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(3 Hours) ~ Marks:80 s
NB.: (1) Question No. 1 is compulsory.

@) Solve any three questions from the remaining five _ Fgh s
(3)  Figures to the right indicate full marks ' QISR S N SR
4) Assume suitable data if necessary and nlentlon the Same m answer sheet

Q.1 Attempt any 5 questions

a) Compare ideal and practical opamp :

b) What is crossover distortion in power ampllﬁer How is it overcome’?

c) Define differential and common mode gain and differential and commorl
mode input impedance of differential amplifiers.

d) Daw the circuit diagram of widlar current source and derive the -
relationship between output current and reference current. ' e D

€) Draw high frequency hybnd pi equlvalent of BJT and deﬁne the vanous v
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.
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Q2 a) For the circuit shown in Fig. 2a find midband gain and corner frequencies.  [10]

Vee =12V
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Fig.2a

b) Determine unity gain bandwidth of N channel MOSFET with parameters [10]

= Ko= OZSmANZ Vin =1V, 2=0, Cgqa = 0.04 pF, Cgs = 0.2 pF, Vgs =3V. Ifa

e~ S J0ka load is oonnected to. the output between drain and source determine the
'M111er capac1tance and cut-oﬂ' frequency.

- Q3 a) Draw circuit diagram of MOSFET based differential amplifier and derive [10]
= the e expressnon for differential gain, common mode gain and CMRR.

' - b) For the circuit shown in Fig. 3b, find overall mid band voltage gain and [10]
capac.ltors Cer and Cc2 such that the 3 dB frequencies associated with each

stage are equal Assume BJT to have parameters VBg on) = 0.7 V, B =200 and
VA m
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Flg 3b ;
Q4 a) Draw and explain current mirror- czrcmt usmg MOSFET For thc mrcmt [10]
shown in Fig. 4a determine the value of Ler and Io. ol
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=ley:
~ Fig. 4a

b) What are the 1dea1 charactenstlcs of Opamp and also explain the effect of [5]
~ high frequency on OPAMP gain and phase. -
¢) Draw the circuit of Vae fmultlpher biased class AB amplifier and explain [5]
the \Workmg and advantagés of VBE mulhpher biased class AB amplifier.

‘:_a)l.DraW' the cm:mt d_lagram o_f transforrner coupled class A power amplifier. [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
lmutatlons of basw dlfferentlator and how to overcome these limitations.

"8

2L Q6 5 Shgrt notes on: (Attempt any four) [20]
He B ) Tranmstorlsed series regulator
'b) Power MOSFET
¢) Class AB power amplifier
- d) Active filters
C e) MuItlstage amplifiers
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(REVISED COURSE)
(3 Hours)
Note: 1) Q.1 is compulsory
2) Answer any 3 out of remaining questions
Q.1
(B) Write features of 8087 math co-processor.

(C) Explain advantages of memory segmentation

(D) Write control word of 8255 to initialize p_ai’t'A asmput port portBandC as K

output port, group A in mode 0 and g,rou:pléifh.hi_daefi O

Q.2 a) What are different types of mterrupt supported by 808& and "xplaln_ IVT -~ (10)

b) Draw and explain the archltecture of 80286 processor (10)
Q.3 a)Draw and explain the mtafac?ng of Math CD*DFOCESSDI’ wtth 8086 : (10)
b) Explain Minimum mode of 8086 mrcroprocessor Draw timmg dlagram for write
operation in Mlnlmum mode < (10)
2.4 a) Design an 8086 based system w;th followmg spec;f’ cations. y 3 (10)
i 8086 CPU workmg at SMHz o ' S
i 16 KB EPROM using 8K dewce £¥,
i 3 BSRAM using 16K device -
b) Desc etﬁe.lmportance of 8257 DMA cbntroller Exp!aln method of interfacing DMA
cuntrolier wit 8086 microprocessor feok ' (10)
(10)
(10)
(10)
(10)
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Q.P COdE‘Z4232 Y

Time: 3 Hours Poa Marks 80 O R
NOTE :

Question No.1. is compulsory. Attempt any four out of fwe init. e A
Attempt any three out of remaining five. ; $ <
Assume suitable data, wherever necessary and justtfy the same
Figures to the right indicate marks. . il

e e

1. A) A pomt charge Qi = 300 pC is located at P:(l -1 -3) m expenences a force ;l; (5)
F;; =8, — 84, +4d, (N) due to a point charge Qz at P2(3 -3, -2) e
Determine Qa. R

