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Q. P. Code: 24361

(3 Hours) [Total Marks: 80]

N.B. : 1) Question No. 1 is Compulsory.

Q.1

Q.2

Q.3

2) Answer any THREE questions from Q.2 to Q.6.

3) Figures to the right indicate full marks.

(a)

(a)

(b)

(¢)

(a)

(b)

(<)

If 1 is eigen value of 4 and X is corresponding eigen vector of 1 then show (3)
that A" is eigen value of 4" and corresponding eigen vector is X (n>0).
cz-—2z+4 :
Evaluate J_]f dz, whefeC18 | z - 1| =1. (5)
Find the extremals of J(’l + iy )y e (5)
Find a unit vector-orthogonal to bothw =(-3,2,)and v=(3,1.5) . (5)
- ~2
Find eigen values and'eigen vectors of AT +2L-where"d=f -3 -2 (6)
® _4 1
: % B MR | (6)
Find the extremals of H(_v e ]u’.\‘.
. : ; ; 4243 (8
ObtainLaurent’s series expansion of f(2) :ﬁﬂ;( at zg=%¥. )
Using Rayleigh-Ritz method find solution for the extremal of the functional (6)
|
J‘[('_\“ ) =2y - 2.\)']&\' with 1(0)=2 and v(l)=1.
]
; | (6)
Evaluate | ——————dx.
 (x”+1D)(x” +9)
-9 4 4
Show that matrix 4=, —8 3 4| diagonalizable. Also find diagonal and (8)
-16 8 7
transforming matrix.
[Turnover]
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Q4 i 2 _ad
%) Verify Cayley Hamilton Theorem for A=|-1 3 0 |. Also find 4~ (6)
10 -2 1
b . Tode (6)
Using Cauchy’s Residue Theorem evaluate Ji—
"3+ 2cosf
(c) B , _ I _ (8]
Show that the extremal of Isoperimetric problem / = J (1) dx subject to the
condition J--"‘/'“ =k 1s a parabola.
Q.5 (a) L3 (6)

Find 5" where 4=

A
LleR)

(b)  Find an orthonormial basis for {he subspace of R’ by applying Gram-Schmidt ~ (6)
process where 8= {(I11,1). (— 1.0 fHizIo;

(¢) Reduce the tollowing qiiadratic forni‘into canonicat-form and hence find its (8)
rank, index,'sicnature andivalie class
O =53% 4 B+ 103 HOR 3, |+ R X,

Q.6 (a) State and prove Cauchy-Schwartz inequality; Henee show thattae real values  (6)

of a. b, 8 A@cesd -+ hsin H)Z <lam a2

(b)  Show that any plane through origin is a subspace of R (6)
(c) _ a4 4 (8)
Find the singular value decompesition of 4= , '
=3 J
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QP CODE : 22626

(3 Hours) Marks : 80

(1) Question No. | is compulsory.

(2) Solve any three questions from the remaining five

(3) Figures to the right indicate full marks

(4) Assume suitable data if necessary and mention the same in answer sheet.

Attempt any 5 questions [20]

a) Compare ideal and practical opamp

b) What is crossover distortion in power amplifier. How is it overcome?

¢) Define differential and common mode gain and differential and common
mode input impedance of differential amplitiers.

d) Daw the circuit diagram of widlar/eurrent source and derive the
relationship between output current-and reference current.

e) Draw high frequency hybrid pi equivalent of BIT and define the various
components in the model:

f) Explain line regulation and load regulation.of voltage regulator. Draw the
line and load regulation characteristics of ideal and practical voltage
regulator.

a) For the citcuit shown in Fig. 2a find midband gain and corner frequencies.  [10]

¥ee =172V

24 F
Hes I heaF
Va =isoV
22k
R Jroa
g 3
Fig.2a

b) Determine unity gain bandwidth of N channel MOSFET with parameters [10]
Ka=0.25 mA/V2, Vin = |V, A=0, Cys = 0.04 pF, Cys = 0.2 pF, Vs =3V. Ifa

