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N.B.: (1) Question no. 1 is compulsory.
~ (2) Solve any three out of remaining questions.
(3)  Assume suitable data wherever necessary.

1. Solveany four :— ' 20
(a) For the following clipper circuit sketch the i/p and o/p wave form write equation 5
for Vo. 4 '
N\ / " ‘ SV . VO
Q v P)’D I °

(b) Compare BJT, JFET and MOSFET.
(¢)  Which components in an amplifier (CS and CE) circuit affect low frequency 5
response ? Explain. ‘
(d) Stateand explaln Barkhansen’s criteria. 5
(e) Explain effect of swamping resistor in differential amplifier. , 5
(f) Derive expreswn of efficiency of clan A Transformer coupled amplifier. 5

U

2. (a) Draw approxunate hybrid n model of CE transistor amphﬁer and denve expressions 10
for Av, Ai, Zi and Zo. '
(b) Determine operating pomt and draw DC load line for the circuit shown :- 10
20V

2 K Ipgg=7mA

2 P V,=-2:5V

| M IK

-

3. (a) Draw two stage CS-CS amplifier circuit and derive expressions.for Av, Zi and Zo. 10
(b) State different types of negative feedback topologies and explain current seriesin 10
detail using block diagram.

4. (a) ‘Draw circuit diagram for dual i/p. balanced o/p differential amplifier (using any 10

type of devices) and derive expressions for Ad, Ac, CMRR and Ri.
(b) Draw circuit diagram of colpitt’s oscillator and explain it’s working. State 10
applications, advantages and disadvantages of this circuit.
o - . e [ TURN OVER
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5. (a) Justify need for constant current source and explain any one in detail. 10
(b) ‘Explain working of class B (push-pull) power amplifier. 10
6. (a) For the circuit shown find Av, Ri and Ro. . 10
| R 3oV R
i =, 23K
| 4°T‘\ Ca__
&1 i J e Vs =3V
_ GS (th)
0;5 : N | K= 04 x 1073
U SRR S  rd=40kQ -
~ lom S ) L -
O— - Y \T ‘ ‘ 5
4 s

. (b) Draw High frequency model for CS JFET amplifier and explain.
(c) Explain importance and need for biasing in amplifier.

Con. 12016-14.
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(®)

(©)
(d)
2. (a)

% (b)
(c)
3. (a)

(b)
(c)

m 1V Elex, ExTC LC—@‘*5>
AM-TV

(1) Quesions No. 1 is compulsory.
(2) Solve any three from the remaining.
Prove that Eigen values of a hermitian matrix are real.
. ,
Evaluate f £ __dz over the circle |z]=1 and k is real. Hence prove
Z ;
[~}
T
that.fek“se cos (ksin G)de = 2w,
: ‘
X )
Find the extremal of I (16}'2 -(y"P + xz)dx
. Xq

Find a vector orthogonal to both u= (-6, 4, 2) and v=(3, 1, 5).

v i _ }
Find the curve y = f(x) for which J- )ﬁ/l"‘(}")z dx i3 minimum subject to the

X
. X2 ¢
constraint I 1+ (P dx=e.
. Xy ’

_ -2 5 4

Find eigen values‘and eigen vectors of the matrix A=| 5 7 5
4 5 -2
Obtain Taylor’s series and two distinct Laurent’s series expansion of
£(z)= 21 bout z=0, indicating region of |
2 15246 about z= 0, indicating region of covergence.
State Cayley-Hamilton Theroern, hence deduce that A®= 6251, where
1 2
S E
; ‘ n o
Using calculus of Residues, prove that j %8 Cos (sinO - nG) o =—-.
‘ ' n!
0

"Find the plane curve of fixed perimeter and maximum area.

[ TURN OVER
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4. (a) State Cauchy-Schwartz inequality and hence  show that ¢

) 1 ,
(X2 +y? +2° )A ,ZE(3X+4Y+121 ), x, v, z are positive.

(b) Reduce the quadratic form Q =x2+y*~ 272~ 4 xy— 2 yz+10 xz to Canonical form 6
using congruent transformation.

T 3n '
) @) IfA=[ A A ],ﬁndSinA. : 4
' TC T
5 -6 -6
(ii) Show thatthematrix A=| -1 4 2 | isDerogatory. 4
3 -6 -4 :

5. (.a) Using Rayleigh - Ritz method, find an appropriate sdlution for the extremal of the 6

1
functional I[y (x)]:j' [ xy+% (yl)Z j]dx subjecttoy (0) =y (1) =0.
’ 0
(b) Find an orthonormal basis of the following subspace of R*, S={ [1,2,0] [0,3,1] }. 6

z ¥, 1 _ :
(c) Is the matrix A=| 1 2 1 | diagonalizable. If so find diagonal form and 8§
0 0 1

transforming matrix.

