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(i) For this non-inverting amplifier R1 = 1KQ and Rf = 10 KQ. Calculate the

maximum output offset voltage due to Vas and lB' The op-amp is LM307
with Vas = 10 mv and IB = 300nA, los = 50nA.

(ii) Calculate the value of Rcompneeded to reduce the effect of lB'

(iii) Calculate maximum output offset voltage if Rcompas calculated in (ii) is
connected in the circuit.

(b) Define following terms pertaining to Phase Locked Loop (PLL) :-
(i) Free running frequency
(ii) Capture range.

(c) Design a differentiated to differentiate input signal that varies in frequency from
10Hz to about 1 KHz.

5

5

2. (a) Find V0 for the adder-subtractor shown in given figure - 10

..

(b) What is difference between normal rectifier and precision rectJft~r? With proper 10
derivation and circuits, explain the working of full wave rectifier.
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3. (a) Design a Second-order low pass filter at a high cut-off frequency of 1KHz. Draw 10
frequency response of the network.

(b) What is comparator? Draw the characteristics of an ideal comparator and that of 10
a commercially available comparator. What is the difference between a basic
comparator and the schmitt trigger?

4. (a) (i) Explain about "The IC 555 as an Astable Multivibrator". . 10

(ii) In the following circuit RA = 2.2 KO, Rs = 3.9 KO and C = 0.1 JlF.
Determine the positive pulsewidth, tc' free running frequency of negative pulse
width td'
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(b) Compare different types of ADCs based on their working principle. Explain working 10
of anyone type of Analog to Digital converter.

5. (a) What is the function of voltage regulator? Explain in detail about fixed voltage 10
series regulator.

(b) What is an Instrumentation Amplifier? Derive the output gain of Instrumentation 10
Amplifier using three op-Amp. State its characteristics. .

~

6. (a) Explain in detail about "Frequency Multiplier, and application of Phase Locked 10
Loop".

(b) Drawthe schematic diagram of Weinbridge Oscillator. Explain its working in detail. 10

7. Write short notes on any four :-
(a) Mono-shot Multivibrator
(b) Sample and Hold Amplifiers
(c) Pr~cision Rectifiers
(d) Inverting Amplifier
(e) Analog "Switches.

20
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N.S. : (1) Question NO.1 is compulsory.
(2) Attempt any four questions from the remaining six questions.

1. Attempt any five of the following :-
(a) Define ecology and ecosystem.
(b) What do you mean by Bio-energy? Explain with example.
(c) Explain the term "Biodiversity" with the help of an example.
(d) How pesticides contribute to soil pollution? Explain.
(e) Explain the term "sustainable development"-
(f) Differenciate between exponential and geometrical population growth.

(g) What are -3R? Explain.

10

2. (a) Describe the role of information technology in environmental studies.
(b) Discuss rain water harvesting. What are advantages from this technique?

5
5

3. (a) Write short notes on any two of the following :-
(i) Thermal Pollution

(ii) Solid Waste Management
(iii) Phopal Gas Tragedy.

(b) Write an essay on "Hot-spot of biodiversity".

5

5

4. (a) Write short notes on any two of the following :-
(i) Ecological Succession

(ii) Estuaries
(iii) Food Web.

5

(b) "It is said that next World War willbe on water." Comment upon the statement
giving facts.

5

5. (a) Explain soil erosion. How it happened? Give its types.
(b) What is conservation of biodiversity? Describe in-situ and ex-situ c('mservation

of biodiversity.

5
5

6. (a) Write an essay on disaster management.
(b) Write short notes on any two of the following :-

(i) Green House Effect
(ii) Ozone Layer Deplation

(iii) Water Shed Management.

5
5

7. (a) Discuss salient features of -
(i) Wild Life (Protection) Act, 1972.

(ii) Forest (Conservation) Act, 1980.
(b) Explain various causes of water pollution.

5

5
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N.S.: (1) a. No.1 is compulsory.
(2) Attempt anyfour questionsout of remainingsix questions.
(3) Figures to the right indicate marks.

1. Solve any.four of the following :- 20
(a) Find whether e-atu(t) is energy or power signal. Find its energy or power

correspondingly. .. . .

(b) Find whether the following system with impulse response given is stable
or not:

2. (a) Plot the following signals :-

(i) x1(t) = r(t) + 2u(t - 1) - 2u (t - 2) - r(t - 3) - 3u(t - 4)

(ii) x2(t) = 2u(t) - u(t - 1) - u (t - 2) - u(t - 3) + 4 (t - 4)

(b) Find the convolution of x(t) and h(t) :-

x(t) = e-2t u(t)

h(t) = e-t u(t)
Do not use transform.

