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

1 v
2) Attempt any four questions from the remaining questions.

3) Assume suitable data wherever required but justify the same.
4) Figures to the right indicate full marks.

-
(
(
(

1. (a) State the properties of Hurwitz polynomial. 5
(b) Find the voltage at node 2 for the figure shown below :— 5
(c) State the condition for receiprocity of h-parameter and prove it. 5

(d) Draw the dual of the network shown in figure below :— 5




2. (a) Find the voltage across the 5 Q resistor for the circuit shown below :— 10

v, Ak 1 WL
| e Q- 5
4 ‘E[ |
| éloo@-fl. 26
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(b) Find the current through the 30 Q resistor for the circuit shown below :— 10
' 5 - ‘
'SON I | A T‘,S‘cw
' 10

3.. (a) The graph of network is shown in figure below, write the —
(i) Incidance matrix
(ii) F-cutset matrix
(i) Tie set matrix. -

-~
\

~(b) Inthe network shown in figure below, the switch is closed att = 0, the steady- 10
state being reached before t = 0. Determine current through inductor of 3H. '
P

Lv,“:?‘“ 2 ) &H-




- s o | PO
150V I M. Shon Tsmv'

- -~y

T -

3.. (a) The graph of network is shown in figure below, write the — - 10
(i) Incidance matrix ’
(i) F-cutset matrix o ' _ ‘ .,
(iili) Tie set matrix. - - !

\

~(b) Inthe network shown in figure below, the switch is closed at t = 0, the steady- 10

state being reached before t = 0. Determine current through inductor of 3H. '
) N 1) %+
I 2 ot )
, o di d?i i

4, (a) Find the values of i, —&~ and 5 at t = 0* for the network shown in figure 10

below, when switch is changed from the position 1 to the position 2 at t = 0. "~

Steady condition having reached before switching.

I | l - 26-N—
| l,é.r—w&—
0V 20N |
e ) ==laf"
1o-N= "D

(b) Determine Y parameters for the network, shown in figure below :— . 10
T, | L. /‘b' .

LF
\/1 Q_ J_H'
1
C).—-———-——"'.—”""”—

LH . VQ- ¢
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5. (a) Test wheather following'polynomia{s are Hurwitz :—

(i) P(s) =s*+ s3 + 582 + 3g
(i) P(s) =s*+ 83+ 252 4 35

(b) Test wheather the following functions are positive real functions :—

253 + 22 + 3 4 2
(i) F(s)= 3

s +1
s? +1

(i) F(s)= s

6.

_ (s+2)(s+6)
2(s)= 2s+N)(s+3) -
(b) For the network shown in

c~

o WML

+ 4
+ 2

(a) Obtain the Cauer forms of the following RC impedance function \—

figure below find. Z and Y parameters.

o
= 4

<4

7. (a) In the network shown in fi
‘1’ to position 2’ at t =

- di d3i
find the Yalues of i, It and ot at

T L 24 ) Vo
U‘ %i"h" %QJ}_ 332__
S N i) B

Ay

gure below, the switch is changed from the position
0. Steady condition having reached before switching,

t = 0+ 7
2.0 -1~ |

— 4 AUF

Aov T o2F
Iy
(b) For the network shown in

Voot :Z' tostucet)

figure below find the response V,(t).

L
4
: - —

-

AN
2N
. | l_ VaCU

10

10

10

10

10
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N.B. : (1) Question No.1 is compulsory.
' (2) Attempt any four questions from remaining six questions.
(3) Figures to right indicate full marks.
' (4) Assume suitable data if any.

Q1. Attempt the following : o (20)
(a) State the impertance of mathematical modeling of the system.
(b) Define the term ‘Transfer function’ and state the limitations of transfer
-function approach. ‘
(c) With suitable example, show how to find GM and PM from polar plot?
(d) Show the pole locations for second order system with damping ratio
&> 1, &=1, €<1 and &=0.

