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N. B.: (1) Question No. 1 is compulsory.
(2) Attempt any four questions out of the remaining questions.
(3) Figures to right indicates full marks.
(4) Assume suitable data wherever required.

1. Answer any four of the following :—

(a) How CRO is applicable for component testing ? Justily. 5

(b) What is Lissajous pattern ? How measurement of frequency can be done S
it with ?

(c) How power factor meter works 7 5

(d) What is back emf voltage equation ? S

(e) What i1s hybrid stepper motor 7 S

2. (a) What is dual trace, multi-trace, dual beam and sampling storage oscilloscope ? 10
(b) With the neat diagram and waveform explain the working of phase meter using 10

Flip-Flop.
3. (a) What are the Essentials of indicating instrument 7 Explain it in details. 10
(b) Explain the measurement of inductance by Maxwell’s Hay’s method. - 10
4. (a) List various types of DVMs and explain in detail. 10

(b) What are the Requirements of a good laboratory type signal generator ? Explain 10
AF. signal generator.

5. (a) Explain construction and working principle of stepper motor. 10
(b) Explain Kelvin’s double brige. 10

6. (a) List various methods of analog to digital and digital to analog conversion and 10

explain any one in detail.
(b) What is beat Frequency oscillator and explain 1ts advantages. - 10

7. (a) Describe the panel layout of CRO. - ' 10
(b) How to Measure medium, low and high resistance 7 | 10
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N.B.: (1) Question No. 1 is compulsory.
(2) Attempt any four questions from Q. 2 to Q. 7.

(3) Assume suitable data if required with justification.

1. (a) Explain elements of communication 20

(b) Explain short noise
(c) Explain modulation Index for AM, FM |
(d) Sky wave propagation. |

2. (a) Explain Balance modulator. 10
(b) Explain - | 10
(1) VSB system
(11) ISB system. . - |
3. (a) What is need of superhetrodyne radio recetver. 10
(b) Explain Indirect F.M. generation method. 10 |
4, (a) Explain Noise traingle in F.M. 10
(b) Explain Time Division multiplexing. | 10
5. (a) Explain pulse code modulation system. 10
(b) Explain PPM, PWM. 10
6. (a) Explain Adaptive Deltamodulation. 10
(b) Explain Quantization. | . 10
7. Write short notes on :— | 20

(a) Line coding

(b) Tracking in Radio receiver
(¢) Sampling theorem

(d) Companding.
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N.B.: (1) Question No. 1 1s compulsory. '
(2) Attempt any four questions from Question Nos. 2 to 7. |
(3) Assume suitable data wherever necessary with proper justification.
(4) Figures to the right indicate full marks.

1. Attempt any four of the following - 20
(a) Differentiate between direct coupled amplifier and R-C coupled amplifier.
(b) Differentiate between small signal amplifier and power amplifier.
(¢) Explain why constant current source is used in differential amplifier.
o (d) Give criterion of sustained sinewave oscillations and explain how oscillation statts
and stabilizes in oscillator circuit.
(¢) Give important features of CASCADE amplitier.

2. Design a two stage RC coupled amplifier for following specifications :— 20

A, ~ 1000, S, <10, R, > 10k £
CO '
Ve =12 Vd.c.,, f < 20Hz
Select transistor from the table given at the end of question paper-.

3. (a) Explain how high frequency response of one stage RC coupled JFET CS type of 10
amplifier can be determined.
(b) For the differential amplifier shown in figure, determine :-
(i) Q-points of transistors . 5
(11) differential voltage gain (Ad). 5

For transistors Q1 and Q2
h, =h, = 2k

_1 2
vy hrc, N hf‘ﬁz =B, =B, =100
(neglecth . and h )

\

4. (a) List diffferent types of negative fcedbacks, give their stability ratios, effect of feedback 10
on input resistance and on output resistance.
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(b) For the amplifier circuit shown in figure, determine —
(i) Type of feedback
(i) Stability ratto

(ii1) A o voltage gain with feedback.