Mdz, c: Izl=2'

6. (2) Find £(3), £' (1+1i), £" (1-1), if £ (a)= § 6
z—a
v [
@ 3 .
x” sinx
(b) Evaluate j , 2 P usingcontour integration. 6
0 \X"+a
; ‘ o1
(¢) Find the singular value decomposition of the matrix A =| 1 1 8
. , - 1 -

Con. 11555-14.
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N.B.: l.Qué{stion no. 1 is compulsory
2. Solve any three from the remaining five questions.
3. Assume suitable additional data if necessary.

Q1) Answer the following questions: ' (20 marks)
a) Explain flag register of 8085 microprocessor.

b) What is REP prefix? How it functions for string instructions?

c) Explain the feature of pipelining and-queue iri 5086 architecture.

d) Explain the significance of HOLD, RESET and READY signals in 8086 processor.

e) For 8086 op-code fetch machine cycle explain the significance of each T-state.

Q2)a) Draw and explain the instruction template format of 8086 processor 7
(10marks)

~ b) Explain programmable interrupt controller 8259 — features and operatior. (10 marks)

Q3) a) Explain 8086-8087 coprocessor configuration in maximum mode of operation. (10 marks)
b) Explain the following 8086 instructions

a) CMPSB b) DIV AX ¢) LOOPE again d) REP SCASB e) XLATB (10marks)

Q4) a) Write a detailed note on the interrupt structure of 8086 processor. (6 marks)
b) What are the basic modes of operation of 8255, Expiain with the format of control register.
{4marks) e :

b) Explain the need for DMA and modes of DMA dwa transfer. : (10 marks)

Q5) a) Explain the architecture of 8086 processor. What is the need for memory segmentation.
: : . : (10 marks)
b) With the help of a neat flowchart/algorithm write a program in 8086 assembly to arrange a set

* of ten 8-bit numbers initialized in'data segment in ascending order. (10 marks)

Q6) a) Write a brief note on pfogramx&xéble peripheral interface (PPI) 1C— 8255 and its modes of

operation. (10 marks)
b) Using string instructions wiite a program in 8086 assembly to copy a block ten bytes
initialized in data segment to ¢xtra segment. Assume the necessary details. (10 marks)

Con. 12200-14.
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N.E. (1) Question No. 1 is compuisory.
(2) Atteropt any three questions from remaining questions.
(3) Assume suitable data wherever necessaxy.
{. Attempt any four - pAY
(a) Differentiate between feedback and feed forward control system.
(b) What is a compensator 7 Why is it required ?
(¢) What are the properties of state transition matrix ¥
{(d) Explain the concept of absoiute, relative and robust stability.
- (¢) Find the transfer function for fbllowing network.

f = 3

b

g ﬁw.w_.__.‘wﬁﬁﬂwmw__ ..... T ___,E,_.,” ..... ,:), ;
..
4
1 FRGNUE S FLT.
".\{l [ {:.’ »y«-«j:‘_-w-, ‘r L ]
/ !
! { W
N | B4
Cﬂ W

2. (a) Obtain the transfer function of the mechsoical system. 16
z

"
'

/ . $oy
J { B

7 I T A T W |
A R I S i
ot

ig

4)  Plot the root loci showing asymptotes, centroid, break away point, ithe
gain at which root locus crosses jw axis,
(i) Find value of gain for which a closed system is critically damped.

Con. 13032-14. [ TURN GVER
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3. (a) A unity feedback control system is characterized by the open loop transfer function. 10

k(s+13)
G()= s(s+3) (s+7)

using the Routh criterion, calculate the range of values of k for system to be stable.
(b) Write a note on advances in control systems. : 10

4. (a) Obtain the state variable model of the transfer function— _' 10

Y §%+3s+3
U(s) s+2%+3s+1

(b) Sketch the Bode plot for the open loop transfer function given by— 10-
‘ b s 0-5(1 +5s -
G H® = =059
5. (a) Find rise time, settling time and peak overshoot for the system given by transfer L
function—
25
G(s) = vg——<
& (s* +8s+25)

(b) Using Nyquist criterion, determine the closed loop system having following open loop 5
transfer function is stable or not. If not, find nuraber of poles in right half of s plane —

B 1+4:
GEYHE) = Faradras)

(c) Check controllability and observability for the system-— . .10
121 [17 |
x=1 013 |x+|0 |u
111 12
y=[1 3 0ix
6. (a) Explain the concept ot on-off controller using example.
(b) Compare lead-lag compensator. )
(c) Obtain the overail transfer function from signal flow graph. _ 10
‘ Ty

Con. 13032-14.
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N.B.: (1) Question No. 1 is compulsory.
(2) Attempt any four questions from the remaining six questions.
(3) Figures to the right indicate full marks.