Q2.(a) Find the transfer function of the block diagram shown in figure 1 by using
__Block diagram reduction method. _ (2

3

H,

h 4

cCs)

Hz <
Figure 1 ‘
(b) Examine the gtability by Routh’s criterion of the system whose characteristic
equation is S°+2S° +8S*+128° +208% + 168+ 16=0. . - (08)
Q3 (a) Derive an expression fot the time response of aﬁ under damped.secdﬁd'ordex; W
system subjected to.an unit impulse input, ’ o - (10)
(b) The open loop transfer function of a uriity feedback system is given by, = -
§)= . — - . Using B« i : Ksot
G(S) S(7055)0+025) sing Bo;le plot, find the value gf K so thag
_’the Gain margin of the system become 6 dB. - R o - (10)-

Q4.(a) Determine the root locus of the system with

. S+ | o N ¢ (1)



(b) Differentiate open loop control system and close loop cOntrol system base;_l on

noise rejection, gair, sensitivity and stability,
(<) Explain in brlef permanent magnet stepper motor

40(S + 2)
S(S +1)(S + 4)
Determine (i) Type of the system, (ii) Static error coeffi cients and
(iii) Steady state error for ramp mput with magmtude 4,

Q5 A unity feedback system has G($) =

' ' O
(b) Obtain the state transition matrix for a glvcn system matrlx A= [ 5

Q6.(a) Explain dlfferent continuous componte controllers.
(b) What is Nichol’s chart? State its uses in stability study of system.

Q7. Write short note on ;
(a) ‘Synchro transmitters-receivers.
(b) Correlation between time domain and frequency domain
(c) Absolute and relative stability. ‘ '

(04)

(10

_3)00)

(10)
(10)

20)

o



9)!2)1/ | SE ETRX T (Red)
Busic €lec+'50m)g d?sc:uﬂtf

Con. 6195-11. S : MP—4087
(8 Hours) [ Total Marks : 100

N.B.: (1) Question No. 1 is compulsory.
(2) Answer any four questions out of remaining six questions.
(3) Assume any suitable data, wherever required.
(4) Answer to questions should be grouped and written together.

1. (a) Derive the condition for zero temperature drift biasing of FET. 5
(b) Sketch the output waveform for the figure shown below : 5
o-\MF
Vi — © T
3 .
ng Vi C R SokL

_ — Vo
s V~L L_J 't ik“?. | 2V -\\{—

(¢) Which biasing method can not be used for D-MOSFET and why ?
(d) What is the maximum reverse voltage TPIV] across a diode in (i) HWR (i) FWR 5
with center-tapped transformer (iii) Bridge wave rectifier ?

3,

2. Design a single stage CE BJT amplifier using BC 1v47A to satisfy the following 20
specifications :— .
|A 1>120 S| <8 VCC =24V RL =1OKQfL >1OHZ ’lCQ =3mA
Estimate R, and R, of designed amplifier. If R, > 3 KQ is new specification then
suggest suntable modlflcatlon in above design. What sacrifice’s you have made ?
Calculate that.

3. (a) Compare L-section LC and C filter. ‘ 5
(b) Design for full wave rectifier an L-type LC filter which gives a d.c. output voltage 10

of 10V at a load current of 100 mA. The allowable ripple factor is 0-02.
(c) Determine lyq, Vasq Vpsq for the following network :— 5

NVop=+24v
: i

N — \———nv
(EIge
mJL For JFET.
lpgs = 7 MA
Vp=-25V

[ TURN OVER
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4. (a) Determine lay,lcq @nd Vee, for the circuit shown below : 10

Ve iy ]
o—\\ l | |
. ' ) - ‘

(b) Explain the different Biasing Techniques for E-MOSFET. 5
(c): Explain Base-width modulation in BJT. ‘ 5
5. (a) Determine A, A, Z;, Z, and A, for the network shown ih_figure. 10

418

For BJT
h,, = 180
h,e = 25 us
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(b) Calculate Z, Z,, and output voltage V, if V. = 100 mV, for circuit shown below :— 10

+i2V-
3-8«

A — Vo
- SUrE
7.L I
7Tt 4 For JFET
R \ o Ipss = 10 MA
100 Vp =—4V
my Yq = 40 kQ.

6. (a) Draw the neat diagram of a JFET CS amplifier with unbypassed and derive 10
the expression for the voltage gain, input Impedance and out-put Impedance.
(b) Calcuiate the voltage gain and input and output Impedances for the circuit shown 10

below :
? t3y-
——— O-o54F. For JFET
: 2 q VP =—4V
(] ‘Q
Yos =25 ps

£

7. Write short notes on the following :— 20

(@ V-MOSFET contruction and characterlstlc
(b) Voltage multiplier

(c) Photodiode operation and application

(d) Hybrid n-equivalent circuit of a BJT.

