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Note: 1) Question No.1 is compulsory
| 2) Attempt any Three from the remaining
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Paper / Subject Code: 51301 / Applied Mathematics-ITI / Moy~ 2219

(3 Hours)

q t si'ntsinht_’
Evaluate using Laplace transform [ 'e vzt —

Prove that f(z) = 2" is analytic hence find f '(z)

Find a Fourier series to represent f(x) = VI — cosx i
Find f(r) ,so that f(r}7 is solenoidal

s R

T, £

w=0,i ,o°

Obtain the fourier series for f(x) jf -7 b

-1 n
in (0, m) Hence find value of ), .._.......2( )1)_3 6
. 6
8
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Qe N A
A) Find the directional derivative of @ = x’ycosz at (1,2, 1;-) in the_;&l:'_g(‘:__l,‘ldr'_‘l;_‘c'pﬂfr-r

(2i +3j+2K) SSS
B) it
f A
Find inverse Laplace transform of (52 +45+13)2
. —ekx
0 Express the function f(x) ={ o-kx
evaluate f:% d
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sem~ 11 / Paper / Subject Code: 51302 / Electronic Device and Circuits-1 / Ma~y ~22| C.]

?;ce_ b ageo) / ETRX

(3 Hours) _ ~ [Total Marks: 80]

N.B: (1) Question No.1 is compulsory.
(2) Solves any three out of remaining question.
(3) Assume suitable data if necessary.

Q.1 Solve any Four
a. Draw characteristics of PN junction in thermal equilibrium and explain. 05
b. For a BIT amplifier, show with the help of a voltage divider bias circuit, 05
how to draw A.C. load line? Draw graph.

c. Explain the operation of MOSFET as amplifier. 05
d. Explain construction, working principle and characteristics of 05
Photodiode.
e. Compare HWR, FWR and Bridge rectifier. 05
Q.2 a. Draw and explain positive and negative clamper circuit. - 10
b. Explain common base configuration of BJT as an Amplifier. 10
Q3 a. Draw and explain VI and CV characteristics of P-channel enhancement 10
type MOSFET with symbol. _
b. Explain operation and characteristics of Schottkey diode. 10
Q4 a. Explain the operation of fullwave rectifier and draw the output 10
waveform for Vg and Ipge.
b. Explain workmg of BJT considering all possible current density 10
components in an NPN transistor operation in active mode.
Qs a. Design single stage RC coupled amplifier to give a voltage gain of 80 15
with stability factor better than 11 and output voltage of 3 Vrms.
Use NPN transistor with specifications
hfe — 110-800, hie =4.5 kQ, V=45V,
Le(maxy =100 mA, fL—300Hz Vee= 18V.
b. Draw small 51gnal model of PN Junctlon dlode What is the main use of 05
this model?
Q.6 a.  What is the small signal voltage gain of the MOSFET amplifier shown 10
in diagram, if Vr=1V, K =0.82mA/V2and A = 0.022/V.
+ a\i
b. Explain hybrid model of BJT. 10
68371 Page 1 of 2
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- DBEC DATA SHEET

.m ) Derate

s . Pamax Iemox Vo™ Vo Vo VYem  Vem Vi D.C. curremt gain  Small  Signal =k, V. M\. above

Hrransistor type @ 25°C @ 25°C volis volts  (Sws) (Sws) volts  wolls T, max max. °Clw  25°C

.nu Wanis  Amps d.c. dic. volts d.cvolis dic.  d.c. de. *w min 1yp. max. min. 1yp. max. wrc

B 3055 1ss 150 11 100 60 10 50 1 200 20 s0 70 15 50 120 18 15 .07

SECN 055 500 50 10 60 50 55 60 5 200 25 50 100 25 75 125 1.5 35 04

ZECN 149 30:0 4-0 1-0 50 40 e s 8 150 30 50 110 33 60 115 12 4.0 03

*SECN 100 50 07 0-6 70 60 65 e 6 200 - 50 90 280 50 20 280 0-9 35 005

LBCI4TA 025 01 025 50 45 50 — [ 125 115 180 220 125 220 260 0-9 — -

DNZ S25(PNP ) 0-223 05 025 85 30 — - - 100 35 e 65 — 45 - _— _— —

.Muh.;qb 025 01 025 50 45 50 - 6 125 200 290 450 240 330 - 500 09 — —_—

mu.g?_au type ' hie hoe _ hre. Bja : ) . .

