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T () SAUFGT A g U ar qur @ & | yd% @Us § Wi qvT & | fal wier gl &
I T | Tl @U@ 9 G FH g1 9vT HavT &1 e |
(i) T & HH GHTE |
(iii) T G97 & QoI 9T T I AHErEd: U Qe 591 ST |
(iv) TRV Seiageie (AI7-HIFmMaeT Serageiat) &1 T4 BT 5T Gar & |

Notes : (i) This question paper has two sections ‘A’ and ‘B’. Every section has four
questions. Attempt any five questions. At least two questions has 1o be
attempted from every section.

(ii) All questions carry equal marks.
(iii) The part of same question must be answered fogether.
(iv) Simple calculator (Non-programmable calculator) may be used.

H|US 3
SECTION — ‘A’
I () U p-n ST SRS W Bl T HrAS 3R N o g e wdt 1 oo ekt 6 qvi

T X R GRT A wfad gt 8 2 20
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R
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MOR-22

Describe in your own words the conditions established by forward and reverse
bias conditions on a p-n junction diode & how the resulting current is affected ?

Determine the d.c. bias voltage V. and the current I for the voltage divider

configuration of Figure — 1.

+22V
10 kQ
39kQ
10 pF
10 pF 16—V,
Vi )| Vce B =100

3.9kQ

1.5 KQ 150 HF

Figure — 1

(a) U WOl 1 2 - = ¥ H(2) = 5 ROC |z| < 2 5omrelt %1 3 wfefean s

HIT | 10
(b) IR x(t) © x(Jo) FRAT TR S 8, At fet x(5t — 3) FH FRIAT FeRoT
1A T | 10
(a) WWWWWWy(S)=$l_T)%,H?W&WWWI 10
(b)  af¢ T Ged THg LTI Hotett 3% &9 | e afor g, 10
g3%9+4§-(X1%Q+y(t)=2%(t9+4x(t)

Al 39 x(t) = e 2tu(t) % T SR wonelt i ufafwar T Hig | ([ TREE
feafaat amev)
(a) The z transform of a system is H(z) = Z_LzROC |z < 2, find the impulse

response of the system.

(b) If x(t) « x(Jo) be Fourier transform pair, then find the Fourier transform of
the signal x(5t — 3).
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1
(1) (a) If the Laplace transform of a signal is y(s) = é@jl—)then find the final

value.
(b) A continuous time LTI system is described as

2
T 4 B0 40250 4 4

Assuming zero initial conditions, find the response y(t) of the above system
for the input x(t) = e“Ztu(t)

3. () O % y Wi Faiita sifve (fa-2) 3t sa% gae gihe a5d 20
o0 400 — B
+T AMAA A T+
\'A 200 Q V1/500 Vs
- fa=-2 i |
(i) FFF S Hike H Sgha S A watad s (Fa-3) 3T aRT I i & HiT | (S
favatmor fafr gr) 20
I
¥ 5 il
+ +
124/2 cos 10% '? 5mH lel
=3

(i) Determine the y parameters of the network of Figure — 2 and then draw its
equivalent circuit.

I, 1000 40Q T
+T MWV MWV T +
Vi 200Q V1/500 - 2
Figure — 2
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(i) Convert the time domain circuit of Figure — 3 to the frequency domain and solve
for I, using Mesh Analysis.

40 _>Il 400 pF
—— MWW !}

+
12\/5 cos 103té> 5mH <

21,

N +

Figure —3

4. () 2.5 M 0 gaes fsigeis ke # aleest gagsiear 0.055 Vm/N ¢ i
T 1.4 Nm/m? &1 g1 ¥ | 3 Saiest &1 qelieidiet 40.6 x 10712F/m 2, t STl aed
ST T ATl olgAeerd A hifg | 20

(i) e A dere HRee F1 THR 6 x 6 x 1.5 ol ¥ 59 W 6 N &1 a1 @ & @i
I AT AR 150 PC/N ¥, weidielie) 12.5 x 1077 k/m & 3R Hedrerar Hidish
12 x 106 & At ST A, TSt 71 HUHied T HIT | 20

(i) A 2.5 mm thick quartz piezoelectric crystal having a voltage sensitivity of
0.055 Vm/N is subjected to a pressure of 1.4 Nm/m? if the permittivity of quartz is
40.6 x 10712 F/m. Calculate voltage output and charge sensitivity.