[ TURN OVER



DATA SHEET
. Derate
- Pdmax Icmax V M V. Veo Veen Veer Veeo D.C. current gain  Small Signal hk' Ve o, above
Transistor type @ 25°C @ 25°C volis volis (Sus) (Sus volts volts T/ max max. °CiW - 25°C
Watts  Amps d.c. dc. volts d.c.volis d.c. d.c. de. °C min typ. max. min. Iyp. max. wreC
2N 3055 115-5 15-0 1-1 100 60 - 70 90 7 200 20 50 70 15 50 120 1.8 1-5 0-7_
ECN 055 50-0 5-0 1.0 60 50 55 60 5 200 25 SG 100 25 75 125 1.5 3.5 0.4
ECN 149 30-0 4.0 1.0 50 40 - — —_ 8 150 30 50 110 33 60 115 1-2 4-0 03
ECN 100 50 0-7 0-6 70 60 65 — 6 200 50 90 280 50 90 280 0-9 35 0-05
BC147A 0:25 0-1 025 50 45 50 — 6 125 115 180 220 125 220 260 09 —_ —
2N 525(PNP ) 0-225 0.5. 025 85 30 — —_ — 100 35 — 65 —_ 45 — — — —_
BC147B 025 0-1 025 50 45 50 - 6 125 200 290 450 240 330 500 0-9 —_ —
Transistor type ’ hie hoe hre. Gja » ‘
BC 1474 21K0Q 18y v 15 x 104 0-4°C/mw BFW 11—JFET MUTUAL CHARACTERISTICS -
2N 525 (PN?; 14KQ 2540 32 x 10 - -Vas volis 00| 02] 04} 06| 08} 1.0.] 1.2} 16 20| 24| 2.5] 3.0 35|40
:‘ghl“l‘g) 45 5’5 g LR 1x10% 04°C/mw T max. mA 10| 90| 83| 76| 68] 61| 54 | 42| 3.1 22| 20.] 1-1 | 05 | 0-0
ECN 149 50  — —_ —_  Isiyp. mA 70| 60 54] 46| 40} 33} 27[17]08] 02] 00000000
-ECN 055 12 Q — —_— —_ Ips min. mA 4030} 22 16| 1:0{ 05 00{00j 00| 00| 00} 00 00 00
2N 3055 6 Q — —_— ——
N-Channel JFET ;
Type Vygmax. V.. max. V., max. P, max T, max, y . 2. -V, Volis r, Derate 6
Volts Volts Volis @25°C (typical) " above 25°C
2N3822 50 50 50 300 mW 175°C 2 mA 30_00 Uy 6 50 KQ 2 mW/C 0-59°C/mW
BFW 11 (typical) 30 30 30 300 mW 200°C 7 mA 560() ny 25 50 KQ —— 0-59° C/mwW

*LL-L80v-dIN-S619 "U0D
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(d)
(a)

-(b)

(©)

(a)
(b)

()

Fmd the lnverse Laplace transform of

- Find Laplace Transform of followmg

) jl e” ii) (tsmh2t)

llm['Leu 5E Semn - T ¢ eTRXD
| E"Lé’ls maiﬂrsjﬁ—mw

(3 Hours) : : [Total Marks : 100

(1) Questron No. 1 is compulsory.
(2) Answer any four questions out of the: remarmng 8ix questrons

(3) Flgures to rlght indicate full marks. -

Prove that f(z) (x> —3x? +2xy)+z(3x y-x*+y* -y )ls"analytlc and find

f'z) & f(z) interms of z

2 : 1 ' l 1 ".0'0

that o= s

8 12 32 52

)

52 -2s+2

N {7(k)}- {2° 21,2} find Z{f(k)}

sint
Evaluate j e -2 smht —dr

Find the Founer series expansron for f (x) (——;—f) in the interval

" Flnd the Fourier series expansron for f (x) —| x | in (-— 7, 7:) Hence deduce

#1011 1

_O<x<27z & f(x+27t) f(x)Alsodeducethat = -17_.+§7+32+42
1 ...—tane/z ,1'.  tanf/2 ’_ cosf —sind

Showthat _
9/2 | 1 tan6l/2 1 | sin@ cosa

Frnd non-smgular matrlces P&Q st PAQ is.in Normal form Also fi nd
rank of A& A : - , 4

A=

—l)—a&i

3
4
'3

‘the boundary of the region bound_ed by y= Jx, y =x2.