,....

--...

(c)

t

h(t) = J x(t)dt
0

Obtain the forced response of the system with T/F for unit step input:

1
H(s) = 1

(s + 2) (s + 1)

Find the even and odd components of the following signal :-
x(t) = 1 + 2 sint + sint cost.

Evaluate the following integral ;-
5

J t2 <5(t + 2) dt
-5

(d)

(e)

10

10

3. (a) Find the Fourier transform of signum function. . 10

(b) Draw the amplitude and phase spectrum of full wave rectified time domain signal. 10

4. (a) Whatare random functions? Explain moments of random functions with suitable 10
examples.

(b) Find the system response to the input x(t) = 4e-2t u(t) and initial conditions 10
1

y(O) = 3 and y'(O) = 4. The T/F of the system is H(s) = 2 . .s +3s+

[TURN OVER
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5. (a) State initial and final value theorem. Find initial and final values, if any ex.istsof 1Q
the signals with Laplace transform given below :-

X(s) = 12(s + 1)
s(s2 + 4)

(b) Obtain state space equations for given T/F

H(s) = s2 + 38 + 4
s2+7s+13

10

6. (a) Find the Ex.ponentialFourier series of the given signal :-

?( l-t)

10

A
.. ~.' .'

or: 2T 3T t.,T
k

(b) Find the Laplace transform of the signal :-
x(t) = sin wot .u(t)

10

7. Write short notes on the following :-
(a) Parseval's Theorem
(b) Autocorrelation
(c) Modulation property
(d) PDF and CDF of Gaussian distribution.

20
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N.S. (1) Question NO.1 is compulsory.
(2) Attempt any four questions from the remaining questions.
(3) Assume any suitable data wherever necessary.
(4) Use of Smith chart is allowed.

1. (a) Explain parallel polarisation.
(b) What is intrinsic impedance of free space?
(c) Derive transmission line equation.
(d) Explain the concept of displacement current.

5
5
5
5

2. (a) Derive Maxwell's equation in integral form. 10
(b) What is a uniform plane wave? Stating from Maxwell equation derive wave 10

equation for free space.

3. (a) The electric field intensity associated with a plane wave travelling in a perfect 10
dielectric medium is given by -

Ex (z, t) = 10 cos (2n x 107t - 0.1nx) vim
(i) What is velocity of propagation?
(ii) Write down an expression for magnetic field intensity associated with

the wave if II = ~lo
(b) The net electric field at the boundary of two regions is 30 L 0° vim. The region 10

2 is free space and properties of region 1 are cr = 9 and llr = 1. Using the
phase method, calculate EX1and HY1 at d = 1 cm and d = 2 cm; if the wave
frequency is 1250 MHz.

4. (a) Show the circuit representation of parallel plane transmission line and derive 10
characteristic impedance.

(b) Show that a co-axial line having an outer conductor of radius 'b' is having a 10
minimum attenuation when radius "a' of inner conductor satisfies the ratio b/a = 3.6

5. (a) Explain potential functions for sinusoidal radiation oscillations. 10
(b) Match load impedance of ZL = 100 + j80 Q to a 50 Q line using a single series 10

open circuited stub. Use Smith chart.

6. (a) Explain various types of electromagnetic interferences.
(b) State boundary condition in scalar and vector form.

10
10

7. (a) For electromagnetic wave prove that E x H = 0 and E x H is having the direction 10
of propagation of the wave.

(b) If the characteristic impedance of the line is 50 Q and VSWR = e = 2; when the 10
line is loaded. When the load is shorted, the minima shift is 0.15 X towards
the load. Determine load impedance using Smith chart.
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10

(i) For this non-inverting amplifier R1 = 1KO and Rf = 10 Ko. Calculate the
maximum output offset voltage due to Vas and lB' The op-amp is LM307
with Vas = 10 mv and IB = 300nA, los = 50nA.

(ii) Calculate the value of Rcompneeded to reduce the effect of lB'

(iii) Calculate maximum output offset voltage if Rcompas calculated in (ii) is
connected in the circuit.

(b) Define following terms pertaining to Phase Locked Loop (PLL) :-
(i) Free running frequency
(ii) Capture range.

(c) Design a differentiated to differentiate input signal that varies in frequency from
10Hz to about 1 KHz.

2. (a) Find V0 for the adder-subtractor shown in given figure -

5

5

10

(b) What is difference between normal rectifier and precision rectifier? With proper 10 .

derivation and circuits, explain the working of full wave rectifier.
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3. (a) Design a Second-order low pass filter at a high cut-off frequency of 1KHz. Draw 10
frequency response of the network.