10 kQ load is connected to the output between drain and source determine the
Miller capacitance and cut-off frequency.

a) Draw circuit diagram of MOSFET based differential amplifier and derive [10]
the expression for differential gain, common mode gain and CMRR.

b) For the circuit shown in Fig. 3b, find overall mid band voltage gain and [10]
capacitors Ccy and Ccz such that the 3 dB frequencies associated with each

stage are equal. Assume BJT to have parameters Vg on) = 0.7 V, p =200 and

VA = O

2A16B7BF2EFCEAFF7DI111F48CB832B4F
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Q.4 a) Draw and explain current mirror ¢irenit using MOSFET. For the circuit  [10]
shown in Fig. 4a determine the value of fisrand lo.

e 10Y
| oA »
IR {y
Jwtlr " =
] il
4 -
3 3

o
- 19

Fig.4a

b) What are the ideal characteristies.of opamp and alseréxplain the effect of [5]
high frequency on OPAMP gain and phase.

¢) Draw the circuit of Vag mpltiplier biased class ABramplifier and explain 5]
the working and advantages of Ve mulfiplier biased class AB amplifier.

a) Draw the circuit diagram of transformer coupled class A power amplificr.  [10]
Also draw ac and dc loadlines for the same. Derive the expression for its
power conversion efficiency.

b) Explain the working of basic differentiator with the help of input and output [10]
waveforms. Also derive the expression for the output voltage. What are the
limitations of basic differentiator and how to overcome these limitations.

<
tn

Q.6 Short notes on: (Attempt any four) [20]
a) Transistorised series regulator
b) Power MOSFET
¢) Class AB power amplifier
d) Active filters
e) Multistage amplifiers

2A16B7BF2EFCEAFFTDI11 1 F48CB832B4F
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MPEL 7

(REVISED COURSE)

(3 Hours) [Total Marks: 80]

Note: 1) Q.1 is compulsory

2) Answer any 3 out of remaining questions

Q.1 (A) Explain the function of SID, TRAP, ALE, and ADO-AD7 pins of processor 8085. (5)
(B) Write features of 8087 math co-processor. (5)
(C) Explain advantages of memory segmentation (5)

(D) Write control word of 8255 to initialize port A as input port, port B and C as

output port, group A in mode 0 and group B in mode 1 (5)
Q.2 a) What are different types of interrupt supported by 8086 and explain IVT. (10)
b) Draw and explain the architecture of 80286 processor. (10)
Q.3 a)Draw and explain the interfacing of Math co-processor with 3086. (10)

b) Explain Minimum mode of 8086 microprocessor, Draw timing diagram for write

operation in Minimum mode. (10)

Q.4 a) Design an'8086 based system with following specifications. (10)

i. 8086 CPU working at 8MHz
ii. 16 KB EPROM using 8K device
iii. 32 KB SRAM using 16K device

b) Describe the importance of 8257 DMA controller. Explain method of interfacing DMA

controller with 8086 microprocessor. (10)

Q.5 a) Write a programme to set up 8253 as square wave generator with 1 ms period
if input frequency of 8253 is 1 Mz (10)

b) Explain Bit Set Reset mode of 8255 with application. (10)

Q.6 a) Write a program for 8086 to find out the maximum number from the array of
10 numbers. (10)

b) Draw and explain interfacing of ADC 0808 with 8086 Microprocessor using 8255. (10)

B17849890635C0F46D54074DEDO2AAZ3
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Q. P. Code: 24232
Time: 3 Hours Marks: 80
NOTE :
1. Question No.1. is compulsory. Attempt any four out of five in it.
2. Attempt any three out of remaining five.
3. Assume suitable data, wherever necessary and justify the same.
4. Figures to the right indicate marks.

1. A) A point charge Q; = 300 uC is located at Py(1. -1, -3) m experiences a force (%)
F,, =8d,—8 d, +4d, (N) due to a point charge Q2 at P2(3. -3. -2) m.
Determine Qa.