-
C joo K = 5‘;4:,&6' For transistor
” 7| & — - .V:; hie =1 kO
L, 1K 1 h,, =100
\G‘n T . (Neglecth__ a..

Vi

5. (a) Design a class A transformer coupled power amplifier to obtain 1.
load resistance of 10 ohm. V_ =12 V.d.c.
(b) Draw the circuit diagram of Wien Bridge oscillator and explam its -

6. (a) Discuss problems encountered in multistage direct coupled amplifiers “
to take care of these problems.
(b) For power dissipation of 25 Watts design a heat sink 1f—

0, =1 %,ae(:—ﬂs = 0‘50%3
T. . =125°C and T, iy = 30°C.

jarax

7. Write short notes on any three of the following :—
(a) Crossover distortion in class B amplifier and how to mintinize the «
(b) Class C amplifier and its application
(¢c) Nyaquist stability criterion
(d) Hartley oscillator.
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N.B. (1) Question No. 1 1s compulsory.
(2) Solve any four questions out of remaining six questions.
(3) Writc the assumptions clearly if any.
. (a) Ldentify the equivalent states in the following states table and reducc the table : 3
Next state/output
A A/O B/O
B A/O D/l
C C/O E/O
D E/O /1
E C/O D/1
F A/O -B/1
(b) Write VHDL Code for 411 multiplexer using conditional signal assignment 3
b1
statements. 5

(¢) It is required that one out of 8 LED’s should be glowing one alter the other at regular

- interval. The sequence should be repeated continuously. Draw the block diagram
of this circuit. and explain the function of each block in brief. S

(d) Name the different types of programmable devices used for digital system design.

Discuss the advantages of using programmable devices.

[ TURN OVER
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2. (a) For the sequential state machine given below (— 10
(1) Derive the excitation and output equation
(i) Write the next state equation
(111) Construct state transition table

(iv) Draw the state diagram.

|
Fra
K o
o
yd
Fy
E,

CIA

(b) Write a VHDL Code for a sequence detector which detects the sequence 1 0-1-1-0. 10

Design Mealy type of machine with overlapping allowed.

3. (a) With suitable cxamples explain the Moore and Mealy types of sequential circuits. 6

Compatre the two types.
(b) Compare static RAM with dynamic RAM. 4
(¢) Design a 4 bit register using D flip-flops to operate as indicated it the table below - — 10

Mode Select Operation

a &

0 0 Hold

0 l Clear

| 0 Complement the contents
1 I Circular right shift
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4.

6.

/.

(a) Wirite the features of counter IC 74163. Design Mod 200 countet using the same [C. 10

(b) Draw the statc diagram for a sequential state machine which has two inputs EN and 1

5. As leng as EN is negated (= 0), the machine should remain in resct state with
output z = (. When EN is asserted (= 1) and at S, two consecutive 0's and two
consecutive 1's are received irrespective of the sequence (i.e. 0011 or 1100), the
output should become 1 and remain 1 until EN is again negated ?

Also draw the state table for the same.

(a) A sequential circuit having one input and 1 output has state diagram shown below. 10

Design the circuit using J.K. flip-flop.

/o . 4
OJo @' \ /o

JE

O/o

(b) Draw the architecture of FPGA 4000 family. Explain the function of each block.
(@) Analyse the following feedback sequential machine :—
ﬁ v ' . ' ¥ Q
D e I" - b

(b) Writc a VHDL code for 8 bit barre! shifter.

q]

Write notes on the following —
(@) Fundamenal and pulse mode asynchronous sequential circuits

(b) Features of VHDI.

(c) Read only memlory.

10

10

10
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N.B. (1) Question No.1 1s compulsory.

(2) Attempt any four from the remaining six questions.

