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Section A : Network Theory

Briefly explain sources used in network (independent and dependent sources) and their

types.
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(b)| Draw the phasor diagram for the circuit shown and prove that the condition for résonance
" is :
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An iron-cored coil takes 4A at a power factor of 0.5 when connected to a 200-V, 50 Hz
supply. When the iron core is removed and the voltage is reduced to 40 V, the current rises

to 5 A at a pf of 0.8. Find the iron loss in the core and inductance in each case.
[12 marks]
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In the network shown below, find the value of V, so that the current through Z, = (2 +;3) Q
impedance is zero.
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Q.1 (e)| Representa Delta connected capacitive circuit as an equivalent star connection and also

express the star connected capacitive elements in terms of the delta connected capacitive
elements. '
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Q.2 (a)| For the network shown in figure below, write down the tieset matrix and obtain the
network equilibrium equations in matrix form using KVL. Calculate the loop currents
and branch currents.

[20 marks]
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(b)| For the networks shown in figure below,

RI
P > <.
< > R, Sk,
< > <&
B &
......... — AAAA PN
\AAA
<L < < <
< < < <
s R, Sk v s R, s R,
A'A'A'Av A """" AVAVA'A'
1 1 Rl
2 3 2 3
:h Rl :b Rl :> R-l :P R-l
- d < < <
MW MW MA
1 R
Network (ii)

On applying 10 V voltage source across terminal CD and AB respectively in network
(i) and (ii), we get same power delivered by the source. Derive the relationship between
the resistance present in network (i) and (ii). And also calculate the power delivered by
the source for R, =10 Q.

[20 marks]
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Q.2 (9

Consider a two port network shown in figure below,

NN
oy
+

z0

AN
N
=
4]
N E

__(’._______

b : e 10
If transmission parameters matrix of the network is :
Then, calculate:
(i) parameters of the circuit: R;, x, y and z.
(ii) the value of load impedance (Z,), for maximum power transfer.

(iii) maximum power transfer to load for V, = 0.1 volt.

[20 marks]
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(i) State "Voltage to current source transformation’ theorem. It is required to replace
network N in figure (a) by a suitable equivalent network. Which of the networks of
figure (b) could be valid equivalent network (s)?

1Q
A A A
2A 4A D 21Q 3A 21Q
B : B =
@) (1) )
Fig. (b)

(ii) The network of capacitors in the figure below is composed of a 2F capacitor on
each edge of a cube along with a capacitor of 2F connected to the vertices of the
cube as shown. Find the C__ . between the terminals A-B and also calculate the

equivalent
energy stored by the capacitive circuit if 5 V is applied across the terminal A-B.
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(b)| For the circuit shown in figure below:

40
MWW MWW—o A
10Q
1A 380 230
< q'
i
o B

Calculate: ’
(i) Norton equivalent circuit across A-B.
(i) Load impedance across AB for Maximum Power Transfer.

(iif) Maximum Power Transfer to load, obtained in part (ii) and also comment on the
result.
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(¢)| Consider the two-port network ‘N’ given below

01-[
i Output
Rt | port
s |
0’(,90 |
o8 |

N; and N, are two 2-port networks connected in parallel on both input port side as well
as output port side, to form a composite 2-port network N as indicated.
N, and N, are defined by the z-parameters as below:

Z, 1= S Q,[Z,.]= Doz Q
[ nl]_|:3 5] /[ nzl—[z 4}

Obtain the transmission parameters for the composite 2-port network N. Also, express

the transmission parameters in terms of short circuit parameters.
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Q.4 (a)

A series RC circuit has R = 9 kQ, C = 20 pF and two voltage source in series given by
V, = 20u(-t) and V, = 20u(t - t') V. Determine the complete expression for the voltage

across the capacitor and plot it as a function of time, assuming t’ as a positive quantity.
[20 marks]




MADE ERSY Question Cum Answer Booklet

Page 33 of 78

Da not
write in
this margin




MADE ERSY Question Cum Answer Booklet

Page 34 of 78

Do

thisr




Do not

MADE ERSY Question Cum Answer Booklet | Page3sof 78 |Mmen

In the circuit shown in the figure below, |V, | =200V, V, =200 £0°V and |I| =12 A.
The total power absorbed by the circuit is 1.8 kW. Find R, X, and X,,.