(b) What is comparator? Drawthe characteristics of an ideal comparator and that of 10
a commercially available comparator. What is the difference between a basic
comparator and the schmitt trigger?

4; (a) (i) Explain about 'The IC 555 as an Astable Multivibrator". . 10
(ii) In the following circuit RA = 2.2 KQ, Rs = 3.9 KQ and C = 0.1 ~F.

Determine the positive pulse width, tc' free running frequency of negative pulse
width td'

. ~~~
-;-5 "

;- , 0 J.1f..

('.~::;;h- I>~ wt.q>1,'nj

- C:~'1dJv1

ca '+
SS5 :;

OlU-fu.1-~ 5>1
0>1itJ!3 14

.'2.. 5"

0' 0' JJ.+-
(b) Compare differenttypes of ADCsbased on their working principle.Explainworking 10

of anyone type of Analog to Digital converter.

5. (a) What is the function of voltage regulator? Explain in detail about fixed voltage 10
series regulator.

(b) What is an Instrumentation Amplifier? Derive the output gain of InstrumeQtation 10
Amplifierusing three op-Amp. State its characteristics. .

~

6. (a) Explain in detail about "Frequency Multiplier,and application of Phase Locked 10
loop",

(b) Drawthe schematic diagram ofWeinbridge Oscillator. Explain its working in detail. 10

7. Write short notes on any four :-
(a) Mono-shot Multivibrator
(b) Sample and Hold Amplifiers
(c) Precision Rectifiers
(d) Inverting Amplifier
(e) Analog Switches.

20
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N.S. (1) Question No.1 is compulsory.
(2) Attempt any four questions from remaining six questions.
(3) Assume data if necessary.

1. (a) (i) Interface 16 KBRAMmemory chip to 8085 using Absolute decoding technique.
(ii) Modifythe address decoding circuit in the above design to incorporate partial

decoding and thus explain the difference between Absolute decoding
technique and partial decoding technique.

(b) (i) Draw and explain the formats of Interrupt Enable SFR and Interrupt Priority
SFR of 8051.

(ii) Write a program to enable all the interrupts of 8051 and set the priority of
all interrupts of 8051 to low level.

(c) Explain any two addressing modes of ARM processor with suitable examples.

4
4

4

4

4

2. (a) Analyze the given subroutine and answer the following :-
MVIC,05H

up MOVA, C
DCRC
JNZ up
HET

(i) Calculate the time delay produced by the given subroutine. Assume the
crystal frequency of 8085 to 6MHz. .

(ii) Calculate the maximum time delay that can be produced by the given
subroutine. Assume the crystal frequency of 8085 to 6 MHz.

(b) Draw and explain the Internal Memory Organization of 8051.

5

5

10

3~ (a) Assume an oscillator running at 12 MHz controls 8051 micro controller. VVrite 10
a program to'generate 2 ~Hz square wave ~n P1.Qusing Timer 6 in mode 1.

(b) Interface 8155 to 8'085 in memory mapped I/O mode using Absolute decoding 10
technique. .

. (ii)
(b) (i)

(ii)

Analyze the given program and answer the following :-
MVIA,4 BH
SIM
EI
HLT

(i) What is the status (Masked/Unmasked) of 5 Hardware interrupts of 8085
after executing the program and why?
What is the status of SOD pin after executing the program and why?
Draw and explain the internal structure of port 0 of 8051.
Explain tJ:lefeatures of port 3 of 8051.

5

4. (a)

5
6
4



5. (a) Interface single 8259 to 8085 in I/O mapped I/O mode using Absolute decoding 10
technique. .

(b) (i) Compare the Power down mode and Idle mode of 8051. 6
(ii) Explain any four, bit level instructions of 8051. 4

6. (a) (i) Write a program to continuously turn ON and OFF a LED Connected to
PCs of Port C of 8255 using BSR mode (8255 is connected to 8085).

(ii) Specify the number of Machine cycles, T-states,addressing mode and number
of bytes for the instruction POP PSW and INR M of 8085.

(b) Explain the key features of ARM Processor Architecture.

6

4

10

7. (a) Draw and explain Timing Diagram for the instruction LDAX B of 8085.
(b) Specify and explain any five instructions of ARM processor.

10
10
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1 (a) Explain how to interface an 8253 with 8085 microprocessor in I/O mapped I/O.
mode. Draw memory map and interface diagram. 10

(b) Explain Asynchronous data communication with SFR's in 8051
Microcontroller, also specify the use of Timer in serial communication. 10

2. (a) Draw the internal memory organization of 8051. Specify the use of bit
addressable memory with one example. "

(b)"Explain the software and hardware inierrupts of 8051 wjth neat diagra.111.