‘ Evaluate by Green's theorem j [\ox -38y* )dx +{dy- 6xy) ay | J where C is

Obtain complex form of Fourier series for the functions f (x) =e”* in (0,a)

For what value of Athe equations

Find inverse Laplace Transform of following

i)'log(l+—:) B ) I ,S 5 v .
s?) DT +D - [ TURN OVER

\lv

 x+y+z=1 x+2y+4z=4, x+4y+10z=A"have asolution and solve them
-~ completely in each case.

7

7
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- Using Founer Cosme integral prove that e cosx:;

r‘; "‘6‘“

Prove that u=e cos y+ x? -3x y |s harmonrc

~ -Determine the linear. dependence or mdependence of vectors[z 1 3 2]
o [1 3,4, 2] & [3 5 2, 2] Fmd the relatron between them rfdependent

: Obtaln half-range sine: serres for f (x) = x (2 x) zn O < x< 2 ‘
’Frnd the bilinear transformatron whlch maps the pomts 0,8, ~ 21 ‘of z-plane
- on+o the pomts — 4, o0, 0 respectrvely of w-plane Also obtarn f‘ xed pomts o

) - of the transformation..

@

O

_ _Verrfy Stoke's theorem for. F yzz+zx j+x y k and c IS the boundary
ofthecrrclex +y? +z? -1 z= 0 SENE S -

Find i lnverse Z-transform of F(z)- ( ) ( 2) | {> 2
. Z

,Frnd the anelytrc funchon f(z) =u+iv'interms of z Hu-v=e (cosy smy)
. Usrng Iaplace transform solve the followmg dlfferentlal equatron wrth :
o .j;‘--g:ven condmon (D2 2D+I)x =¢', withx=2,Dx —v_—l att=0 -

~ -_cos’a)x dmf |
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Notg 1.} Question number 1 is compulsory. .
2.) Attempt any four questions out of remaining ones.
3.) Assume suitable data where ever required. :
4.) All questions 1 through 1 to 7 carries equal weight age.

Q1A | Convert following binary numbers to their equivalent hex numbers.
i.) 10100110101111 ’ ’
ii.) 0.00011110101101
Q. 1B | Subtract ,
i) (5C);¢ from (3F)16
ii.) (7A)1¢ from (C0)44
Q. 1C | Explain CMOS inverter along with circuit diagram and transfer characteristics.
Q.1D | Explain 3 bit down asynchronous counter with suitable timing diagram.
Q. 1t Explain 1 bit NOR cell and its'use in clocked SR FF design.
Q. 2A | Design following counter usinlg D Flip Fltop usingl synchronc‘ms techniqt;e.

Eliminate lock out condition and take counting order as@,QpQ¢C@p
Q. 2B | Explain 5 stage twisted ring counter using circuit diagram and proper timing diagram.
Q. 3A | Design following Flip Flop using NAND cell

M N_ Qn+1
o0 ({o0]Q, Bar|
0 |(1}1
11010
1 1210s

Q. 3B | Obtain JK Flip Flop using above Flip Flop.

Q. 4A | Design binary to gray code converter using 2:1 multiplexer.

Q. 4B | Explain one digit BCD subtractor using 4 bits adder, use proper circuit diagram and sample data
(0001)pep - (1000)5¢p -

Q. 5A | Simplify following function using Quine Mec-clusky method

f(A,B,C,D,E,F)=}, m(0,5,7,8,9,12,13,.23,24,25,28,29,37,40,42,44,46,5 5,56,57,60,61)

Q.5B | Design a hexadecimal to binary encoder using 74148encoder and 74157 multiplexer.

Q. 6A | Briefly explain classification of logic families. Explain any one out of it with respect to circuit
diagram, characteristics, advantages and disadvantages.

Q68 Briefly Explain IC 74180 using block diagram and function table. Obtain 16 bit even parity
checker using suitable combination of 74180 |Cs.

Q.7 Write short note on

1.) Performance parameters of logic families.

2) Application of shift registers in sequeri.. Jetection.

3.) Static and dynamic Hazards in digital circuits.




