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1) Question number 1 is compulsory.
2) Attempt any three questions from the remaining five questions
3) Figures to the right indicate full marks.

Find the angle between the surfaces et P
xlogz+1—y?=0, x’y+z=2at(1,1,1).

Show that the functions fi(x) = 1, f; (x)‘ = x are orthogonal on 05
(-1, 1). Determine the constants a and b such that the function
f:(x) = =1+ ax + bx? is orthogonal to both f; and f,on that interval.

Find the Laplace transform of f T 3 sinu dit T R ’",.‘f*05

Prove that f(2) = (x3 3xy + ny) + t(3x2y x2 y —y3) 05
is analytic and find f'(2z) and f(2) in terms of z. $

Obtain half- range sine series of f(x) = x(7 — x) in (0, 7) and hence, 06

find the value of 2 & 1)1)3

Provethat 06
F= (y?cosx+ z3) i+ (2ysinx— 4)j+ (Bxz* +2)k
is a conservative field. Find the scalar potential for F.

Find the inverse Laplace transform of 08
$32
s2—4s5+13
o
(s-a)s-b)
Prove that J5/,(x) = Jﬂzx (3 xx sinx — = cos x)
Find the analytic function f(z) = u + iv if 06

3u+2v= y?— x?+ 16xy.
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Q.P. Code

4 <x<1 i : : .
Expand f(x) = {sz 2 < i <2 period 2 into a Fourier Series.

Prove that

fx3 « Jo(x)dx = x3 - J;(x) — 2x?% - J(x).

Use Stoke’s Theorem to evaluate fc F-dr
where F =yzi+zxj+xyk
and C is the boundary of the circle x* + y* + z* =1, z = 0.

Solve using Laplace transform (D? —3D + 2) y = 4e*" with
y(0) = =3 and y'(0) = 5.

Prove that 2 J," (x) = J,(x) — Jo(x).

Use Laplace transform to evaluate
f, &* (fot u? sin hu cos hu du) dt.

Obtain complex form of Fourier Series for f(x) = e** in (—m, m)

where a is not an integer. Hence deduce that when a is a constant other
than an integer

sinma (-D)"a

einx
i (a? — n?)

cosax =

Express the function

kx
—g for x <0
) =94 s
e forx >0
as Fourier Integral and hence, prove that
o]
f“’smwx do=2 e if x>0k>0
—— dw =< if x s !
w? + k? 2
0

Using Green'’s theorem evaluate

j‘; (e** — xy)dx — (y? — ax) dy

c

where C is the circle x? + y2 = a2,

Under the transformation w = %, show that the map of the straight

line y = x is a circle and find its center and radius.
XXX XXX
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Please check whether you have got the right questlgn paper

N.B: 1. Question -1 is compulsory. At e e g
2. Solve any THREE from remaining questlons. DI MY
3. Assume suitable data it necessary. S

*m terminal Mos structure. A A S & = 5(05)

! === width of the space charge region in a PN junction when a reverse bias voltage is applied consider a (05)
at T=300k, Na=10*cm3and Nd = 10‘5cm ni= 1 5x101°cm"” and VR 5\1’ Vb| = 0 635\! Vbl is

iz in potential barier voltage. I S S & BT ESL

mote on HBT. ' g I S SSNEST O (08)

Zifferences between FET and MESFET. R 3 (05)

construction working and characteristics of Tunnel diode. " E (10)
@nc explain hybrid 7 ( pi) model of BJT e _ (10)

=== Vbi in a silicon P-N junctlon ar T 300 Kfor Nd 10%¢m?? and Na = 1{.11~"r.m‘3 and ni = 1.5 x 10%%m™. (10)
constructions working anq ch,aractenstics of E: MQSFET S E S (10)

4= construction, working‘%ar‘rd cha'r‘ac'terist-‘i(:siofFET SRR S S 3 (10)
following effects in FET = (1) Channel length modulation =~~~ (10)
(2) Velocity saturation effects. :

@nd explain energy band diagram for MOSFET for different gate bias conditions. (10)
working and characterssttcs of SCR : o (10)

= ~otes on Bﬂy\‘fOU['"Of th,g;-fglic_;w:ng g (20)
2 Zener diode voltage regulator.
H Triac
= Solar Cell
Photo diode
LT relaxation oscillator

06

03
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= 1) Oueston No.l is compulsory.

2 Owx of remaining questions, attempt any three questions.
3 Assume suitable data, wherever necessary.

Deaw Master slave JK flip flop 5
Describe ring counter operation with the help of logical diagram - 5
1 se half subtractors and gates to realize the Full Subtractor 5
Compare Moore and Melay machines 5
12 Design 2 bit comparator and draw its logical diagram 10
(5 Design 1 digit BCD adder using IC 7483 and perform (0011) ., + (1100),., 10
Use 4:1 MUX and gates to implement the following function 10 :
Y (P,Q,R,S) = £m (0,3,4,6,9,11,12,14, 15)
- Explain the working of shift register IC 74194 in detail with applications. 10
E

Design a mealy sequence detector to detect ---1001--- using D flip-flops and logic 10
E=es

Design a circuit with optimum utilization of PLA to implement the following 10
Sanctions .