10
10

3. (a) Give the comparison of salient features of 8051 with it's derivatives like"
89C51, 89C52 and 89C2052. 10

(b) Explain the different Logical and Arithmetic instructions in ARM processor'
with addressing mode. . " 10

4. (a) Define the terms Instruction Cycle, Machine Cycle and T state in 8085.
Specify the machine cycles for following instructions.
(i) LDA (ii) LXI (iii) INR M (iv) RRC (v) DAD H

" (b) Explain the multiplexed address/data bus and different machine cycles
of 8085 with neat diagram.

10

10

5. (a) Write the assembly language program for. 8085 to unpack the packed BCD
number stored at memory location E002H. Store result"at B004H and B005H.
Also draw the flowchart for the same.

(b) with neat labeled diagram explain interfacing of LCD with 8051. Use portO for
Data bus and port1 for control bus. "

10

10

6. (a) Write the assembly language program for 8051 and draw the flowchart to
Add two 4 digit BCD numbers. Store result in DPTR register after addition.

(b) Draw and explain the register architecture of ARM processor in different
operating modes.

10

10

7. Write a short note on following.CAny four).
(a) Program status register and Barrel shifter of ARM Processor.
(b) External and Internal memory organization of 8051.
( c) Addressing modes of 8051.
(d) 8085 Serial Communication.
(f) Interfacing Hex Keyboard with 8051.
(g) Interfacing 8155 with 8085.

20
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I (a) Explain how to interface an 8253 with 8085 microprocessor in I/O mapped I/O.
mode. Draw memory map and interface diagram. 10.

(b) Explain Asynchronous data communication with SFR's in 8051
Microcontroller, also specify the use of Timer in serial communication. 10

2. (a) Draw the internal memory organization of 8051. Specify the use of bit
addressable memory with one example.

(b).Explain the software and hardware interrupts of 8051 with neat diagraIl1.

10
10

3. (a) Give the comparison of salient features of8051 with it's derivatives like.
89C51,89C52and 89C2052. . 10

(b) Explain the different Logical and Arithmetic instructions in ARM processor.
with addressing mode. . . . 10

4. (a) Define the terms Instruction Cycle, Machine Cycle and T state in 8085.
Specify the machine cycles for following instructions.
(i) LDA (ii) LXI (iii) INR M (iv) RRC (v) DAD H .

(b) Explain the multiplexed address/data bus and different machine cycles
of 8085 with neat diagram.

10

10

5. (a) Write the assembly language program for 8085 to unpack the packed BCD
number stored at memory location E002H. Store result. at B004H and B005H.
Also draw the flowchart for the same. .

(b) with neat labeled diagram explain interfacing of LCD with 8051. Use portOfor
Data bus and port 1 for control bus. .

10

10

. . - - & - XII") I Rno oraw me flow chart to
Add two 4 digit BCD numbers. Store result in DPTR register after addition. 10

(b) Draw and explain the register architecture of ARM processor in different
operating modes. 10

7. Write a short note on following. ( Any four).
(a) Program status register and Barrel shifter of ARM Processor.
(b) External and Internal memory organization of 8051.
( c) Addressing modes of 8051.
(d) 8085 Serial Communication.
(f) Interfacing Hex Keyboard with 8051.
(g) Interfacing 8155 with 8085.

20
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N.S. (1) Question NO.1 is compulsory.

(2) Attempt any four questions out of remaining six questions.

(3) Assume suitable data wherever necessary and justify it.

1. (a) Explain the following questions with proper illustration -
(i) BFSK transmission can be orthogonal or non orthogonal.

(ii) Phase continuity is maintained in MSK signal.

(b) Define the following terms -
(i) Hamming weight and Hamming distance

(ii) Systematic and non systematic code

(iii)' Code rate

(iv) Entropy and redundancy.

2. (a) Define the term Random Variable and explain the meaning of the terms discrete
RV and continuous RV.

(b) A three digit message is transmitted over a noisy channel having a probability of

2 '.

error P(E)=5 per digit. Find out the corresponding PDF and CDF. Also find the

probabilityof more than one error.

(c) State and explain shannon Heartley theorem. Also explain bandwidth -SIN trade off.

3. (a) An analog signal is band limited to 4 KHz. It is sampled at Nyquist rate and the

samples are quantized into 4 levels. The quantization levels °1, °2' Q3 and °4

are independentmessagesand have probabilitiesP1 = P2= 1/8and P3= P4 = 3/8.
Find the informationrate of the source. .

(b) Findthe Huffmancode for a source alphabetof{A,B,.., H} with the probabilitiesof

11111111
2"4' .."I ..,,' "",' ",,' "",'"",' "1=.1 Ir'-' "I..~ ~'.'~""g'" ,,"rlolonnt~

. efficiency.