(i) The dimensions of Barium titanate crystal : 6 x 6 x 1.5 mm. The force acting on the
crystal is 6 N. The charge sensitivity is 150 PC/N, permittivity is 12.5 x 10~ k/m
and modulus of elasticity 12 x 10° N/m?. Calculate the strain, charge and

capacitance.
gug — ‘@
SECTION - ‘B’
5. (i) feed ¥ guig @ DTL We % SReE H afra Hig | 20
IVCC (5V) ’
Lyl e Vec (5V)
1 < I 4
35kQ iiz'zikg J % 5kQ
Dy ' | &1 5 Bl o
] i N
! D D D
DB 13 I : A 1 2
Bo—1<- 'y f Voo (5V)
Dc 1 Dy Dy |
S i
C l 5k : 5kQ
I, i
T | & Dy D D
I €—— Load gates —>
fe4
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| (i) Faa4 ¥ 3ot T fax & fow Hense 1@ 3uid oo 3 wifed AT hiteTe | 20
’% (i)  Explain the operation of the DTL gate shown in Figure — 4.

=T L v..(5V)
1 <
$5k0 3:2‘2kQ J 5kQ
L1
It
Dy

> o

]
]

1

]

]

1

1

1

i Dy D,
]
]
I
: Vee (5V)
]
]
]
]
1
]
]
]
]
1

5kQ

mnr

A
N D, D, D,
<—— Load gates —>

Figure — 4

(ii) For the above mentioned figure (Figure — 4) calculate fanout, noise margin and
average power.

6. (i) T&d ™ ok aifwsafed £= ABC + BCD + ABC & feaig 20
(a) T GRUN TRA |
(b) K-map ¥ T HU |
"~ (c) et NAND Gate gRT W& & |
(i) Tea=-5 % foAu et dieest 7@ i 19KV, =20 mV d.c, V; =-50 pv 20
{i) Given the logic expression f= ABC + BCD + ABC
i (a) Make a truth table.
(b) Simplify using K-map.
(c) Realize fusing NAND gates only. -
MOR-22 8 [P.T.O.
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(i1) Determine the O/P voltage for the inverting amplifier shown in Figure — 5,
if vV, =20mVd.c, V., =-50 pv

7. () (a) ZIGUNST FE ? TS i Pl Wiche I Terael ¥ A A | YeeTwe HaR A
T HY STied § 2 10

(b) T 3MSYL 3R FYC 8-e TSTH &, TF 8085 H Ulel i STET-3TEHT HIl & ? 10
Gi) s fafew: 20

(a) THTA I {H B

(b) 47H Sirgn

(c) 92H ==

(d) 64H g

(e) 92H =M % 1% 3 64H Sitgt % aI% I Bl UGRIT HET |

(i) (a) What is transponder ? Explain each block with the help of circuit. How it

relates to satellite communication ?

(b) If an output and input port can have the same 8-bit address, how does the

8085 differentiate between the ports ?
(ii)) Write a program to
(a) Clear the accumulator
(b) Add47H
(c) Subtract 92H

(d) Adde64H
(e) Display the results after subtracting 92H & after adding 64H

MOR-22 6
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8. () UH S TRl FAREH yads | frefafad Rl 1 V, = 1000 V, R =40 kQ, I, =25
mA,f=3GHz,3iﬁW§{DI= 1 mm,ﬁﬁ%é\ﬂiﬁ=4cm,aﬁﬂmaﬁmﬁz

fdemer = 30kQ

o TG AiceST & HRUT SYHTH e V, Jd ST |

o UG P ST T HIAT | (S FATST Pt AR ) 20
(i) e 3R Aa heidl ¥ SieR TaTgd 3 AT P I 3o THEATET | 20

(i) A two cavity Klystron amplifier has the following parameters : V, = 1000 V,
R, =40 kQ, [ =25 mA, f =3 GHz, Gap spacing in either cavities = 1 mm,

effective shunt impedance excluding beam loading = 30 k€2, spacing between two

cavities = 4 cm.
. Due to I/P gap voltage find the maximum voltage V,
. Find the efficiency of the amplifier, neglecting beam loading

- (i) Differentiate automatic and manual control system. Explain with the help of an

example.
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