B) What is lonosphere? Which layers are present during day and night time? (+1+1+2)
Where does maximum attenuation of an electromagnetic wave take place inside
the ionosphere? Hence define critical frequency.
C) Explain Super refraction and Subsrefraction. (5)
D) State the Maxwell’s equations for free space in integral and. point form. Also  (2+2+1)
state their significance. ‘Which one of these equations tells us the propagation
of electromagnetic wave in-air?
E) Compare MOM. FEM and EDM. (5)

2. A) Derive boundary conditions forboth Electricand Magnetic fieldsfor conductor-  (10)
dielectric interface.

B) State Poynting theorem. Derive its final expression and explainthe meaning of  (2+5+3)
each term.

3. A) If the electric flux density D =4xy d,+ 2(x* +z%) a, + 4yz a, (C/m?), (19)
using Gauss’s Law find the following

i) The volume charge density at (-1, 0. 3).
ii) The flux through the cube'defined by
0=x<2, 0sy<3 05z<5.
iii) The total charge enclosed by the cube.
B) : 5 ; : P L T (5)
For the one dimensional differential equation = 0,0<x<4.0btainV(I)
using FDM. Given V(0)=0 and V(4)=20. Perform band matrix method.
C) State some applications of electromagnetism. With the help of neat schematic, ~ (I+4)
explain the working of electromagnetic pump.
4. A) Obtain the reflection and transmission coefficient in case of reflection from (10)

perfect dielectric at normal incidence.
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Q. P. Code: 24232

Derive an expression for the electric field intensity E due to a conductor of  (10)
infinite length and having charge density p, .
Obtain an expression for MUF interms of d. H and f,.. (5+5)
Itf'a high frequency communication link is to be established between lwo points
on the Earth 2000 km away, and the reflection region of ionosphere is at height
of 200 km and has critical frequency of 5§ MHz, then calculate the MUF for the
given path.
Find the maximum distance that can be conveved by a space wave when the (5)
transmitting and receiving antenna heights are 60 m and 6 m respectively.
Assume standard atmosphere.
With regards to the ionosphere discuss the follow ing : (5)
i) E layer
i) Sporadic E laver
Derive wave equations 4 lossy media. (10)
A media has the following propesties s e TG = 107 (mho/m) at (5)
I GHz. Determine
1) Propagation constant
i) Attenuation constant in dB
i) Wavelength
Iv) Reffactive index
V) Loss tafigent
Is the media behaving like'a conduttor or dielectric?
Explain formation of duct and condition for| duct propagation. ()

A 3 ok ok ok ook e o
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(3 Hours) [Total Marks: 80|

N.B.:
I. Question No.1 is compulsory.

2. Attempt any three questions out of the remaining five.

LS}

. Assume suitable data wherever necessary.

1. Answer the following 20

a) Determine whether the-following signals are energy signals or power signals and
calculate their energy or power.
(1) x (1) = e*u(t)

(2)x (n)= (é)“u(n)

b) Determine if following system is memoryless. causal, linear, time invariant.
v (t)=a"x(n)

¢) Using properties of Fourier transform. determine Fourier transformef x(t)
x(t) = e 3lt-t0lg. ,3lt+t0]

d) Find out even and odd components of following signals:
(1)x(n) = u(n) — u(n-5)

(i)x(t) = 5+7t+9¢°

¢) Determine relation between continuous time Fourier Transform and Laplace Transform.

Turn Over
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2
2. (a) Determine Fourier Series representation of following signal: 10
X(1)
A M
|
I | ,
| ||
T | g 12 1. | =2 t
‘ 5 T 2
| =1 | | |
AN —— |
(b) Find impulse response and SLep response of continuous time systems governed by 10
Following transfer functiofis;
518
H(s) = —ugg
§<+65+8
3. (a) A continuous time Signal is defined as, 10
() =t:0< t 3
X()=0:1> 3
Sketch waveforms of. following signals:
(i) x(-1) (11) x(2-1) (1i1) x(3t) (1v) x(0.5t+1)
(b) Determine inverse z-transform of following function using long division method: 03
) z%42z
X[z) ==——=——R0C; |2| > 1
Z7=3z°+4z+1
(¢) Compute the DTFT of sequence x (n) = t0. 1.2, 3}.Sketch magnitude and phase 03

Spectrum.