(c) Explainthe necessityof line codes for data transmission.Statedifferent types of
line codes.

[ TURN OVER
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4. (a) Fora systematic linearblockcode, the three paritycheck digits,C4.Cs and Cs are 10
given by :

C4 = d1 Ef)d2 Ef)d3

Cs = d1 Ef)d2

Cs = d1 Ef) d3
(i) Construct generator matrix .

(ii) Construct code generated by this matrix

(iii) Determine error detecting and correcting capability.

(iv) Decode the received word 10 11 00,
(b) For the convolutional encoder shown below sketch the code tree and trellis diagram. 10.

~~
\()

u, ~2-
Obtain the convolution code for the input bit sequence 11 0011.

5. (a) Explain the Nyquist criteria for distortionlessbaseband binary transmission. 10

(b) What isduo-binaryencoding? Explainwith the neat block diagram. Howthe duo-binary 10

encoding reduces the bandwidth requirements?

6. (a) Draw block diagram of a generator of DPSK. Also show how data is recovered

from DPSK signal.

(b) Explain 4-ary PSK alongwith the following points -
(i) Offset and Non-offset QPSK

(ii) Modulation andcdemodulation blockcdiagram of offset QPSK

(iii) Plot of power spectral density

8

12

~O..~ Cog""'" I "' ,..'" ronro,,"on+<:>+inn <:>nn h""nr"" 1=11,...lprli~n rli~t~nr.p.

7. Write short notes on any four :-
(a) PN sequence generator

(b) Viterbi algorithm

(c) FH spread spectrum

(d) Eye pattern.

(e) Probability error of matched filter.

20
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N.R I) Question No.! is compulsorY.
2) Answer any ~ out of remaining six questions.
3) Assume Suitable data whenever required and justify the same.
4) Answer to the questions should be ~uped and written together.

1. a) If P(X=x) = x/25, x = 1,3,5,7 ,9, find P (X =lor 3) and P(4 < X < 8)

b) Calculate Spearman's Rank Correlation for the following data.
X: 1 2 4 3 5 7 8 6
Y: 8 6 7 5 4 3 2 I

(5)

(5)

c) A sample of 200 students is taken from a large population. The mean
height of the students in this sample is 160 em. Can it be reasonably
regarded that, in the population, the mean height is 166 em. and S. D.
is 20 em. ?

d) Prove that A = { 1, -1, i, -i,} is a group under multiplication

(5)

(5)

2. a) Obtain Mean and Variance of Poisson Distribution (6)

b) The P.d. f. f{x) for a random variable x is given by
f(x) = 0 ; x < 0

= C( 3 x - X 3 ) ; 0 < x < 3
= 0 ; x> 3.

Find i) C, ii) Mean, iii) P ( 0 < x < 2) (6)

c) Functions f and g are defined as following-
f: R ~ R, g: R -+ R f(x) = 5x +3 , g ( x) = 2x -7
F

.
d f f -I -I

( f)
-I

In go., , g , go . (8)

3. a) The Weights of 4000 students are found to be normally distributed (6)
With mean 50 kg. and standard deviation 5kgs; Find the probability

that a student selected at random will have weight i) less than 45 kgs.,
ii) between 45 and 60 kgs.

b) Let A = { 2, 3,6, 12,24,36, 48} and R be the rClation'is divisible by' (6)
i. e. aRb means a/b. Obtain the relation matrix and Drawthe Hasse

diagram.

c) A die was thrown 132 times and the following frequencies were observed (8)
No. Obtained: I 2 3 4 5 6

Frequency: 15 20 25 15 29 28
Fit a binomial Distribution and test whether the die is unbiased.

[TURN OVER
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4. a) Prove that Z 6 is a ring under addition and muitipiication modulo six
(6)

b) Fit a Straight line to the following data
X: 10 12 14 16 18 20
Y: 0.45 0.55 0.6 0.7 0.8 0.85

(6)

c) Calculate the Correlation Coefficient for the following data
X: 65 68 70 69 72 68 63 71 63
Y: 28 30 32 31 27 33 32 35 32

(8)

5. a) In a normal distribution 31% items are under 45 and 8% are over 64
Find the mean and standard deviation. Find the percentage of students
who got the marks between 40 and 50.

