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(*) Instructions to candidates:

1) Answer Q.1, Q.2, Q.3, Q.4, Q.5 ORQ.6, Q.7 OR Q.8
2) Figures to the right indicate full marks.

3) Use of scientific calculator is allowed

4) Use suitable data wherewer required

Q1 [a) | For the circuit of Fig. below, determine all four nodal voltages. (6]
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i 1.5 M for each node voltage
We define vy at the top lelt node: v at the top right node: vs the top of the | Q resistor:
and v, at the top ol the 2 € resistor. The remaining node 1s the reference node.

We may now form a supernode from nodes 1 and 3. The nodal equations are:
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By inspection, v = 5 V and our necessary KVL equation for the supernode
is v, — v = 6. Solving,

=4 010V |

o = hY
13 =-1.909 V

w=4333 V




OR

V=10V

Rth=3M  Vth=3M

QI | b) | Determine the voltage Vx in the circuit of following Fig, and the power | [6]

supplied by the 1 A source.

Vx=3M, Power= 3M
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A strong choice for the refevence node s the bottom node. as this makes one of the
quantities of interest (vy) a nodal voltage., Naming the far lett node vi and the far right
node v3. we are ready to write the nodal equations after making a supernode from nodes 1
and 3: '
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Finally. our supernode’s KVL equation: vy - vy = 2v,
Solving. v =31.76 Vand vy =-12.4 V]
!
Finally, Pyyppiiedt 4 = (vi)(1) 53176 W
Q2 | a) | Find the current through branch ab of the netwrok in figure 3 using thevenin’s theorem. Let

(6]
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. = lx{sﬁ.j“)h(]jn;d—26*56}"‘(5.{.;#%
= 5859 ~ + 2656V kP

Step 3 :
D42 & 53
7 o0 N A

{. qovT™— . Calculate the
= . impedance across the te
g N T
] : replacing  the source by iis
r ? Sy impedance or short circuit.
e S 1 R
; Now the 5 £2 resistance

Lig { oo impedance 3 « j4 are in ‘parallel.

Figg. 2.29 (b)
’ 7
| QT §
- » s gy
ey Bl ®
25 £ 53,13°
T 1 ot #9404 L 26567
Fig. 2.29 (¢
g ) 25 4+ 1125 Q :
= = 5 s 73 4 125 25 + j6.25 £2
.

Step 4 ¢ Thevenin's cquivalent carcsnt as

FHenee the current through the branch a-b
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5.59 £+26.567

5.50.2+26.56° V 1 540 _ 5.59.£2656°
= “FE+}6.25 G 7628 Z+39.5°

= 0.5725 £ - 13.24° A
This is the required current through

OR
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b)

Determine the impedance to be connected at ab for maximum pOWET
transfer. Also determine power delivered to the load impedance at ab.
Refer figure 4 Impedance=3M, Power=3M
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Q3 | a) | An inductor coil having resistance 20 ohm and an inductance 0.02 H is connected in (6]
series with a capacitor of 0.02 micro farad. Determine Quality factor of the coil,
Resonant Frequency and two half power frequencies.

Fo=ﬁ=7.957KHz 2M Q0=%§£=50 BW=£I=79.57H2--2M
Fi= Fp -2 =787KHz - IM
F= Fy + =~ =803KHz IM

OR

Q3 | b) | Refer following Fig 5. Determine resonant frequency , Impedance of the antiresonant | [6]
circuit Zar and resistance Rg for maximum power transfer. What is the relation
between BW of the circuit at Max.Power transfer and BW with Rg=0?
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Bwwith Rgmatched with Zar = 2 BW without Rg 2M
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across the capacitor cannot change
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vH) =2V

- Applying KCL at Node for 7 > 0,
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Q5

Determine Z parameters for the following network ( Fig 8)

Friig gl s
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-211-211+V1=0 and V2 =311+2I1
Z11=V1/11=4 ohms , Z21=V2/I1= 5 ohms
With portl open I1=0 ----- M
-212-212+V2=0 and V1=212

With port 2 open 2=0  =---- M

[6]

b)

- 7Z22=4 ohms and Z12= 2 ohms
| e L -

Z( -“) g e

Z(s)=(s"2+5S+20)/(S+5) Zeros at S=-2.5 +j3.71 and S=-2.5 -j3.71
Poleat =5 2M__ plot-2M

[4]

Y(S)= (28+3)/ (5%2} am

[4]

OR

Q6

V1/11=(2872+s+1)/S and V2/V1= 2s"2/(25"2+s+1) — 3M each

[6]




b) | expressions for Z parameters in terms of Y parameters 4] .
¢) | transmission parameters for T network consisting of each series arm 100 ohm and | [4] e
shunt arm 200 ohm .
each parameter — 1M V1/V2=3/2 ,11/V2=1/200 etc.
Q7 | a) | fc =2.0546 KHz, RO= 774.596 ohm, ZoT @ 1KHz= 676.596 ohm [6]
B@1K/ B@5Sk = 58.249/180=0.3236
each 2*3= 6M
b) | all curves for each filter — 2M [4]
¢) | Z0 equation derivation — 4M [4]
OR
Q8 | a) | L1=26.54 mH, C2=0.106 micro F, L2=5.968mH, C1 =0.023 micro F  each 1.5M [6]
¢) | R1/2=490.90 ohm ----2M and R2=121.22 ohm ----2 M : [4]
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