Turn Over
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4] (a) Using Laplace Transform determine complete response of system described by following

Equation. 10
d*y(t) , dy(t) dx(t) dy(0) :
=l it LR = =+x(t);where y(0) = 1:——= 3,for input x(t}= u(t)
dr? at M) at (t) v ar p (t) (1)
(b) Find impulse response of system described by following difference equation 10
v(n)-— ;.\,‘(n-[ ) +§_\j(n—3) = x(n)+x(n-1) where alFinitial conditions are zero.
5. (a) For the following continupus time signals. determine Fourier Transform. 10

(1) X (1) =e™ u(-t)
(11) X(1) = sinwo(t)ugt)

. . . . . : TN _
(b) Determine Fourier series representation of x| (n) = 4cos T 05
(¢) Determine cross correlation ofsequence x(n) = {1,L2:2¢ and y(ny=1.3.1} 05

| I

6. (a) The input sighal x(t) and impulse response.h(t) of a continuous-time system are 10
described as follows

X(t) = e u(t) and h(t) =u(t-1).Find output of system using convolution integral.

(b) Determine Z Transform and ROC of 10
(i) x(n) = n* u(n)

(i)x(n) = a" coswon u(n)

SEEBC26367FABAFDYEOE383579A56C78



&)

IR@AIKTEGIRRG FT /e -1 /e Bses  aikicdspacedry/ = 2o

Q. P. Code: 27088
[Time: Three Hours] [Marks:80]
N.B.: (1) Question No.1 is compulsory.
(2) Attempt any three out of remaining questions.
(3) Assume suitable data wherever required.
Q.1 Attempt the following (20)
a. Compare I.inear and Nonlinear Systems
b. State and explain Mason’s gain formula
¢. What is optimal control? Why optimal control is needed.
d. Define the terms.
(1) State (ii) State variables (iii) state vector (iv) State Space
Q.2 a. For a system shown below, Calculate-its transfer function where V(1) (03)
is output and V(1) is input to the system
{8 W/
e (. (v i
A N (1T | b
{s ‘4_5-. = = ! £ $
7 S 1
b. Explain the terms (05)
(1) Zero input response
(ii) Zero state Tesponse
c. Explain the concept of Neuro-Fuzzy adaptive control system. Explain one (10)

method of adaptive control

Q. 3 a. Derive the expression of'steady,state error ford simple closed system using  (05)

negative feedback

b. What are the considerations while selecting state variables? (05)
c. Reduce the given block diagram to its canonical (simple) form and hence (10)

obtain the equivalent transfer function C(s)/R(s).

[TURN OVER|

Page 1 of 2

D48225F5D41A0604A9F731B536441411



IR@AIKTC-KRRC

Q. P. Code: 27

Q.4. a. Derive the expression for solution of homogeneous equation

b. Sketch the root locus for the system with

K(s+4)
s(s%+ 25+2)

G(s)H(s) =

Q.5 a. A unity feedback control system has

100
5(s+0.5)(s+10)

Gis)=

Draw bode plot. Determine Gy Pr. Woe and Wy, Comment on the stability.

b. Explain the following terms
(1) Routh’s Criterion
(ii) Absolute stability and relative stability

Q.6 a. Derive the expression for Observability proof. Evaluate the
Observability of the system

B Gl 0] 0
4.="10" 0 LB & O] and =3, 4 1]
0 -2 =3 1

Using Kalinan’s test,

b. Explainstheterms transient response and steady state responses
c. A unity feedback svstém has

S 40(s+2
G(s) = L1

s(s+1)(s+4)

Determine (i) type of the system.(ii) All errorcoefficients'tiii) Error for ramp
input with magnitude 4

3k 3k sk ok ok ok 3 okl o R e e k3 o ok ok oF sk sk ok ke sk ok ok ok ok ok o ok ok ok
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