(6)

b) Following is the gain in weights of cows fed on two types of diets X and Y
Diet X : 30, 37, 35, 37, 29, 19, 37
Diet Y: 29, 39, 27, 35, 47, 37, 45, 35, 37, 40
Test at 5% L.O. S. Whether the two diets differ as regards their effect on
mean increase in weight by using t~test. (6)
In a sampling a large number of parts manufactured by a machine, the (8)
number of defectives in a sample of 40 is 2. out of 1000such samples, how
many would be expected to contain 3 defective parts, by using i) Binomial
Distribution, ii) Poisson Distribution

c)

6 . a) Let S be a non- empty set and let R be a relationon S. Suppose the following (6)
properties hold for x, y & z belongs to S i) xRx , ii) xRy, yRz implies zRx.
Prove that R is an equivalencerelation.

b)The probability that the bomb will hit the target is 0.2. Two bombs are (6)
required to destroy the target. If six bombs are used, find the probability that
the target will be destroyed.

c) The two lines of regression are given by 6Y = 5X +90 and 15X= 8Y+130 (8)
Find (i) mean of X and Y, (ii) r Hi)VarianceofY .
(given Variance ofx =16)

I. fAJ I I n I~"" ...~ ~" .~. M' . '-~-',: "- "- ~

b) Define i) Poset ii) Lattice iii) Complemented lattice iv) Distributive Lattice (6)

c) Fit a second degree parabola to the following data taking x as the
independentvariable.
X: 1 2 3 4 5 6 7 8
Y : 2 6 7 -8 10 11 10 10

(8)
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QuestionNo.1.is compulsory. . d

Attempt any four out of remainingsix questions.
Assume suitable data if necessary.
Figures to the right indicate marks.

1. Solve any five :-
(a)' Explain: (i) Initial Value Theorem

(ii) Final Value Theorem
(iii) Even and Odd Signals
(iv) Periodic and Aperiodic Signals
(v) Continuous Time Signals.

(b) Determine whether the following signals are periodic or aperiodic :-

(i) x1(t) = Sin(15n) t + Sin(20n) t

(ii) x2(t) = Sin J2 nt.

(c) Determine the even and odd components of x(t) = Cost + Sin (t)

(d) Determine the signal energy and signal power for f(t) = e-3(t}
. (e) Explain systems and classification of systems by giving proper examples.

I-~. (a) Find Fourier series expansion of a rectangular pulse waveform.

20

10

-bCcJ k '

v

11 2:71 ~1l 411
wJ-

(b) Find the exponential Fourier series of the sijnal shown below - 10

v

,....

2-1t 4f1
cJt-



{fGVJ)

"

2-1l 4fJ
cJ1-

~.. (a) Statethe followingpropertiesof FourierTransform-
(i) Linearity
(ii) Scaling

(iii) Time shifting
(iv) Frequency shifting
(v) Time Differentiation
(vi) Frequency Differentiation.

(b) Find Fourier transform of limit step function.

12

8

[TURN OVER
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4. (a)
?<..f,f)

12

-- -1

- k :f
Signal x(t) is as shown above. Sketch and label the following signals -

(i) x(t - 2) (ii) x(t + 2) (iii) x(-t + 2)

(iv) x(-t - 2) (v) x(~) (vi) x(2t).

(b) Sketch x(t) =2 u(t) + 2 r(t -2) - 4 r(t- 3) + 2 r(t - 4) - 2 u(t - 6). 8

5. (a) Determine the Laplace transform of the following :-
(i) Rectangular pulse

if)

10
/'

!.

0 I t-
(ii) A single sawtooth pulse as shown -

t fl}
,

,....

0 1--
;
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6. (a) Obtain state transition matrix eAt for the following model if A = [; ~].
1

(b) If x(t) ( FT ) x(w) then prove that F[X1(t)'X2(t)] = - [X1 (w) * X2(W)].2n

(c) Explain DIRICHLET'S conditions.

7. Write short notes on the following :-
(a) Gibb's phenomenon
(b) Properties of Laplace Transform

(c) Convolution
(d) Sampling.

. III
10
..

8

8

.4

20



" " ~

bb. H.l iii,hi-':;"''', ,.,..rv"",,,-\<::/

Tf. f::1~<:+-~",. c-S ~8M V O[ eJ

E x'C\yY) f.:ug ) f)~ -er,' ~ f J-e c. f---ro yY)
. ~he}'k.s

(3 Hours)

2-8~~

AN-3994Con. 3517-10.

[Total Marks: 100

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

(2) Attempt any four questions from remaining questions.
(3) Vector notation should be used wherever necessary.
(4) Assumptions made should be clearly stated.

1. (a) Give Maxwell's equations fortime varying fields in differential and integral forms
for free space.

(b) Give Lorentz force equation.
(c) State and explain Gauss' Law.
(d) Explain conduction and displacement current.

5

5
5
5

2. (a) Four like charges of 50 J-lcare located at four corners of a square. The diagonal 10
of square is 10m. Find the force on charge 150 J-lclocated 4 m above the
centre of square.

