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Answer Booklet (QCAB).
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to the invigilator after conclusion of the exam.
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1. Read the Instructions on the cover page and strictly follow them.

2. Write your registration number and other particulars, in the space provided on the cover of
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(a)

Section A : Electric Circuits

Determine Z-parameters for network shown
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Determine the resonant frequency, quality factor Q, and bandwidth of the given circuit.
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1 (c}| (i) Determine the current ‘I’ in the network shown using principle of superposition.
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Q1 ()
given network.
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(ii) Determine the value of impedance Z; for maximum power transfer, in Z, , in the

[6 marks]
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1(d)

S

Consider the following circuit:

wE0 o dH b
[
5VI 1F— R=1Q

The switch is initially closed. After steady state is reached the switch is opened. Determine
the nodal voltage V (t) and V,(#).
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Q.1 (e)

For the bridged T-network of the figure given below the source voltage is v _(#) = 2 cost.
The circuit is in steady state condition. Determine: (i) 7 () and (ii) 7,(¢).
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Q.2 (a)

(i) Determine current I in the network using Thevenin’s theorem.
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Q2 (a)

R
3

(ii) For the circuit shown determine the value of inductance for resonance if Q = 50 and
f,= 175 kHz. Also find the circuit current, the voltage across the capacitor and the
bandwidth of the circuit.
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Q2(b)

Aty

Determine the current through the load resistance R, = 5 Q across the terminals A-B of
the circuit shown in figure below, using Thevenin’s theorem. Also, find the maximum
power that can be transferred to the load resistance R; .
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12 ()

(i) Derive expression for frequency for maximum Voltage across inductor in series RLC
resonant circuit. \

(ii) Calculate the maximum voltage across the inductor using result of part (i) with
constant voltage and variable frequency. Assume R =50 Q, L = 0.05H, C=20 uF and

V=100 V.

[13 + 7 marks]
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Q.3 (a)| (i) The circuit shown in the figure below consists of three independent sources.
Determine the value of the voltage across 10 Q resistance using superposition

theorem.
300 10Q 20Q
AA ARRA
+ yYY = YYyy
90V :) 60 Q 6 A 2300 @ 0V

[10 marks]
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Q.3 (a)| (ii) Consider the network shown below:

S)if=0

10Q
i(#)

1540 10Q

100

If switch Sis closed at { = 0, calculate i(f) for £ > 0 by using Laplace transform approach.

[10 marks]
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Q.3 (b)

MODE EBSY Question Cum Answer Booklet | Page 26 of 88
Determine the transmission parameters matrix for the two port network shown below.
. 1H 10 |
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Q.3 (o)

(i) For the circuit shown below, v,(f) = 10 sin 10 V and i,(f) = 10 cos10° A and the
circuit is operating in steady state condition. Determine the node to datum voltage

v (b).

v,(8) 5 g v,(0) 100 i

[10 marks]
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Q.3 (d)

(ii) A certain practical dc voltage source can provide a current of 2.5 A when it is

(momentarily) short circuited and can provide a power of 80 W to 20 Q load.

Find:

1. The open circuit voltage.

2. The maximum power it could deliver to a well-chosen R, .
3. What is the value of that R, ?

[10 marks]
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(i} The z-parameters of the two port network-N shown in the figure below are given as
2,,=2Q,2,=2,,=1Qand z,, =4 Q. Find the values of currents [, I, and .
30
+ Two-port + i
‘_/1 network v, '
[12 marks]
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Q.4 (a)| (il) Determine values of R; and R, in the circuit of figure such'that V,(0*) = 10 V and
V(1 msec)=5V. et ‘

[8 marks]
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Q.4 (b)| Determine the Thevenin’s equivalent network and Norton’s current at terminals a-b for
the circuit shown below and dkaw the two equivalent circuits.

30 280 20 Q2 y
My —“MWAN——o 4 ‘

‘ 50V () 6QZ 0, P ose  Fw0 | ‘ |




Do not

MADE ERASY Question Cum Answer Booklet | Page 39 of gg | Ve

this margin
Teg ™

I Voo

. :
i
E E &
Sov 6J\_r\’-~r\ § (] ig\/-,( 7 ‘G}_rt ' IN




@ MADE ERNSY Question Cum Answer Booklet | Page 40 of 88 [ico?

“Thasenin QS{- R L R B

2.0 X L .

| 66 63V | /
, e

s 20 N—

o




Do not
@ MADE ERSY Question Cum Answer Booklet | Page 41 of 88 ﬁ:f,:';rgm

D.4 (c)| (i) For the circuit shown in the figure below:

9 UF
o - 1
7.  1Q g 20mH 01Q

Determine:
1. The resonant frequency, 0.
2. Inputimpedance at resonant frequency, Z, ().

(ii) For the graph shown below:

[15 + 5 marks]
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Q.5 (a)

L

)

Section B : Engineering Mathematics

Find the solution of the differential equation (y - x + 1)dy - (y + x + 2)dx = 0.
(e E D)) o
O oy

[12 marks]
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2.5 (b)

Find the value of _[

x*—x+2

S x* +10x% +9

dx .

