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Time Allowed 3 1 Hours
Full Marks 1t 200
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E;aiiizzs attempt ed £irst up Eo t he pr;s:ii;::dnzizi:r'
Valued and the rfemaining ones ignored,

Answers may be writ
ten either in E,
glish ar in Be
but all answers mist be in one and the 2 ame lzng_____u:::li

GROUP - a

Answer any three questions

14 a

~ Efbgfgf;?l:ﬂzéﬂg an e.m,f. of 110 V and an internal resistance
SIRir. ot 100 upncted in parallel with another battery with
11el ;ru Y 5 and a resistance of 0.25., These two in para-
and cunnegtzgﬂ Zn series with a regulating resistance of 5.0
R i across 220 V mains as shown in Fig.-1., Calculate
e Eggnltudu and direction of the current in each bettery and
Kirchhn;f'iufg:zf taken from the main supply. Apply only
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(b) Find the value of R in Fig.-2 such that the power supplied by
the 100 V source to the network is the same to the power supplied

by the 5-A souarce,
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Fig. - 2

(¢) What are the conditions for balanced 3.phase load when it is
supplied from balanced 3l-phase source 7

2, (a) If sequence 1{n) 1s a periodic sequence with period N and it
is also periodic with 2N, MAesume that 51{E] is the DFT of flhﬂ
with period N and S,(K) is DFT of f1(n) with period V.
Determine S,(K) in terms of ELIK}. 20

Find the Laplace transform of the rriangular pulse shown in

(b)

riﬂ.-ﬂ-.
15
Rl tion in polar
poisson's equiit ion and Laplace equa :
€) Write down
FI TI ui
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(a) Calculate the Work AW required to move the cart al

Circular path fro on
force f£ield is ¥ u gxry .00, » 82 shown in Fig.-4, s {ne

preferred,

13

(b
) I;:;n :wn identical coupled coils are connected in serieg,
uctance of the combination iga found to be 80 mH, Hhun'th:.

connections to one of the
colls are reserved, a si
ment indicates 20 mH, Find the coupling canfficizngltl:::um"""

colls, o
(e) with equivalent circui g
principle of HGEFE-r‘fu t and characteristic explain the working
10
4. (a) :}E,E'jcah;;;dtl;: design of voltage divider bias method, Dray
gHrMI;].l..],m tranuizfc?jd determine the nﬁf{ra?ing point for a
R
- II"11 %m‘&n- .?:'n._’n )
ks ;
Sl ;E?
b Ji 2 £ Re (2xn)
e - 15
Pig., - 5 &
(b) With schematic 4
<ol ¢ diagram write a note on single-ended power =

(¢) Discuss the full-wave rectifier and wave form using four diodes |
10

5. (a) ?TT}E:E a ::iﬁrf}lip—flnp can be constructed using (1) twe MAND and
ur gates. Explain its working principle and write

the truth table in case of (i), 20
(b) Using Booclean expressions, prove that -
A.B + A.C + A.E.L{A.E.q»t} — 10
(c) Explain the difference between ROM and RAM. 10
GROUP - p

Answer any two questions

6. (a) Show ::at I!-::i a.c. :p;rat:m. the time constants of the shunt
and ¢ ammeter mus e equal for an 11
frequencies, acurate reading at 2 15

(b) A strain gauge of resistance 200+ and gauge factor 2 is conn®®”

ted in the arm AB of the bridge shown in Fig.-6. The resistanc®
of arms CD and DA are of 100.\each. R, is adjusted for balanc®

2

is
unstrained condition. The supply voltage to the bridgd®

z’fldfg v and connted across terminals ED Det ermine the cutpyt
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voltage when , detec
across output ttrmin:?: 2:din£1n1tl resistance is connected

E
Determine the current flowin i Mn ds of %00 S orostrhin,

of 500 micr 9 through the 4
250.n . O8train, if the r*liutmg- of th:t;izxt::-ri: e ng

=
o S
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: 15
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Fig. = 6 —— )=
(c¢) Describe the operation of an LVDT. D

7. (a) Sketch the Bode plot for the n=loo
- p tranafer function for the
unity feedback system given below and assess stability.
a(s) = 20
(8 + 1) (5 4+ 2) 20
(b) Obtain the state transition matrix.in the form e for the
system, X = A X _
| o 1]
and %(0) = 1, x(0) = 1. 15

where, A =
-2 0|

(c) Write the Z-transform of exp(-t) sampled at a frequency of 10 HZ,
5

8. (a) Draw the root loci of open=loop transfer function of the feed-
back control system given as -

K (S + 3) = =~
G(S) H(S) = 5 51 2 (s Vil Wil o 20

congider a unity-feedback control system whose forward transfer

function 18 -
G(S) =

(b)
10 K

5(8 + 2)(5 + 8) :

Design 2 lag-lead compensator 30 that K, = 60 .Hm:

dominant closed-lcop poles are located at =-2% 2.3

internal to the microprocessor
5. which are the various register xocessor
) and can be used by users and which are the register n c o

asible to the user 7
interfacing and device
the difference between me mory :
X ::::r::cing 2 18 it possible to interface memory in I/0 mﬂ:':l j
{eal miero computer has a typewriter keyboard H;::r: .::
) Eh.a:zfre;rugram and data, a video screen dieplays an
(s]
other information,
i
Su se the video screen
hlxldigl;umal contents of the eight memor
Al
28
€3
19

SA
4D

2C
iz 10

ocations ?
t are the binary contents of the memory 1
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£ a microcomputer displays the
y locations as 1=




