JANUARY 2024
Circuit Analysis & Synthesis
[Time: 3 Hours] [Max. Marks:100]

Instructions:1) Answer any five questions with Two from PART-A, Two from PART-B and

One from PART-C.
2) Assume suitable data whenever necessary.
PART - A
Q.1 Answer any Two questions from the following:
a) State and Explain Norton's theorem with the help of an example. 6
b) State Maximum Power Transfer theorem. Hence obtain the necessary condition 7
so that the power delivered by the source to the load is maximum.
¢) Apply Thevenin's theorem to find the current through 31} resistor. 7
50Q 20
ATV, Ve W\
i >
N
sov{ ) S100 330
= g y

Q.2 a) Find the power delivered by 5A current source using nodal analysis.
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b) Determine the currents and the power delivered by the 10 Q resistor.
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¢) Use Nodal analysis to determine the power dissipated in 6 (2 resistor. 6
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Q.3 a) Explain Tie-set matrix and Cut-set matrix with examples. 6
b) Determine the equivalent impedance for the given circuit.
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¢) Determine the voltage across each element of the circuit shown and hence draw 8
the voltage phasor diagram.
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PART -B
Answer any Twa questions from the following:
Q4 a) Explain Bandwidth, Lower cut-off frequency and upper cut-off “U\\\U\L\
Hence derive an expression for the Bandwidth and Q-factor of §ey; les RL .
Circuit. C
b) Using the transformation method, obtain the expressions for ABCD
in terms of Z-parameters for a 2-port network. “Parameters
7



Paper / Subject Code: SE9345 / Circuit Analysis & Synthesis

SE9345

c¢) Two impedances Z1 = 20 + j10 and Z> = 10-j30 are connected in parallel and this
combination is connected in series with Z3=30+jX. Find the value of X which
will produce resonance.

QS a) Explain the working of a Tank Circuit. Hence obtain the expression for the 6
resonant frequency of the Tank Circuit.

b) With the help of circuit explain Bridged T-attenuator. Hence derive the design

equations for the Bridged T-attenuator. 8
¢) Explain the properties of Transfer functions. 6
Q6 a) Explain Impedance parameters and hybrid parameters. 6
b) Explain with the help of neat diagram ABCD parameter. Hence explain why
ABCD parameter is called as transmission parameter. 8
c) Explain the significance of poles and Zeros. 6
PART-C
Answer any One questions from the following:
Q7 a) Derive an expression resonance frequency for a parallel RLC circuit. Hence 8
obtain expression for its Bandwidth and Q factor.
6

b) State and Explain Superposition theorem with the help of an example.

c) At the resonant frequency of the circuit, the maximum voltage across the
capacitor is found to be 500 V. The bandwidth is known to be 400 rad/sec and 6
the impedance at resonance is 100 W. The Q factor is 70.7. Find the resonant
frequency. Also find the values of L and C of the circuit.

Q8 &) In the circuit shown in Fig., determine the circuit constants when the circuit 6
draws a maximum current at 10 mF with a 10 V, 100 Hz supply. When the
capacitance is changed to 12 mF, the current that flows through the circuit
becomes 0.707 times its maximum value. Determine Q of the coil at 900 rad/sec.

Also find the maximum current that flows through the circuit.
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b) Find the Z parameters for the given circuit. 7
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c¢) With the help of neat circuit diagram explain Lattice attenuator,
7
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Electromagnetic Field & Wave Theory
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Instructions: (1) Attempt a total of five questions. Answer two questions from PART A
and two questlons from PART B and one questlon from PART C.

(2) Assume sultable data only if necessary
PART A

Ql a) Evaluate divergence of the following vector fields 06
. P = xya; + y?@, + xz@;
2. Q = pz?a, + psin®@d; + 2pzsin?@a,
3. R = ra; + rcos?8ag

b) Point charges 5nC and -2nC are located at (2,0,4) and (-3,0,5) respectively. 07

a) Determine the force on a 1nC point charge located at (1, -3,7)
b) Find the electric field at (1, -3,7)

c¢) GiventhatF = pcos@a, + zsin@a, , evaluate both sides of Stoke's theorem

; 07
around the edge of the wedge shown in the figure below and defined by
0<p<20<@0<60°52=0.

L
60°
) = 2 ¥

Q2  a) Derive the expression for gradient in cylindrical coordinate system. 07

b) State Gauss's Law. Usmg the same to find the electric flux density due to infinite 06
- sheet of charge - :

c) The conductlng trlangular loop in Flgure carries a current of 10A. Find Hat (0,0, 07
5) due to snde I of the loop

0SECB91ED20A 1CCCC18D4943C34ACB00



Paper / Subject Code: SE9315 / Electromagnetic Field & Wave Theory

SE9315
1 J. - —
W
10 A @
g A
Q3 a) Two extensive homogeneous isotropic dielectriéé ‘meet on plane z=0. For z > 0, 07

erl=4 7 and for z < 0, er2=3. A uniform electric field El = 5a, - 2ay +3a, kV/m
exists for z> 0. Find
a) E2 for z<0 ,
b) the angles E1 and E2 make with the interface
c) the energy densities (in J/m?) in both dielectrics.

b) Semi-infinite conducting planes at ® = 0 and ® = 7/6 are separated by an 06
infinitesimal insulating gap. If V (¢ = 0) = 0 and V(& = n/6)=100V, calculate V
and E in the region between the planes.

v
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¢) A circular loop located at x2 + y2 = 9,z = 0 carries a direct current of 10A
along @gy. Determine H at (0,0,4) and (0,0, -4)

PART B

Q4 a) A charged particle of mass 2kg and charge 3C starts at point (1, -2,0) with
velocity 4a, + 3a, m/s in an electric field 12a, + 10a, V/m. At time t = Is,
determine '

(a) The acceleration of the particle
(b) Its velocity

(¢) Its kinetic energy

(d) Its position

08
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b) A conducting bar can slide freely over two conducting rails as shown in figure. 06 -

Calculate the induced voltage in the bar '

(a) If the bar is stationed at y = 8cm and B = 4cos 10%ta, mWb/m?

(b) If the bar slides at a velocity u = 20ay m/s and B = 4a, mWb/m?

(c) If the bar slides at a velocity u = 20ay m/s and B =4 cos (105 - y) a;

mWb/m?.
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¢) Derive the magnetic boundary conditions 06
a) Give the classification of magnetic material and explain each of them. 06
b) Explain transformer and motional emf in detail 07
c) Derive the expression for force between two current carrying conductors 07
a) State polarisation. List three types of polarisation. Explain each of them 10
b) Derive the expressions for the constants &, B and y for the waves propagatingin 10

lossy dielectric and also derive the expression for intrinsic impedance of the

medium.

PART C

a) State and explain the Biot Savart's Law of magnetostatics 06
b) Planes x =2 and y = -3 respectively, carry charges 10nC/m? and 15nC/m2. If the 07

line x =0, z=2 carries charge 10nanC/m, calculate E at (1,1, -1) due to the three

charge distributions.
c) Point charges 1mC and -2mC are located at (3,2, -1) and (-1, -1,4) Tespectively. 07

Calculate the electric force on a 10nC charge located at (0,3,1) and the electric.

field intensity at that point.
a) Determine D at (4,0,3) if there is a point charge -51 mC at (4,0,0) and a ljpe 07
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b) State Gauss' Law. Given that D = zp cos? @ a, C/m?, calculate the charge 07
density at 7 (1,n/4,3) and the total charge enclosed by the cylinder of radius 1m
with -2 <z <2m. '

¢) Derive the expression for electric field intensity due to uniform infinite sheetof 06
charge. ‘



