Q.P. Code : 13608

( 3 Hours) { Total marks ; 80
T- 1) Question number 1 is compulsery. |

2) Attempt any three questions from the remalnmg five questlons
3) Figures to the right indicate full marks.

Show that u = y* — 3x?y is a harmonic function. Also find its harmonic conjugate. (5)
B Find half range Fourier sine series for f(x) = x33; — <K ST, (5)

©) 1 F = xye®i + xy®coszj + x*cosxyk find divF and curlF PSR )

D) Evaluate [ e ~fsint dt. 5)

) &) Prove that j_%(x) = J;z-; cosx | : (6)

8 Find an analytic function f(z) whose-imag‘iﬁarypért,_i_s e *(ysiny + xcosy) (6)

) Obtain Fourier series for f(x) = 1 + -zf =N SX=0

2
= 1-;’5 0<x< 7w

Shocts: ®

Hawededucethatf—-1—2+ =

A) Show that F = (2xyz?)i + (x*z% + zcosyz)j + (2x?yz + ycosyz)k ,is a
conservative. ﬁeld Find its- scalar potential ¢ such that F = Vgand hence, find the
work done by F in@lisp\l’acing a partiéle from A(0,0,1) to B(1,m7/4,2)

along straight line AB (6)
Show that the set of ﬁm_ctions f1(x) =1, f(x) = x are orthogonal over

(-1, 1). Determine the constants a and b such that the function f3(x) = —1 + ax + bx?

is orthogonal to both f; and f,on that interval (6)
TURN OVER
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Q.P. Code : 13608

C)Find (i) L {log [ sl ]}

(i) L{(e"tcost.H(t — m)} _ o (8)

Q.4) A) Prove that f]s(x)dx=—]4(x)—£-]3(x) -2h® ®

B) Find inverse Laplace of ———= - )z using Cony@luﬁon thedrem,' o (6)

2_
C) Expand f(x) = ﬂ%“f'—in the interval 0 < x < 2m as a Fourier series.

Hence, deduce that %'—‘ I{"‘;‘lr;iiﬂ'...._. il A | (8)

e N

Q.5) A) Using Gauss Dlvergence, theorem prove that jf (2% + 2%x% + 7 2y2k).Nds= %
where S is the part of the spherc x% + y +z2=1 andabove the xy-plane. (6)
B) Prove that ]3(x) +3]o(x) + 4 ]’”(x) --0 B (6)
©) Solve (D*-2D?*5D)y = 0, with y(0)= 0, y’(0)=0 and y"(0)= 1, - (®

A) Evaluate by Green s thqorem for f (y dJ& + dy) where C is the

theboundary ofthe reglon def'me byx =1 x=4 y=landy=vx (6)
3 B) Find the blhnear transformatlon whlch maps the points z= 1, 1, -1

ontopomtsw=1 0-»1 " & (6)
C) Find Fourier cosme mtegral representatlon forf(x)=e %, x>0

 cosws

Hence, showth ff w.= —e ¥, x>0 (8)

1-1-2 2
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Q.P. Code : 545202

1. Question No.1 is compulsory.

2. Answer any three from remaining questions.
3. Figures to the right indicate full marks.

4. Assume suitable data if required.

Q1. Attempt any four.

b What are the important parameters of a JFET? How these parameters are
determined graphically?

¢ What is Early effect? Explain how it affects the BJT characteristics in CB
configuration.

d  For the circuit shown in figure.1 draw the output waveform. Assume diode is
ideal.

Fig.1
e Forthe FET shown in figure.2 the drain current equation is
W -
2
Ing =9 (1 +7£2)" mA, Determine Ino, Veso, Vosa, Vo

. Voo=20V, Rp=2kQ), Rs=1.5KQ, -Vss=-10V.

Fig .2

61AC8839263EA0EEC253 1 FTFD572450E

a Explain the effect of temperature of on VI characteristics of a PN junction diode.

(3 Hours) Total Marks : 80
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Q3.

Q4.

Q.P. Code : 545202

Describe the construction and operation of an N-channel MOSFET in 10
enhancement mode. Draw its characteristics and equivalent circuit of the device.

Describe the different MOSFET biasing techniques .Determine the drain current, 10
drain to source voltage, and Power dissipated in the transistor of CS circuit with

an N-channel E MOSFET shown in figure 3. R, =30k, R, =20kQ, R, =
20k, Ry = 0.5k0, Vpp =5V, Vpy = 1V, ky = 0.1mA/V2

Fig.3

Draw input and output characteristics of CE amplifier. Explain graphical analysisto 10
determine parameters.(Zi, Zo, AV, and Ai)

In the Common Emitter configuration with voltage divider bias I, = lmA 10
Veg =2V, Ry =1kQ and § = 49 . Determine the values of R,., R;and R, such
that the stability factor does not exceed 5. Assume V. =5V and¥,, = 0.3V .