(b) Derive the expression for electric field intensity E at any general point P due 10
to uniformly distributed charge along an infinite straight line.....

3. (a) Find the flux density at a point A (6, 4, -5) caused by ;-
(i) a point charge of 25 mc at origin
(ii) a uniform line charge el :::; 20 J-lc/m on the Z-axis.
(iii) a uniform charge density es :::; 60 J-lc/m2at a plane x = 8.

(b) A dipole having a moment P = 3 81\ - 5 a... + 10 aA ncm is located atx y z

Q (1, 2, -4) in free space. Find V at P (2, 3, 4).

(c) Show that the potential due to a point charge is given by,v = -~--.

10

7

3

4m>or

4. (a) State and explain Biot-Savart's Law. Derive the expression for magnetic .flux 10

density B on the axis of circular ring of radius 'a' at the distance cd'from the
plane of the ring.

/';

radial field, H = S 2 A 18 cos .cpaAAim, exi'$'tSirifree space. ~
r r

the magnetic flux crossing the surface defined by :-

1t 1t
~ cp ~ - and 0 ~ z ~ 2 m .

4 4



the magnetic flux crossing the surface defined by :-

1t 1t
- - ~ <I> ~ - and 0 ~ z ~ 2 m

4 4

5. . (a) Derive Neumann's formula for mutual inductance. 10

(b) The electric field intensity E= 250 sin 1010 t vim for a field propagating in the 10
medium whose cr= 5 slm and Er= 1.0. .

Calculate the displacement current density Jd, the conduction current density
Jc and the frequency at which Jc = Jd. .

6. (a) State and prove Poynting theorem. 8
(b) Derive the wave equation for conducting media. Derive the general expression 12

for X, p, Y and 11.

7. (a) Derive the characteristic equation of transmission line.
(b) Write a short note on Smith chart.

10
10
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Question NO.1 is compulsory.
Answer any four questions from remaining six questions.
Figures to the right indicate full marks.
Assume suitable data if required.

[Total Marks: 100

1. a) Design 8086 based microprocessor system with following specifications
i) 64 Kbytes EPROMwith 16Kbytes devices
ii}16 Kbytes RAMusing 8Kbytes devices
iii)Two 16 bits I/O ports using 8255
Draw neat schematic and memory and I/O map.

b) Explain various addressing modes of 8086 microprocessor with examples

15
5

2. a} Explain the interrupt structure of 8086 microprocessor.
b) Explain the following assembler directives
(i)PUBLIC(ii)SEGMENT& ENDS(iii) EXTRN(iv) DB,DW(v) ASSUME

10

10

3. Design a 8051 based microcontroller system 'with following specifications.
(i) 8051 CPUworking at 12 MHz
(ii) 16 KBProgram Memory
(iii)8 KBData Memory
(iv)8255 PPI
Draw neat schematic and memory and I/O map.
b) Explainvarious addressing modes of 8051 microcontroller with examples

15
5

4. a) Explain the interrupt structure of 8031/8051.
b) Explain following instructions with example
(i) ACAll (ii)CJNE (iii)JBC(iv) SWAP (v) MOVX

10

10

S. a)What are the different multiprocessor configurations? Explain Coprocessor configuration
with neat schematic? 10

b) list and explain the different data tyPes supported by 8087 NOP. . 10

6. a) Write an assembly language program to generate square wave on bit 0 of port 1 using
========;t,imcrlero iRterr'lpt of $3051mirrnrnntrnll",r 10

b} Explainthe memory mapped I/O and I/O mapped I/O with its advantages and disadvantages.
10
207. Write short notes on any three:-

(i) IEEE488 bus standard
(ii)Timer/Counter mode of 8051
(iii)Mixed language programming
(iv)Special function registers in 8051.
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Question NO.1 is compulsory.
Answer any four questions from remaining six questions.
Figures to the right indicate full marks.
Assume suitable data if required.

[Total Marks: 100

1. a) Design 8086 based microprocessor system with following specifications
i) 64 Kbytes EPROMwith 16Kbytes devices
ii) 16 Kbytes RAMusing 8Kbytes devices
iii)Two 16 bits I/O ports using 8255
Draw neat schematic and memory and I/O map.

b) Explain various addressing modes of 8086 microprocessor with examples

15.
5

2. a) Explain the interrupt structure of 8086 microprocessor.
b) Explain the following assembler directives
(i) PUBLIC{ii)SEGMENT& ENDS(iii) EXTRN(iv) DB,DW(v) ASSUME