[12 marks]
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5 (¢)

(i) The vector field E=x%+ z} + yzlz is defined over the vo%ume of the cuboid given by

0<x<a 0<y<h 0<z<c Evaluate the surface integral -UF-ES’, ia/here S is the
iy S

surface of the cuboid. ;
[6 marks]
)
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MBEDE ERSY Question Cum Answer Booklet il o
.5 (¢)| (ii) Find the absolute.m;;i‘ma and minima of
1. f(x)=2x3-92+12x-5in [0, 3]
2. fixy=12x43 - 6x'/3, x e [-1,1]
Also, find points of maxima and minima.
[6 marks]
B FO 23- f\2n-%
L)z au™ - 18 412 =0
= 2u S o af]
FCO) = 2x0® =95s* tt50 ~5: —5
FO)2 aud ~na” (2035 o (
Peaye 9P ~amg £ low2-2 = 21
S;Qi Ret® — Gt tlantc—S o O
1 N
FUMY- (2 )8
or A= ANy, ¢ Sso
od = L - 1oy —~6<0
INGY Jé,\oyg qfwahﬁe_ wowina o e 3
ak A=0




0 NO
. rite i
@ MEDE EBRSY Question Cum Answer Booklet | Page520f88 |

1, %”C‘A) =

\C')KVS ~2% 2 .o o, -5
BAla o T2ae 3 2

| %P"\\/% . AT ’w(l/s 2.2
')\\%*1@ = ﬁ;

iy




MBDE ERSY Question Cum Answer Booklet | Page 53 of 88

Do not
write in
this margin

Determine the values of x for which the following function fails to be continuous or
differentiable.

1-x x<l
flx)=4(1-x)(2-x), 1<x<2
3—x o e

M A= L [12 marks]
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5 (e)| X is a continuous random variable with probability density function given by
f(x) = kx(0<x<2) |
=2k(2<x<4),
= kx+ 6k (4<x<6)
Find k and mean value of X

Q" %gﬁi, C@vﬂmuw aamdew vaitalsle
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> Vf

2 5

[_7 +2LKx +

Y
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6 (a)

(i) State Langrange’s mean value theorem and explain the theorem in reference to it's
geometrical significance. *

(ii) Find the complete solution of y2 - 2y + 2y = x + ¢* CosX.

%a+g ~a-)

l(1+i) —(=1+1)
(iii)Prove that the matrix, A = is unitary and find AL

&

[6 + 6 + 8 marks]
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6 (b)

() IfA=

NN =
M = N

null matrix of order 3 respectively. Use this result to find A-L.

show that A? - 4A - 5] = 0 where [, 0 are the identity matrix and the

. [10 marks]
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(ii) Examine the following vectors for linear dependence and find the relation if it exists.
=(1,24), X,=2,-1,3), X;=(0,1,2)and X, = (-3, 7, 2).
[10 marks]

md%en&em . detemainauk

Sivon A e ( \/7-/U‘j




Do ne

write
e MABDE ERASY Question Cum Answer Booklet | Page 64 0f 88 |



MBDE ERSY Question Cum Answer Booklet | Page 65 of 88

Do not
write in
this margin

6 (c)

{i) Solve: (D?-4D +4) y = 8x2 ¢* sin2x.

(ii) Find the regression line of ydh x for the following data and estimate the value of y,
when x = 10. (Use the least square approximation method)

J; 113(4(6(8(9|11|14

y|1|2|414[5|7]8]9

[12 + 8 marks]
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7 (a)

If the area of the region bounded by the curve y = x - x* and the line y = mx equals

then find all possible value of m.

E/

[20 marks]
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(ii) Find the real root of the following equation, correct to three decimal places.
(Using Newton-Raphson method)
x-2x-5=0
[12 + 8 marks]
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Show that the vector field F = .

potential.

7

—

-3

is irrotational as well as solenoidal. Find the scalar

[20 marks]
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(a

S

Sixteen players S, S, , ..... S;¢ play in a tournament. They are divided into eight pairs at
random, from each pair a winner is decided on the basis of a game played between the
two players of the pair. Assume that all the players are of equal strength.
Find:
(i) The probability that the player S, is among the eight winners.
(ii) The probability that exactly one of the two players S, and S, is among the eight
winners.
[20 marks]
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Q.8 (b)

(i) Assuming that the diameters of 1000 brass plugs taken consecutively from a machine
from a normal distribution with mean 0.7515 cm and standard deviation 0.0020 cm,
how many number of brass plugs are likely to be rejected if the approved diameter
is 0.752 + 0.004 cm? (Given, Area[Z = -1.75] = 0.4599 and Area[Z = 2.25] = 0.4878).

, -2 < x <2 Find its

(ii) A periodic function of time period 4 is defined as f(x) = 1x

Fourier series expansion.
[8 + 12 marks]
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Q.8 (c)| Apply Runge-Kutta 4™ order method to find an approximate value of y when x = 0.2.

d
Given that d_z =x+y,y=1when x = 0. (Take step size of 0.1)

[20 marks]
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