1. (a) The probability distribution of a random variable X is given by 5
X -2 -1 0 1 2 3
P(X=x): 0.1 K 02 2k 03 K
~ Find K, mean and variance.

2 -1 1
(b) Find the eigen values and eigen vectors of the matrix 1 2 -l 5
; 1 -1 2
) : ze”
(¢) Find the residue at the pole for m 5

(d) Let R be the relution defined on Z by x Ry if | x-y | is divisible by 5. Show that 5
R is an equivalence relation.

32° +2
2. (a) Evaluate | ,2_1 dzwherecis|z|=2 _ ' 6
) ¢
(b) Can it be concluded that the average life-span of an Indian is more than 70 years, 6

if a random sample of 100 Indian has an average life-span of 71.8 years with
- standard deviationof 7.8 years.
(c) Show that the matrix A is diagonalisable. Find the transforming matrix and the 8

=

8 -8 -2

diagonal matrix where A = 4 =3 =2

3 -4 1
3. (a) Find the mean and variance of the pdission distribution . 6

7 3
(b) Find A"if A= L 6} 6
2
dé

(c) Evaluate |3,9.0s0 : 8

o
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4. (a) A manufacturer knows from his experience that the resistance of resistors he 6
produces is normal with p=100 ohms and o = 2 ohms. What percentage of
resistors will have resistance between 98 ohms and 102 ohms?

(b) If f(x)=2x+5, g(x) = x2+1, h(x)=2x-5 6
where f:R >R, g2 R—>R, h:R—>R
find fog, goh, foh
: : : _ Azt3 .
(c) Find all possible laurent’s series for f{z) = 2(z—3) (z+2) indicating the region 8

of convengence.

5. (2) Let G be the set of rational numbers different from: 1. Let axb = a+b—ab for all 6
a, b € G Prove that (G, *) is a group.

(b) The number of car accidents in a metropolitian city was found to be 20, 17, 12, 6
6,7, 15, 8, 5, 16, 14 per month réspcctively. Use %2 — test to check whether
these frequencies are in agreement with the belief that occurence of accidents
was the same during 10 months period.

(c) Check whether A = {2, 4, 12, 16} and B= {3, 4, 12, 24} are lattices under 8
divisibility. Draw their Hasse diagrams.

6. (a) UseCayley—HumiIton theorem to find 6

-1 2

(b) Fit a Bionomial distribution to the following data 6
XL 8 1 2 3 4 S 6
f 5 18 28 12 7 6 . 4
Also calculate the expected frequencies.
(c) Find the characteristic equation. of the matrix A and verify that it is satisfied by 8
2 -1 1] ‘

3 1
2A5 -3A% + A? — 5] where A= l: ]

A and hence find A~! where A = -1 2 -1
1 -1 2

7. (a) Ten individuals are chosen at random from a population and their heights are found 6

to be 63, 63, 64, 65, 66, 69, 69, 70, 70, 71 inches. discuss the suggestion that
the mean height of the universe is 65 inches.

(b) An insurance company found that only 0.01% of the population is involved in 6
a certain type of accident each year. If its 1000 policy holders were randomly
selected from the population, what is the probability that not more than two of
its clients are involved in such accident next year?

(c) The first four moments of a distribution about the value 5 are 2, 20, 40 and 50 8
calculate the values of mean, variance, ,, p,. ' '

Con. 11229-14.
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N.B. (1) Question no. 1 is compulsory.
(2) Attempt any four questions out of questions no. 2 to 7.

1. (a) Explain Moore and Mealy sequential circuits. 5
(b) Listthe predefined datatypes and their declarations in VHDL. S
(c) Compare synchronous and Asynchronous sequential machines. 5
(d) Compare SRAM and DRAM memory. 5

2. - (a) Write a VHDL code for multiplexer IC 74151. ' 10
(b) With reference to XC 9500 CPLD family explain : ’ 10

' (i) Architecture of functional block '

(ii) Product term allocator and macro cell architecture.