R X
I I R2=1OQ X2
O o WW—— 00—
+
’l\
1%4 -j20Q v,

O—
]

[20 marks]
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For the circuit shown in figure, obtain the value of voltage across 0.5 £ and 2.5 Q resistors
using nodal analysis.

By &upunode beHOeen V, dnd Wuﬂa)[zomarks]
&' Ny e
Vz = ‘12 \/ J

APPLL,M(d nod al amaufsi;od Node Vg >
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D5 g

9 (Vs +12) + V&—VQJ g0
2 b

= -929 —)

\/3(2‘5)"' 4
2

APPY wodat—o SL{PUV\OdaJ be o o My andy:
Vg =Ny = D2 =)

oan d Vi 4+ V1=V 4 Vy-V3 = p5Vy
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i(a)

h)

Section B : Signals and Systems

(i) State and prove commutative property and distributive property of convolution
in discrete time domain.

(ii) Sketch the spectrum of modulated signal y(f) = x(f) - m(t), if
1-|f] ; <1
LX) { A 1]

0 ; otherwise
2. X(f) =rect (0.25 f) and m(t) = cos 2nt.
3. X{f) = rect (f) and m(t) = cos nt.

and m(f) = cos 15nf.

[6 + 6 marks]

(V) CommutaHve PYoEuH/ ol convouwhon s

AAO H2 ) 1@ hin) =] A1) @ i) ] &1

L~

Duttbutve pm&&q o4 onvolHous

/[9{,(\4) + A tn) ] @ Wv)
[?HLM@W"‘” ‘qgcmc@\/\cm)J

7 e

w-///:: o
St/
| 9 \/ ¥
e

= L
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Q.5(b)

The complex exponential Fourier series representation of a signal f(¢) over the interval
0, T)is

v 3 .
= e jnnt
f) n;mu(nn)z
() What is the numerical value of T?
(ii} If one of the components of f(t) is Acos 3nf, determine the value of A.

(iii) Determine the power contained by the signal f(#) upto the first four harmonics as a
p y gna P
percentage of total power of signal.

- C 3 el
Note: nz}‘; p = 0.669 _
9 ‘Jmﬂ‘( [4 + 4 + 4 marks]
2 {1 ] e
B .A;oo[ 44 (M)
w . DO, \]V\WQ'L‘
B\d o WP waa Y
. N=-—m
O e e ileali= TL |
4+(wﬂ)2]—1a) [ /L 7
(Y T= 2 = 2SI ade  dv
W TL L/

GT) CO'MFU"‘U’\"CU e T oSS T
= Acoasultt A co s VWt

hae W=3
P4

Ba= A =2Re [Cn]

A ST
lr“r: 0.0 64 J A
-
R o0 f\(* ’
(M) Bwa B\d Pmeaval’s powdd A oven
i 20

nh=-

. _‘_,S\xvc)}'ﬁf =Cnl?
=

A
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= %LCVJ =0 [cﬁ+ Cy 4+ Ca™4 Cy [ 4 Co?
n=-
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hete _F:.d‘n-: Fooar i i B SRR R

Cw z[ 3 2}
H4(nrl)

Pobns. o G e el , C, =006819

Cysz BR23 ¢ C4=0:01%

SP.':: 0-668»0_ Ay

6__

Puu,v\’rcxgx bt powu o 4 houmowd U

iP‘ S v 100

Lyl E‘ \cm|2 0.¢¢q fa/h;em)g
/

= (0 éég <10 0 Tooyg
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Q.5 (9

40\»
_

(i) Find the Laplace transform of the triangular wave shown in figure.
x(f)

1_.