For the amplifier shown in figure.4 analyze and determine 10

i) Small-signal hybrid pi parameters of BIT

i) Small-signal voltage gain

iif) input and output impedance.
The circuit parameters are: R, = 56kQ , R, =122kQ, Ry = 0.4kQ,
Re =2kQ,R, =10kQ, Vge = 10V and BJT parameters are
B =100V, =0.7V '

+Vcc
£ EER
R1 3 L (."
¢ Vo
< h
|—-— !
- E: RL
vs Rz 2 R CE :‘.
k' E |
C i i
Ri = - Ro

TURN OVER




Q.P. Code : 545202

Draw JFET CS amplifier with voltage divider bias and derive the expressions for 10
the voltage gain, input impedance and output impedance.

For the amplifier shown in figure.5 derive the expression for voltage gain, input 10
and output impedance. The parameters of the MOSFET in the circuit shown in fig

B! are;RG = IMQ, VDD = 5V, —VSS = —SV, VTN =08V, kﬁ = (.85 mA/Vz

{i) Determine the values of Rs and Rp such that lpg=0.1mA and maximum
symmetrical 1V peak sinusoidal signal occurs at output.(ii) Find the small signal
transistor parameters. {iv) Determine the small-signal voltage gain Ay

Fig.5

Draw the circuit diagram of Wein Bridge Oscillator and derive the expression for 10
the frequency of oscillation and minimum gain required for sustained oscillation

Write a short note on following 20
Twin-T Oscillator.

% . -
Varactor Diode (Construction and operation)

D Cload line concept in BIT. Why Q point should be at the middle of DC load line
and fixed? ;

MOS capacitor

OTOSORROTOROSOR RS

61AC8839263EAOEEC2531F7FD572450E




using D type flip flops.

BTC/ SErv 11 T1423/TI518 DIGITAL ELECTRONICS/M)Q)/Q op>

(CBS Gs )

Q.P. Code : 545402

(3 Hours) [ Total Marks : 80

N.B. : (1) Question No. 1 is compulsory.

(2) Attempt any 3 questions from Q.2 to Q.6.
(3) Figures to the right in the bracket mdlcate full marks.
(4) Assume suitable data if necessary.

Compare Combinational cmcults thh Sequennal clrcults
Compare Synchronous counter with Asynchronous. counter.
Compare Moore machine with Mealy machme

Compare SRAM thh DRAM :

Implement the followmg Boolean equatlon usmg smgle 4: 1 MUX and few
logic gates: -~ F(4,B,C,D) = =m(, 2,5, 6, 7,9, 12, 15).

State and prove the De Morgan’s theorem.

Implcment Y=A+BC usmg only NOR gates,

Draw a neat circuit of BCD addet usmg IC 7483 and explain.
Usmg Qume McClusky method, minimize the following:
F{PQ,R,S) Zm(O 1,2,3,5,7,8,9,11,14).

Demgnsynchmnous counter using D type flip flops for getting the following
sequence: 0 >3 > 1 —>5-—>6—&0

- Take care. of lqckout condxhon 3

Convert JK type flip flop into D tﬁ)e flip flop.
Write (2']")“5 mto its BCD code and Octal code.

Write the VHDL code for 3-bit up-down counter with negative edge
triggered clock and active low Preset and Clear terminals.
Compare TTE w1th CMOS logic families.

_Draw the mternal logic diagram of Programmable Logic Array (PLA).

What is sh:ﬂ _rcglster‘? Explain any one type of shift register. Give its
apphcatxon '
Design a Mealy type sequence detector circuit to detect a sequence 1011

3321695B20842B155E053B1185F6B451
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EKTC #1423 /TiSlO/IRCUITSANDTRANSMISS[ON LINES / MA\{ a9D| :'_
[:cesc.

QP Code : 545601

(3 Hours) [ Total Marks : 80

B.: (1) Question No. 1 is compulsory.
(2) Attempt any three questions from the remaining five.
(3) Assume suitable data with justification if missing.