3. (a) Whatarering counters and twisted ring counter. Design Johnson counter using 10
IC 74194 universal shift register. :
(b) For the state diagram shown below design the clocked sequential circuit using T 10

flipflops.

o\O

4. (a) Design asynchronous counter using JK flipflops which runs through a sequence of 10

E4~———-—5 7 &6 2 sy

Flipflop responds to a positive edge of a clock pulse. ,
(b) Using structural modeling, write a VHDL code for full adder by using halfadder. 10

[ TURN OVER
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5. (a) Reduce the state table using implication chart method and design state machme 10
using DFF. Use decoder for generation of excitation inputs.

Present State Next state .

x=0 z x=1 z

So S, 0 S, 1

S, Ss 0 S, 0

S, S, |- 0 S, 1

S, S 0 S, 0

S, S, 0 S 1

S, S, 0 - S, 0
(b) Writea VHDL code for mod 8 synchronous counter. 10
| 6. (a) Designamod-8synchronous counter using JK flipflop. Also draw a timing 10

diagram. _ _

(b) Write notes on : — - 10

(i) Different modeling stylesin VHDL -
(ii) Application of shift registers

7. (a) Analyse the pulse mode asynchronous sequential machine and obtain the state 10
diagram.

(b) Draw and explain SRAM architecture. | | 10

Con. 11995-14.
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(3 Hours) | [ Total Marks : 100,

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

1. Solve any four from the following :— 20
(a) Compare a.c. small signal amplifiers using BJT and using JFET. Consider
input resistance, voltage gain and maximum output voltage swing.
(b) Differentiate between a.c. small signal amplifiers and a.c. large signal amplifiers.
(c) Compare CE and CB amplifiers considering thermal stability 5,
(d) Explain why constant current sources are used in differentiai amplifiers.
RN (e) Give important features of CASCODE amplifier.

2. Design a two stage R-C coupled amplifier for the following specxﬁcatxons — 20
’ A, > 850, Sico <8 . R;=5KQ
Vee=24Y, £ <15Hz
Select appropnate tran51stors from the data table vxven at the end of question paper.
Neglecth and h

3. For differential amplifier shown in figure belew determine— 20
(i) Q points of transistors
(ii) Differential voltage gain (Ad})
(iii) Common mode voltage gain (Ac).

Transistors Q, and Q, are BC 147 A
© (refer to data table for transistor data)
Neglect h & h

Con. 12165-14. ’ o [ TURN OVER



4. (a)

®

(b)

(®)

2 - QP Code No. MV-18873

For amplifier c_iicuit shown in figure beléw using negative feedback approach de- 15 '
termine type of feedback, stability ratio, Av,and Ai, '

> 24V
220K hie = 1kQ
e v, '
Cy hfe = 80
"“"I Co. A - :
YL— . 2K2 ’ (Neglecth  and b, )
Explain the differenée between a.c. small signal amplifier and power amplifier. 5

Design class B power amplifier using transformer coupling to obtain 5 Watt output 15
in 4 ohm load. Assume V. 12V and select suitable transistors from the data table
Differentiate between class A, class B and class C amphﬁers 4 5

Draw circuit diagram of R-C phase shift oscillat or. Design the circuit for oscillation 15
frequency of 2 kHz.. Assume d.c. supply of 12V and select sultable transistor from

the data table. Neglecth  andh_, .

Explain how stability of amphﬁer ‘with feedback is determined. 5

7. Write short notes on any three of the fg}ilowing — 7 20

Con. 12165-1 4.

(d) Crystal oscillator. .~

.(a) Nyquist plot

(b) Colpitts oscillator . M .
(c) Cross over distortion i in class B amplifier.

[ TURN OVER
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N.B.

1. (a)
-~ (b)
(©)

(d)

(e)

| 2. (a)
(b)

3. (a)
(b)
(©)

4. (a)
(b)

5. (a)
(b)

6. (a)
()

3 Hours)

A(l) Assume suitable data if ;iny.

(2) Question No. 1 is compulsory.
(3) Solve any four questions from remaining.

Explain elements of communication.

What is need of modulation ? '

Explain VSB system.

Explain function of R.F. Amplifier in radio receiver stage
Explain Sampling theoram.

Explain function of Balance modulator in A.M.
Explain ISB system. '

Explain indirect .M. generation fechnique.
Draw any explain frequency spectrum of F.M. system.
Compare narrow band and wide band of EM,

What is need of Superhetrodyne Radio Rc;:éiver %
Explain ratio detector. N

Explain PCM system.
What is aliasing effect, how to avoid it ?

Explain PWM system. ) '
Explain Adaptive Delta modulator.

7. Write short notes on any three :—

(a) FDM

(b) Modulation index of AM

(c) Delta modulator

(d) Filter meihod for SSB generation.

Con. 13425-14.
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