2BC 1474 TR Tl | SRR e o el e CHARMCYRRISTICS : ~
AN 525 (PNP} v4axQ BWpY 32 x 10 - ~Vas volts D0 | 02| 04} 0:6] 08 101 121 16| 20} 24 25| 30 | 35 4-0 ...m
U.w..mﬁﬂ b4 i 2x 104 O4°C/W "Iy max. mA o] 50 83| 76| 68| 61| sa|az}31[22]20} 11035 0-0 a
& ECN 149 [T — il "~ bsyp.mA | 70| 60] 54| 46]| 40} 33|27 17 08| 02} 00 00{00]00 m_u
) ECN 035 za - — ——  Ips min. mA 20130 22| 16] 10| os| oo fo0{ 00| 00} 00) 00 00 | 0:0 A
o 2N 3055 60 o [ —— - .

"2 N-Channel JFET ‘ . i
w Type V, max. Vg, max. Voe max. P, max. T, max. doss Bas -V, Volis r, Derate 8.

2 Volis Volis Volis @25°C (1ypical) above 25°C
_.m 2N3822 50 50 50 300 mW 175°C 2 mA 000 p O 6 50 KQ 2 mW/°C 0-59°C/mW
mm BFW 11 (typical) \ : 30 30 30 300 mW 200°C 7 mA 5600 p 1y 25 50KQ _— 0-59° C/mW
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sem,m/ @TRX( Paper / Subject Code: 51303 / Digital Circuit Design / May ~2019 .
oice Joosed .

Time: 3 Hours Max Marks:80

N.B: 1) Question no. 1 is compulsory.
2) Attempt any three out of the remaining five questions
3) Use suitable data, wherever necessary.

Que | : Attempt any four questions from the following. (20 M)
I. Campare TTL and CMOS Logic families with respect to
1) Power dissipation ii) Prapogation delay iii) F igure of merit iv) Fan-out
II.  Convert (73.301),0 into binary, octal, Hexadecimal and BCD equivalent .
I Simplify following three- variable expression using Boolean algebra
[IM(0, 1, 3,4,7)
IV. " Design Half adder circuit using basic gate.
V. Explain different types of triggering methods used for flipflop

' Que 2 A) Perform following operation: (10 M)
‘ 1) Addion 24 pcp+ 18scp i)Subctration 4610-220 using 2’s complement method
Que 2 B) Reduce the given expression and Realize using NAND gate only. (10 M)

Y=AB’+AC’+C+AD+AB’C+ABC

Que 3 A) Simplify the following function using Quine-Mc cluskey method.
>m(1,2,3,5,9,12,14,15) + Yd (4, 8, 11)

Que 3 B) Design 2 Bit Magnitude comparator using gates (10 M)
Que 4(A) Implement the following Boolean function with 8:1 Multiplexer (10 M)
F(A,B,C,D)=Ym (026101112 13) +3d(3 8 14)
Que 4(B) Draw and explain working of Bidirectional shift register. (10 M)
Que 5(A) Design MOD 13 Asynchronous up counter using JK Flip flop (10 M)
t Que 5(B) Convert JK Flip flop into D and SR flipflop (10 M)
Que 6 (A) Design 3 bit Synchronous counter using T flip flop (10 M)
Que 6(B) Explain Race around condition in JK flipflop and discussion solution to (10 M)

avoid Race around condition

68921
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S5em- 11] l Paper / Subject Code: 51304 / Electrical Network Analysis and Synthesis / Moy ~2019
X — cho)ce kbosee .

——

(3 Hours) Total Marks: 80

NB: (1) Question No. 1 is compulsory.
(2) Attempt any three questions from the remaining.
(3) Figures to the right indicate full marks.
(4) Assume suitable data if required.

1. (a) By constructing Millman's equivalent voltage source at the left of terminals a and b in
the given circuit, find the current /.

(3)
YT
J— 20V At sbilsl[’ *
10V 100>~ ;
50 ¢b
{b) A network and its pole zero diagram are shown in the figure. Determine the values of
R, L, C ifZ(0)=1. ljm (3
N
e I
: - het S0
' 1
R i b > Re
2> = - L& i
T 3 A |
- —4-idn
SL * -
i
(c) Obtain Z- parameters. in terms of ABCD parameters. (5)
{d) Explain various types of filters. (5)
2. (a) Find the current through the 1 £2 resistor in the given network (8)
‘0_ i
6 I
IRV T ) 2.0 1€
3T
TURN OVER
59648
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Paper / Subject Code: 51304 / Electrical Network Analysis and Synthesis

(b) Find the value of load impedance Z; so that maximum power can be transferred to it in
the network of figure. Find maximum power. (6)

30
- AN
. RL1
50448
& <L * jto-fl

(¢) Design a constant-k low-pass T and x section filters having cut-off frequency of 4kHz {6)
and nominal impedance of 500 0. .