10

10

3. Design a 8051 based microcontroller system 'with following specifications.
(i) 8051 CPUworking at 12 MHz
(ii) 16 KBProgram Memory
(iii)8 KBData Memory
(iv)8255 PPI

. Drawneat schematic and memory and 1/0 map.
b) Expiain various addressing modes of 8051 microcontroller with examples

15
5

4. a) Explain the interrupt structure of 8031/8051.
b) Explain following instructions with example
(i)ACAll (ii)CJNE (iii)JBC(iv)SWAP (v) MOVX

10

10

5. a)What are the different multiprocessor configurations? Explain Coprocessor configuration
with neat schematic? 10

b) List and explain the different data tyPes supported by 8087 NOP. . 10

6. a) Write an assembly language program to generate square wave on bit 0 of port 1 using
timer zprn intprrnpt of HOS! microcontroller. 10
b) Explain the memory mapped 1/0 and I/O mapped 1/0 with its advantages and disadvantages.

10
207. Write short notes on any three:-

(i) IEEE488 bus standard
(ii)Timer/Counter mode of 8051
(iii)Mixed language programming
(iv)Special function registers in 8051.
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N.S. (1) Question NO.1 is compulsory.

(2) Attempt any four questions out of remaining six questions.
(3) Figures to the right indicate full marks.
(4) Draw neat diagrams.

1. Solve any four -
(a) Compare between ElectronicVoltmetersand ConventionalAnalogVoltmeters.
(b) What are the importantspecificationsof digitalvoltmeter?
(c) State the requirements of a good laboratorytype signal generator.
(d) ExplainZ-modulation in CRG.
(e) Writestandard specificationof a signal generator.

5

5
5

5
5 '

2. (a) Describe the workihg of successive approximation type DVM. 10

(b) What are the different methods of converting Digital signal into Analog signal? 10

Explain anyone in detail.

3. (a) Discuss the functions of following terms briefly related to CRG:-
(i) Time/div

(ii) Volts/div

(iii) Focus

(iv) Intensity.

(b) Explain following frequency measurement methods using CRG :-

(i) Spot wheel method

(ii) Gear wheel method
with the help of neat diagram.

10

10

,4. (a) Discuss with proper circuit, the impedance measurement using Q-meter. 10
(b) Explain with the help of block diagram working of digital phase meter and its me"rits1 0

"====""==='====anCfu emell rs======C='=========='===='========"==========-~='=====""==='====='=c=='====="====='=======./

5. ((:I) Explain willi bd~ic prillviple of u!-,cration and wiLli pi Op~1 blocl( diagram digital 10

frequency meter.

(b) Withthe helpof neat diagram,explainthe workingoffunctiongenerator withproper 10
waveforms at various points.

6. (a) Draw the functional block diagram of op-amp and explain its working as integrator 10
differentiator.

/

(b) What is Lissajous pattern related to CRG? How they are useful in measuring 10

frequency and phase?



\

7. Write short notes on any three :-

(a) Beat frequency oscillator

(b) CRT tube
(c) Electronic voltmeter using FET

(d) Audio frequency signal generator.

20
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N.S. : (1) Question NO.1 is compulsory.
(2) Attempt any four questions from the remaining six questions.

1. Attempt any five of the following :-
(a) Define ecology and ecosystem.
(b) What do you mean by Bio"'-energy? Explain with example.
(c) Explain the term "Biodiversity" with the help of an example.
(d) How pesticides contribute to soil pollution? Explain.
(e) Explain the term "sustainable development".
(f) Differenciate between exponential and geometrical population growth.

(g) What are -3R? Explain.

10

2. (a) Describe the role of information technology in environmental studies.
(b) Discuss rain water harvesting What are advantages from this technique?

5
5

3. (a) Write short notes on any two of the following :-
(i) Thermal Pollution

(ii) Solid Waste Management
(iii) Phopa1 Gas Tragedy.

(b) Write an essay on "Hot-spot of biodiversity".

5

5

4. (a) Write short notes on any two of the following :-
(i) Ecological Succession

(ii) Estuaries
(iii) Food Web.

5

(b) "It is said that next World War will be on water." Comment upon the statement
giving facts.

5

5. (a) Explain soil erosion. How it happened? Give its types.
(b) What is conservation ofbiodiversity? Describe in-situ and ex-situ cbnservation

of biodiversity.

5
5

6. 5
5

(a) Write an essay on disaster management.
(b) Write short notes on any two of the following :-

(i) Green House Effect
(ii) Ozone Layer Deplation

(iii) Water Shed Management.

,

7. (a) Discuss salient features of -
(i) Wild Life (Protection) Act, 1972.

(ii) Forest (Conservation) Act, 1980.
(b) Explain various causes of water pollution.

5

5

*********


