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In the circuit given below, find the voltages at point A and point B. 10
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(b)  HiY few o DTFT ¥ G GHI-Y&T (S1F) 3 x(t) F 71d AT |

r | X(e¥)|

_&F] sin (Q2)

22
4

‘ Sx of 2x v x X 0 X =
\ 5 ) 2 2
N arg [X(e*?))
‘ L 21: T' ®
fj _____
f‘l
2 —3r 21 =24 0 _;:
1 £ 4 —2x 1+ =
3 '
% Determine the time domain signal x(t) corresponding to the DTFT giv
: below : prb:
E : 10
T AX(eh)
i sin ()
i
|2 el M h
4 ~ —8n -br -2n 3 T R 10 €K =
4 2 2 2 2
arg [X(e*)]
2n+ :
—3n ~2n =K 0 X
4 ‘e _23 - o
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oltage waveform of the circuit given below for 5V,

tv
Drav GO drop in diode Dy is 06 V. 10
50 Hz ac rms input. Forward voltage drop 1
100 pF
%,
D,
TPUT
INPUT OU
10K
o—

(d) ?rnﬁaw-wﬁmégasm@xﬁ%ﬂaar@aﬁmmaﬁmﬁm
B | T T B X = 0 % R vhuw ol @A S | QR I X = 18,
R 00 % 103 11 01, T: 00 sraer ssvi} & e & i R e Qe &1
Design a sequential circuit with two D flip flops A and B and one input
X. Let the state of the circuit remain the same for X = 0. However, when
X = 1, the circuit goes through the state transitions from 00 to 10 to 11
to 01, back to 00 and then repeats. 10
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o-port network given in the circuit

G

Calculate Z-parameters for the

diagram.
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Q2. (a) ¥ ¥ wafdfq uftay ¥, T | FHoft K, G & qur §uii # 18 7149 48 @
FRt=0W)|

ST ¢ = 10 ¥H0S W FHf K, Y Fraitfrg e far Smar @ 3T £ = 18:68 ¥%78
W Y7: HAIfra o Ry Smar 2

W F W wuiiey ¥ SRIR fiia dieear smfga Hifve a0 @99 10 HS,
18-68 ¥Fz 31 28.68 /S 9T el Seear 7 gra iR |

F
,f

95 Q D)
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5Q 1A :§=0'1F
fria
Ky pe 01A
Jﬁ\— : - < A

In the circuit shown in the diagram, initially key K, is closed and
C?P&citor has no charge (at time t = 0). :
Fow at time t = 10 seconds, key K, is opened and at t = 18-68 seconds it
1S again closed. 7

Plot output voltage across the capacitor with respect to time and find
output voltage values at time 10 seconds, 18-68 seconds and

28-68 seconds. 20
950 5:V 2
2 Q % 1A [C=01F
1 OUTPUT

Ky50 01A
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(b) &t R 70 o fraTesn s 35 g w Ry e, fored S STAE 2y 32
- A o GhersT) et = 7-4 VA 37w dreeqr Hau@T = 06 V2

e T —

(i) W%WMmmmﬁhmm Tt Sreear aiTEy I IRRad
<hifore e i ameg it smafr < e iR )

(i) Ry 3T SR R STt 3wt & et a0 IR0 301 ot 9 U
D = 0-25 % foTe 38 wohm s fifir s il amafyr smfefia @ |

R,
MWW
100K
?+12V
/ AAAAA 0 ﬁ'lh
T 1K
01 ”F._L / R3239K Zy
CiT °-12V
V2 ZZ
R;<1K

Consider the circuit of an operational amplifier given here in which

Zener diodes Z, and Z, are having reverse breakdown voltage =74V
and forward voltage drop = 06 V.

(i) Draw the output voltage waveform showing voltage value with time

and calculate frequency of output waveform.
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(ii) Modify the circuit for duty cycle factor D = 0:25 by replacing R,

from combination of suitable resistances and diodes, so that output

frequency is not changed.

20

v +\
1 V3
+——o OUTPUT
0.

luF__ Z;

T
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|
Y 2®)
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(c) ‘T%%gﬂ?ﬁ%ax(n)mz«swX(z)ﬁﬁqwﬁaﬁmﬁhg&waﬁl@%
ST IR R 2, 2 w3 x(n) T IR | Feoriw G = + S

Im

X O-I3% (zeroes)
; X-¥4 (poles)

:

1

oD
\l_/ O r 3 > Re
T — “"_1_ \\ .1. -}-
2 4 \ 4 2
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\
\
\
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\
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\
\
X
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Q3. (a)
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Determine the causal signal x[n] if its z-transform X(z) is SPG"iﬁedlby =
pole-zero pattern shown in the figure below. Take the constant G = —-

4
Im
F r=—1—.
2 X (O-zeroes
t’ : X-poles
/’ !
’ 1
/ )
l’ _1-'[_
7e \4
I'4
O O x > Re
-1 -1 3 1 1
2 — —
5 % 4 )
\
\
N
\\
N\
hY
X
i X
EGIRRTSC]
FA,B,C,D)=¥m(, 3, 4, 11, 12, 13, 14, 15)
o fomm Hifsr |

THH 4 ¥ 1 Tgdahash U1 9T FAE (1) § Fri=aaq v | Fas A 7o B 9y
=3 Uil & w9t stweT @At § 3w, 9T C 3R D #1 %o & Rl
W% 9 qiifaEt AB = 00, 01, 10 71 113 F %Y C 37K D % $eid & §9 &
STh L T R ST @ | e 1 St~ sl Shuret () g e | |

Consider the Boolean function : '

F(A,B,C,D)=Xm(1, 3, 4, 11, 12, 13, 14, 15)

Implement it with a 4-to-1 multiplexer and external gates. Connect
inputs A and B to the selection lines. Input to the four data lines is a
function of the variables C and D which are obtained by expressing F as

a function of C and D for each of the four cases when AB = 00, 01, 10 and
11. Functions are to be implemented with external gates.