A=y m(l1,2,6,8,11,13,15)

B=ym(0,3,5,8,9,12, 14)

C=3y m(0,2,4,7, 10, 11)

L se K-map to reduce following function and then implement it by NOR gates. 10
F=nM(1,2,4,7,811,13,15)+d (0, 5, 9)
Elminate redundant states and draw the reduced state diagram. 10

Present State Next State Output
X=0 | X=1 L
A B D 1
B C E 0
& E B 1
D E B 0
E D c 0
F B D I
moles : 20
Umsversal shift register

Jobmson 4-bit counter
Seuck at 0" and ‘1’ faults
Faplamn the characteristics parameters of logic families.
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Please check whether you have got the nght questlon paper

N.B: Question.No.1 is compulsory.
2 Solve any three questions out of remaining fi ive questlons

3. Figures to the right indicate full marks.

2) Find the equivalent inductance of the network shown. 05
L% 3 :
S
o
e ‘
Test whether the polynomial P(S) = §* + 753 + 652 + 215 + 8 is Hurwitz. Use continued '
L 05
faction method : i
State and;pi'dve- the condition fo'rrccipr()city'in‘-_tcnns of Z parameters. 05
' 05

Obtain expression for current in the following circuit.

1 UUU; !
R L

U C+)
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2) Obtain Thevenin’s equivalent network in the circuit given below for the terminals A and B. 10

| |
Q.P.:Codgf:f!'2~769_ - - | }A

4 Vac |

Ve
r R MAA T = & —
[
o 2 A

For the network shown find the current i(t) when the switch is opened at t = 0

i+ A

Vo ~ io \*‘-§

___L_ £ 3 %lohﬁ_

10

S =
= 4w

Y parameter of the network shown in below figure. 10

B I
.
\ e
WV
T 3\.12
.
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% Realise fostef-1 and caur- 11 of the following impedance function
S+ 1)(S+3
| sy = STDE+3)
S(S+2)

Test whether F(S) = %%% is positive real function.

. R o :
Determine the voltage transfer function -VE for the network given

ESE62E0555449C8D0DS00FB5A930BA18
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2
& For the network shown the switch is closed at t =0 Determine V, ‘-:;—: and % att=0" 10

—>|

o |
10A 24 %—:1_ 0°S fer V(L)

05

P

of a transmission line are
Jkm L=22MHkm
*10° U/km C=0.005x%10° F/km

the characteristics impedance and propagation constant, attenuation constant and
constant at | kHz

e poles and zeros 0+ the impedance function Z(S) in the network shown. 05

\ . SRS & I
__\__. 4= &

& transmission line is terminated by an impedance of 150 +j150 Q. Using 05

ESE62E0555449C8D0DS500FB5A930BA18
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b) Find the Current through 6 Q resistor using mesh analysis in the circuit given below. 10

6Q ;
¢) Write short note on initial conditions and final conditions of R, L, C, Components 05

ESE62E0555449C8D0DS00FBSA930BA18
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Mxx Marks: 80 © Duration : 3Hrs
"% B -1] Question no.1 is compulsory
2] Attempt any three from remaining

© 1_Astempt any four questions P S F e S M S8
2) Define Accuracy, Precision, Linearity, Sensmwty, Resolunon DR g TRL T
&) Write applications of Q-Meter
<) Explain Role of Delay Line in CRO
d) Write Selection Criteria of Transducers. NENT G S
¢) Write brief information of Programmable Logle Controlier
f) List pressure, level and flow transducers

0 2.Attempt the following questions « 7[2‘.0] !
2) Draw and Explain Measurement of Inductance usmg Maxwel] Bndge > L

b) Draw and Explain Measurement of Low and ngh Re31stance usmg, Kelvm s Doubie
Bridge and Mega ohm Bndge _ ;

3 Attempt the following quesnons [20]

2) Draw and Explain Digital Storage Oemlloscope (DSO) aIso wrlte apphcatlons of DSO.
&) Draw and Explain Llssajous Fxgures m Detectmn of Frequency and Phase

Attempt the followmg guestmns

~ 2) Compare RTD, Thenmstcrs, Thermoeouples- w1th thelr constructmn Ranges and
Applications = - -

%) Draw and E:gplam, an 3 ene a_pphcatlon of ] -mear Vanable Dlﬁerentlal Transformer

[20]

e followi gquestions SR LN ESTTE 20]

, _\,d.Explam Capac:tance type method for Ievel measurement .write advantages and
dlsadvantageait g

5) Draw and Explain_ Rotameter for ﬂow measurement write advantages and
dxsadvantages of it ~

- ,' a short note on

S [20]
Ehstic Pressure Transducers
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