1. (a) Determne the z-parameters for the network shown in the following 5

figure
’ 1, o O &80 1, &
+
4
V\ § £ : V‘J—-
-—w —-
’ j_l

(c) Determine the driving point impedance function of the one-port network 5

shown
s 28
N o s o' N
205) => — ==l
2S 1%

[ TURN OVER
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T1423/T1520 CIRCUITS AND TRANSMISSION LINES

2 QP Code : 545601
(d) Test whether (P(s) = s° + 12s* + 45s% + 60s2 + 44s + 48 is Hurwitz. 5
2. (a) Find V, in the network shown in fig. using superposition theorem. 10
1O - L <
ANNN s
-——}l
A
\ v
L‘ T v, Sn : 7
(b) Find the voltage at node 2 in the network shown in fig. 5
5e -
MM b=
e £
(¥ 7 NN
ISV —=— I
Lo T
(c) State and prove initial value theorem. 5
3. (a) Synthesize the following function in cauer I and cauer II form. 10
(s+1)(s+4)
(s)=———
© s(s+2)
(b) Check if the following function is a positive real function. 5
253 +25% +3s+2
F(s)= 5
s“+1
(c) The parameters of a transmission line are R = 6Q/km, L = 2.2 mH/ 5
km, G = 0.25 x 10 Q/km, C = 0.005 x 10~ F/km. Determine the
characteristic impedance and propagation contant at a frequency of
1 GHz.
[ TURN OVER
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T1423/T1520 CIRCUITS AND TRANSMISSION LINES

3 QP Code : 545601
4. (a) Find the Y and Z parameters of the network shown in fig. 10
g \ £ V), I
g ' <3 [
g | £ 2N 20~ v,

(b) In the two port n/w shown in fig. compute h-perameters from the 5
following data
(i) with the o/p port short circuited,
V=20 1 = 1A, | =2A
(ii) with the i/p port open circuited,
V, =10V, V, =50V, I, = 2A

- T,
+ r —pert e g
Vi | A / - Vige
N . . s VC
(c) For the circuit given below, determine v and draw the pole-zero plot. 5

e Ls
=
AL 9.

% 3 Ve 5

N

—

[ TURN OVER
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(a)

(b)

T1423 /T1520 CIRCUITS AND TRANSMISSION LINES

4 QP Code : 545601

In the network shown in fig. switch is changed from position 1 to 10
position 2 at t = 0, steady state condition having reached before
d?

di
switching. Find the values of i, -d-:- and % at t=0"

\ 1 . o
1ev T A D \ W
s 2

Find the voltage across the 5Q resistor in the network shown in figure. 5

K=w i
& J‘Qﬁ_

559" ‘/’N

_ Fais e .
+ s i
Sty "—_-jb._ﬂ-

(c) Explain the RF bahaviour of transmission line for various conditions. 5

6. (a) Find the current i(t) fort > 0 10

25 A

&6 =

fLQD'n" 206 gc:f

1 Ll

[ TURN OVER
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T1423 / T1520 CIRCUITS AND TRANSMISSION LINES

5 QP Code : 545601
(h) Synthesize the following using the Foster I realization. | 5
F(s)= (s+1)(8+5)(s+3)
s(s+2)(5+6)(s+4)
(c) Draw the following normalized quantitics on a Smith Chart. 5

@ G +i3)0
Gi) (1 - 320
Gii) (2)Q
Gv) GLHO

FO7BFRCFA94AE2E18F297DC34232E5D3




RONICS & TELE COMMN ENGG)(SEM I11) (CBSGS)ELECTRONIC INSTRUMENTS & MESUREMENTS :

rwaom

QP. Code 545502

SE (ELECT

(3 Hours)

: (1) Attempt four questions, question no 1is compnlsory
(2) Assume suitable data where ever required. 5
(3) Answers to the questions should be greuped thethgr
(4) Figure to the right of question 1nd1cates full marks 3

1 Ancmpt any four: : S 3 3
(z2) Why wave analyzer is known as frequency sclectwe VOItmeter?

(b) Define accuracy, precision and Sensmvrty W1th suitabie examp}e
(c) General specifications of Digltal Muin—mater :
(d) List name of bridges for RLC measuxemem wﬁh proper c1a551ﬁcat10n
(e) Significance of three and haljﬁ drgif display« SO LUES &

.

10

2 (=) Whatis eddy current senser‘? Explammeasmement ef cunfent using it.
{5) Draw neat block d; T ef CRO and exmam Ltsffunctmnmg, comment 10

on role of sweep%'L CRQ 3

e _‘ﬁ sxs;to }iﬁ‘ftw“fk type DAC for 3 bits input 10

taking smtablexe;(ample ‘ i
Explain Keivm s double Bndgc antl ‘s apphcahon in very low resistance 10

Explain dual slop éﬁan§ ADC w1th the help of block diagram 10

and comment on 1tsf§p¢ed &
Explain LVDT and deﬁne 1ts ap‘plleamn in displacement measurement. 10

- Explain Hetrodyne typc waves analyser and its applications. 10
Discuss DSO: with the hclp of block diagram along with various modes 10

of operatwn aiso, ’Xplam 1ts apphcatlons

Draw and dlscuss Maxwell Bridge and its application for measurement 10

of inductance. -
Define Q fae:tor and explam working of a Q meter for Q factor 10

| wsurement ik
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