?
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e R H, FNRTT o T, 3 R Vg = 046 V 3 p = 499 &

(b)

) A 20 Hz 3R 2 kHz TG 3 ac dieed oo 06 HIC |

(i) T TN Ty AT Ty % Heidedi T de Seedl 1 i |

91K 2K
10 pF 100 uF
Rl _—l + R2 qg_ g ﬁ]ﬁ?‘l’
- Co Cs
Ciei |\Q9
S R <
fa{u o——\ s 3
10 pF 36 K
100 K R; =10K
R % :
Rs 2
200 E
: 1KS ==100uF
33 l—lEC‘ - 13K R7 C5
4 R6

In the circuit given below, transistors T, and T, are having Vgp =06V
and B = 499.

(i) Calculate small signal ac voltage gain of the amplifier at 20 Hz and
2 kHz.
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(ii) Find dc voltages on collectors of transistors T, and Ty resP

ouTPUT
Cy
INPUT o—— F'j
10 pF
Ry = 10K
3-3 uF
C
o _I_ o

(¢) T LTIdA 3 IR BRI hin), F=TA Ny < n < N 7 qfoqivd @ | Ffe e
N, < n < Ny F1 81gH LTI 7 FRW x(n) =7 8, T T8 A=00el 316 <hiiorg S
fore frfd y(n) 1 ARG N, Ny, Ny N, F AT H EIAE |

Impulse response of an LTI system, h(n) is defined in the interval
Ny < n < N,. If the input x(n) to the LTI system is zero except in the
interval Ny < n < Nj, find the interval for which the output y(n) exists in

forms OfNo, N].’ N2 and N3- 10
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Q4 @ ﬁ“ﬁhmﬁﬁmwﬁw%ﬁma
mmﬁ"ﬂ'aﬁ'mmﬁp Iy, Ipy, I 3T Vg 3 A Fefca T
O'SV@RVCE(sat.)= 0-1 V % sifafeeh 7 & a0

T it VgE (sat.) =
e : .
SIS % o srerett o g = 50, Vg (on) = 0-7 V 3T V= 0-3 VE |

1kQ

Ip
——;
Ve
+
e Y

l/
Vee = —

<

5

i
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(b)
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For the Schottky transistor circuit shown below
]

and V. Next, REtstl the Schottky diode and determine Ig,
and Vog assuming additional values of Vg (sat.)

Vg (sat.) = 0-1 V. Assume parameter values of
and V= 0-3 V for the Schottky diode.

Ip

determine I, Ip, Ic

lic

1kQ

.1”__..

e e 5 G I T T

aaxt)= [@(3“”]. [_H__sin(ZEt)J
it it

t
in (2
e jsm( nt)

—Q0

dt

mt

sk Turer; ffdE i |

Find the Fourier transform of the following signals :

@ o= [2aie0], [einGe)]
nt it

13

5V

ID, IC
0-8V and
B =50, Vg (on) = 0-7 V

20

20




(c)
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t
in{(2xt
() x(t) = JS_‘_‘_‘__“._)d

nt
—cC

Specify the properties used.

‘ﬁ%ﬂﬁﬁfﬁqﬁwﬁvs@ ac

%W%ﬁwmvs =V, cos ot &, adr
Vo=1414 V3w ¢ = 300 rad/sec, ® |
amﬁmwﬁwwmm%ﬁmﬂﬂﬁﬁmRL%qm%hmméﬁmsmqﬂﬁwmm
Nﬁl‘%?mﬁﬁ%ﬂﬂmaﬁﬁm]

k=1 n =02 @0Em)

R;340 ohms . : § Ry
v : ‘g
o = 300 rad/sec.

In the circuit shown below, A
Ve = V, cos ot, with WV

s the ac voltage source given by
=14-14 Vand o = 300 rad/sec.

Calculate the value of load resistance R;, for maximum power transfer
and also find out maximum Power transferred to load.

k=1 n=02 (Turns Ratio)

R, 3> 40 ohms
L ] ® RL
~ VS
o = 300 rad/sec.
4
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Q5. (a)

(b)

SLPM-P-ETE

WU B
SECTION B
St £ et 5o % i R, v vl ek e ) e 3 g svet g gy
E, =15 vm%ﬁwam%mwwhm%nm%aﬁwﬁgw a};(E )
> 2

TAE ¥ 65°5° T HI SH@T & | E,, 1 9oy
2 ar - 3o
£ | Ted (RH9) 1 wreaiss Fufia
E,, :
@) ?
655° o
30° e
(1) !
E, '

As shown in the figure, just inside the surface of a dielectric slab, the
electric field (E;) is 15 V/m and it makes an angle of 30° with the
surface. The electric field (Eg) makes 65:5° angle with the surface, just
above the surface. Determine the magnitude of E; and the dielectric

constant of the slab. - 10
no

(2)

1) 30

I
I
Eq :
I

ST S #1 gerdar ¥ iy ff o afwonfiy @ dreadr fw aw s
mﬁﬁgw%maram%l%amﬁﬁgwwram A,

() YA T

(ii)  3tferehes g ?

Show with the help of suitable derivations that the voltage regulation of
a transformer varies with the power factor of the load. At what power

factor will the voltage regulation be :
(i) zero, and
(i) maximum ? 10
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