(3) Figures to the right indicates fuli marks.
I.  (a) A random variable x has the probability function : S

X =2 —1 O I 2 3
P(X=x): 0.1 k 02 2k 0.3 3k
Find(Hhk Gy Px < 1) (u) P(=2 < x <1)
(iv) Obtain the distribution function of X
(b) In the set of natural numbers, prove that the relation xRy i1l and only 1if 5§
x*~4xy + 3y%2 =0, is reflexive, but neither symmetric nor transitive.

_, | 2] _
(¢) Find the characteristic roots of A**~9A%® where A= L ] S
(d) Find Laurent's series for f(z)= (z-—~3)sin(2i2) about z = -2, 5

2 (a) If X,Y are indépendént Poisson vari”at"es_ such that P(X=1) = P(XIZ)" cand 7
P(Y=2)=P(Y=3) find the variance of 2X —3Y.

sinmz =~ ' o

(b) Find the residues of f(z) = —————— at its poles.
(z-1)"(z-2)
| n mn/4]
(c) If A= find cos A - 6
0 n/2]

3. (a) Check whether A= {2,4, 12,16} and B = {3, 4, 12, 24} are lattices under divisibility 7 L
Draw their Hasse diagrams.
(b) Nine items of a sample had the following values.
45, 47, 50, 52, 48, 47, 49, 53, 5l
Docs the mean of 9 items differ significantly from the assumed population mean
47.5 7

I'TURN OVER
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(c) Find the characteristic equation of the matrix A and hence find the matrix represented
by A* = SA7+ TA® - 3A°+ A' — 5SA’ + 8A* - 2A+I]

2 1 1]

where A=|0 1| 0]

I 1 2

]

4. (a) The average of marks scored by 32 boys is 72 with standard deviation 8 while that
of 36 girls is 70 with standard deviation 6. Test at 1% level of significance whether

the boys perform better than the girls.

'a a
(b) LetS= 0 a

L

S R} and + and - be matrix addition and matrix multiplication. 1s

(S, +, *) an integral domain ? Is it a field ?

dz . .
(c) Show that J.'z 1 = 2m ., where C is the circle |z| = 2. Hence deducc that
C
f(x_+ Ddx+ydy _ (x+Ddy—ydx
T xepTey? T ey

5. (a) The number of defects in printed circuit board is hypothesised to follow Poisson

' distribution. A random sample of 60 printed boards showed the following data.
Number of defects : 0 | 2 3
Observed frequency : 32 15 9 4

Does the hypothesis of Poisson distribution seen appropriate ?
(b) If f and g are defined as
f:R—o R, f(x)=2x -3
g:R— R, gx)=4-3x
(i) Verify that (fog)”' =g of =
(ii) Solve fog(x) = g of (1)
(¢) For a distribution the mean is 10, variance is 10, y 15 | and f3, 1s 4 Find thc first
four moments about the origin. Comment on the nature of the distribution.

6. (a) Prove that the set A= {0, 1.2,3,4,5} is a linite Abelian group under addition

modulo 6.

2 - - ~y -
(b) It f (&):J.}Z +2§ Hdz where C is the circle x? + y* = 4 find the values of
Z__
C

() £(3), (i) £'(1 i), (QiD) £ (1 = 1)
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(C) A manufacturer known from his experience that the resistance of resistors he produces
is normal with p = 100ohms and standard deviation o = 2 ohms. Whal percentage
of resistors will have resistance between 98 ohms and 102 ohms ?

sin” z "
7. (a) By using residue theorem evaluate (z—n/6)3 “ where C is Iz‘:]
C

(b) The ratio of the probability of 3 successes in 5 independent trials to the probability
of 2 successes i 5 independent trials 1s 1/4. What 1s the probability of 4 successes
in 6 independent trials ?

p—

1 2] 7
(c) If A= l_ and B= , prove that both A and B are not diagonalisable

0 1] %.

but AB is diagonalisable.