0 1 2 3 4 5 6 t
(i) Determine whether the signal below is periodic or not and if periodic, determine

the fundamental period of the signal.

x(n) = Re[ejnn/12:]+1m|:ejnn/18:|
| I8 + 4 marks]

A1)

Ay ()
o Lk A lE) = lT/\
ol A2 |
0 ( 5
At) = ) —ovl4—1) +¥le-2) - -7
dilt) = tuly) — o (e-)u -+ E-Dul+-2)

— X (%)

TdKJ‘W‘d La‘;lac& +an sforwm e At

- /
Xrka) = <5 e L -2y utlp)

Aft)= tult) —

—25
_ ) _Ez i) e—6+\LL —2;)6
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F] Am = Re[@ ]+ T [eT/E]

= W1 = %} OU'!O‘ Lo, {\lz/) /
A//‘\ Hele wz 7 %2 i (Rd}‘}?maj)

Henu, %in) U pwooUcL

= & 2~

N 72 @ﬂv

wo:%Kz

oY

Q.5(d)| Compute the circular convolution of the following sequences using DFT and IDFT:

x,(n)=1{1,2,1,2} and x,(n)={4,3,2,1}

|

X‘\Kﬁ atm)*?(lf"W@ Ao (W)

By ey e ad o TOULH S 1
' LL!W\a SO EY.

PSR
\atﬂ) TR 2,/’1 /
L] // 529
L9 A 4 S
= | f4, 16, L4, 1@} Al

t

Now, olreulod v on o @ow?wiwg
Jequumeds Uu\wa —+Haoly DFT:

A(w)= cos V\W + 8w (V\T_l —wg@w,)-}s\v{nw

Q= C_F ﬂ‘ ) :
- o (\2 ‘3@.. ’H
| =

[12 marks]
Wy (90) eBEDTRL LK) |
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Q.5 (e}| Derive the impulse response h (1) of a highpass filter to meet the following specifications:
Cutoff frequency = 250 Hz '

Sampling frequency f =1 kHz and
Filter length =7 [12 marks]
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t
Q.6 (a)| (i) For the signals x(f) and y(t) given below, determine and sketch J x(t)dt and

H

_[y('c)d'r:

—wx(t) y()

1 e 1

o—t——f—t  ° 1 Jﬁ i’ I‘ f """" t.
)| — S S

1 1
(ii) For the second order FIR lattice filter with reflection coefficients K, = 5 K, = 1

draw the FIR lattice structure and find the transfer function and impulse response

of the FIR system.
[8 + 12 marks]
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=(b)

(i) Determine the time domain signals corresponding to the bilateral Laplace
transforms given below. Specify the properties used:
1 i 8_35

1. X(s)= T (—S—J, ROC:Re(s)>0

; B
2 X(3)=S 55, S . ROCZRE(S)>O
8 S

5

(i) The impulse response of a relaxed linear time invariant system is h(n) = o u(n)
with |a| < 1. Determine the value of the step response as 1 — o»,
[5 + 5 + 10 marks]
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/
(c)| (i) Letz=rel®ands=o +jQ. Use bilinear transformation to show that if r < 1, then
6<0,andif r>1, theno >0, and when r=1, then 6 = 0.
(ii) Consider a signal x[n] such that

[k for -Nj<n<N;
S 0 for rest of time period

S 1 O

Discrete-time periodic square wave

If time period of x[n] is N where (N > 2N, + '1), then determine Fourier series

coefficient a, for signal x[n].
[10 + 10 marks]
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Q.7 (a)| (i) Determine the signal x[n] and rational z-transform X(z) for the following cases:
1
1. x[n] is right sided, X(z) has a single pole, x[0] = 4, x[2]= T
1
2. X[z] has poles at z =% and z = -1, ROC includes |z| = LY x[1] =1, x[-1] =1.
(if) 1. Obtain exponential Fourier series representation of the periodic signal shown
below.
f®
-2 -1 0 1 2 3
2. Draw the magnitude and phase plot of the Fourier series coefficient of the

above signal.
[10 + 10 marks]
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Q.7 (b)

(1)

(i) Suppose we are given the following facts about an LTI system S with impulse
response h[n] and frequency response H(e/®):

n
1. [%) u[n]i)g[n], where g[n] =0forn>2and n <0.

2. Re{H(e™?)}=1.
3. H(e/®) = H(e/@-n).
Determine h[n].

(i) 1. Mention any five properties of ROC of Laplace transform.