3. (a) Check whether the following polynomials are Hurwitz, polynomials: am

(i) F(s)= s"+s’+45242s+3
(i) F(s) = (s+2)°

(b) Find the voltage across the 15 € resistor in the given network using mesh analysis. (10)
QOLL. Jloo
NW— o
3 ® /} Y5 £
13040y, JoL- é 15
i 3 l :
I,
4. (a) Test whether the following functions are positive real functions: (10)

3 2
5 - 5 +65°+75+3
(i) Plsiz2——22"L002
) Fl s+2s+1

s(s+3)(s+5;

(ii) Fisl= [s+1|lsea)

(b) The network shown in figure has attained steady state with the switch closed for r < 0.

At1=0, the switch js opened. Obtain ift) for ¢ > 0. (10)
10 L

8V T 40 D 3 R
ey

TURN OVER
59648
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Paper / Subject Code: 51304 / Electrical Network Analysis and Synthesis |
5. (a) Realize Cauer Form I and Cauer Form II of the following LC impedance function, 8) I
s+1)(s+3] -‘
Zis|=—m"-— ‘
s s(s+2) !
1 (b) Determine Y-parameters for the circuit given in figure. (6) !
V\ 20 ha Vo Z
fE
f
(¢) The voltage V(s) of a network is given by Vlslz—-—~33—~—. Plot its pole-zero
(s+2}(s?+25+2) ﬁ
diagram and hence obtain v(t). (6) ]
{a) In the circuit given, switch is changed from posation I to position 2 at time #=0.
2
Find i, g— and s at time £=0", (10)

14 &0 tO-ﬂ-

Qov T _I_ ?

. TN AL IH

- (B) Find the transmission parameters of the resulting circuit when both are in cascade
connection.

(10)

10a- o

i
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ETRX Paper / Subject Code: 51305 / Electronics Instruments and Measurements / M d*] ,.r1 _@1 q

h—TT _choicte baseo -

r

R

Time :- 03 Hours 2 Max Marks 4= 80

(1) Question No. 1 is compulsory & attempt any three out of the remammg ﬁve ques‘tlpns

(i) Assume suitable data if required but justify it logically wherever apphcable. gt .t

(iii)  Figures to the right indicate full marks & every sub-questmn from Q 2 to Q 6 have
. equal weightage and have 10 marks each - 2 _ ;

Q.1 ATTEMPT ANY FOUR (04) :- C
a) Explain precision and resolution for electromc equrpments i
b) Draw a neat circuit diagram of LCR — Q meter & explain its operatmg prmcrple
¢) Explain specifications of dual trace and:dual beam CRO... 7"

d) Describe operating principle of harmome dlstortlon anaIyZer with-a neat i
block diagram.
¢) With a neat diagram, explain. the pnnenpie of dlgztal ttme measurement
Q.2 (a) A set of independent current measurements were recorded as ;
10.03,10.10,10.11,10.08 A C‘alculate a)Average cUrrent b) Range of error
20

(b) List and discuss operattorr and applrcatlons of Ketvm brrdge : - i

Q.3 (a) Draw the block dtagram of CRO and eXplam its. operatlon State spec1ﬁcanons of
CRO. AF Lra : ; & _

(b) Explain hew Lrssaj ous: patterns / ﬁgures areused for measurement of'an unknown 2

frequency & phase shxft usmg a cathode ray oscﬂloscope (CRO).

Q4 a) Draw the cu'cult dlagram and ex_plam the operatton of bridge used to measure
capac;tance S ‘_ S 20
~b) Explam various features of dtgltat storage oscrlloscope
Q.5 .(a)Draw the neat dlagram and eXplam the operatlon of dual slope type DVM.

! (b) In a food processmg umt a hlghly acrdrc solution is stored in a storage tank where
its level has to be contmuously monitored round the clock. Your supervisor suggests 20
that due to hlghly acidic nature of the solution, a non-contact transducer should be
used for the level measurement Which transducer will you use for above
apphcatron'? Descnbe 1ts operatton with a neat diagram.

Q.'67 (a)Draw the dxagramand explam the operation of Rotameter.
,{b)Explam the operatlon of linear variable differential transformer. What is residual 20
' voltagc'f" :

ke s e o sk e ok o ok sk ok sk ok ok o ok ok o sk s o oF o ok ok
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