2. Find inverse LT of H(s) = In 1 -
3542

[12 + 8 marks]

@PVOPUHQJ of Roc¢ pf laplad tyawu fovw

—> fov left alded 8Sleghal RO ¢ wil be
lef+ 4o +he le Phuiost Fo\c T

— Fox ¥ Falded -ab .Ro¢ wiu be
Wk atde +otHae vightiuwostpole -~
a’* Pe

— Fov bottn aided 5\a/wal ROC will

A SM\PA _~
o ¢ dowt ot t clude pl@ , &

—> for Mnite dwiated Sl\aMod ‘ROC wilU b¢

o vive 5-plame exwdjwa 4 =0"0ud 3=

&
@ go-dmme )

i of e |
G el g
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vy
N

(i) Consider the 6-length sequence defined for 0 < n < 6 as x(n) = {%, -2,3,0,-1,1}

with a 8-point DFT X(k). Evaluate the following functions of X (k) without computing

DFT:
1. X(0) 2. X(3)
5 : 5
3. X X0 4. X
k=0 k=0
(ii) Suppose the following facts are given about the signal x(f) with Laplace transform
X(s):

~ 1. x(#) is real and even.
2. X(s) has four poles and no zeros in the finite s-plane.

T

3. X(s)hasapoleats= %ejz ;

oo

4. [ x(t)dt=4
Dete:r;ine X(s).
[10 + 10 marks]
(11 © % (+) = Real and ¢ ven- ~
ALL) = RS (/=
el =
@X(s) hwas +ouy Po\@ 2nd MD/';WS

v, A1) =7 Real

%3y hadt Po\u tn QDV\jULaaH P:‘L‘ 80

e ﬂfq : 4 o uig
) e] ]-Hmzm 9 {
" {81 o ThE s { 6*—]“/‘4
o e
S
.//
and o lt) = euny FO\U Lp]u}gz(\u£w'\+fn...\/e
8 44 = = e\iﬂ/“f v S
B e e
6L1 = «-—-—8z — ..._1 e'—J L{'

2
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— 00
Heae X(s) = 5

(8+5) C6+623C6/+52/%+/5‘r)

> K

<5+_J§_€]ﬂ/tj(3 t‘jz_@'*]“/v(s,_jt@]”/q)/s%;

= Pu}‘ 8:—"0, l\,V" X(ﬁ)

7 g\ 71 eI/ [—1 )T/ ._154”/]—“#[’
i .t W) =9
> ¢ =
DB
R = Ax._L]
¢
ey
xls) = C (4/4)
8+16W/q a—1 e T/ s+ Le Ti/4)\
B 7,
- (1)4) /
o
- &/4)

(- Vg) (& + /5
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X(8)= (¥4 J}
L B AT eua

@ A tn)= {%\,4,5,0,—1,125

wae, 04£wn<L¢
o () DFT_, »( K)

& dlwu,

= = X
X (K=0) %OML>//'7

A L= Awi”
@K (s) = X(K N)— >< K= 3)

= (oY= (D+A(2)-%(3)+oA(Y)-A0

—

= {1 —(-2)4+ -0+ (-1)—1

K(2)=4 | Aw |
B Sxtp) = N%@

/“‘"f_7

o =
e

: 5 YR
2@ iﬂlxcqzj oo zom )|
B\d F_Me\/aﬁs povou +o yemw

e é[l-ﬂ—l-k‘]iro-k!-\rl]

—

= 29C \}f‘—‘ﬂ §%M
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Q38 (a)

Using DIT FFT and inverse DIT FFT, determine the output of the system if input x(n)
and impulse response h(n) are given as x(1) = {2, 2, 4} and h(n) = {1, 1}.
[20 marks]
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A discrete time system is described by the difference equation:

3 1
y(n) =y =1+ 2y(n=2) =x(n)+x(n-1)
with y(-1) =0 and y(-2) = -1.
Find:
(i) The zero input response of the system.

(i) The zero state response of the system due to step input u(n).

[10 + 10 marks]
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Obtain the direct form-I and direct form-II realizations of the LTI system governed by
the equation

y(n) = ——;%y(n—1)—2%1y(n——2)—2—14y(n—3)+x(n)+4x(n—1)+3x(n—2)
[20 marks]




MADE EASY Question Cum Answer Booklet

Page 76 of 78




MARDE ERSY Question Cum Answer Booklet

Page 77 of 78

Do not
write in
this margin




MRADE ERSY Question Cum Answer Booklet

Page 78 of 78

QOO0




Space for Rough Work




Space for Rough Work




Space for Rough Work




Space for Rough Work




	ANKITA SINGH_166 - Copy.jpg
	ANKITA SINGH_166.pdf