B) What is lonosphere? Which layers are. present dunng da,y and mght t1me‘7 ““*”2)

Where does maximum attenuation of an electromagnetlc wave take place msxde *
the ionosphere? Hence define crltlcal frequency :

C) Explain Super refraction andSub-refraotmn :.‘ o A S g F €)

D) State the Maxwell’s equatrons for free space in mtegral and pomt form Also (2+2+1)
state their srgmﬁcance Whlch one of these equatlons tells us the propagatlon
of electromagnetic Wave in arr" EOUE AN e

) Compare MOM, FEM and FDM. *_:: (R NSEIEE ®)

2. A) Derive boundary COI]dlthl‘lS for both Electrlc and Magnetw ﬁelds for conductor-  (10)
drelectnc interface. -

B) State Poyntmg theorem Derwe 1ts ﬁnal expressmn and explain the meaning of (2+5+3)
each term .

A) If the electnc i densxty D= 4xy y + 2(x +2%) a, + 4yz a, (Cm?, 19
- using Gauss’s Law find the foilowmg
i) The volume charge density at (- 1,0,3).
ii) The flux through the cube deﬁned by
SRS O<y<3 0<z<5
i) The total charge enelosed by the cube.

B rorthe one dlmenswnal dlfferenual equation g— =0,0 < x < 4.0btain V(1) ©
using F DM leen V(O)"O and V(4)=20. Perform band matrix method.

) State some apphcatlons of electromagnetism. With the help of neat schematic,  (1+4)
explain the working of electromagnetic pump.

&) 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
infinite length and having charge density p; .

Obtain an expression for MUF in terms of d, H and f.

If a high frequency communication link is to be established between two 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 conveyed by a space wave when the
transmitting and receiving antenna heights are 60 m and 6 m respectively.
Assume standard atmosphere.

With regards to the ionosphere discuss the following :
i) E layer
ii) Sporadic E layer

Derive wave equations in lossy media.

A media has the following properties &, =1; u.=1; 0= 10~* (mho/m) at
1 GHz. Determine :
i) Propagation constant

ii) Attenuation constant in dB

iii) Wavelength

iv) Refractive index

v) Loss tangent
[s the media behaving like a conductor or dielectric?

Explain formation of duct and condition for duct propagation.

ok ok ok ok ok o ok ok ok ok e ok
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Q. P. Code: 24113
(3 Hours)

[Total Marks: 80]
N.B.:

1. Question No.1 is compulsory

2. Attempt any three questions out of the remaining five

=

1. Answer thgollowing

a) Determine whether the following signals are energy signals or power signals and
calculate their energy or power
(1) x (1) = eu(t)

3. Assume suitable data wherever necessary

@x @)= "un)

20
b) Determine if following system is memo lcss causal lmea me ipvariant.
: y (t)=a"x(n) s _ ! ej' owne mﬁgﬁ b:;\{}\\./ Lo H’
‘1C”)c—c¢ % (D) Parv{ﬁeﬂ@f €0 TE
¢) Using properties of Fourier transform, determine Fourier transform of x(t)
x(t) = g~3lt-t0] 4 o3lt+to|
d) :
(1)x(n) = u(n) - u(n-5)

Find out even and odd components of following signals
(i)x(t) = S+7t+9¢?

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

e E T S sen——— PCERERT  TEENNR hemy TEESENEESSEEN - TTTREER S Tl SsSeewTsessoTees

8EEBC26367FABAFDSEOE383579ADBF42

Turn Over




Q. P. Code: 24113

2
2. (a) Determine Fourier Series representation of following signal: 10
tx@
A
3 =T T 3T t
' = Pl 4 &Y. 7
-A

(b) Find impulse response and step response of continuous time systems governed by 10

Following transfer functions.

s+3
= 52+65+8
3. (a) A continuous time signal is defined as, 10

x(t)=t0<t <3
x(t)=0;t> 3
Sketch waveforms of following signals:

Ox (if) x(2-1) (i) x(3) (iv) x(0.5t+1)

(b) Determine inverse z-transform of following function using long division method: 05

‘ z2+2z
X s ROG 2 > 1

- ) Compute the DTFT of sequence x (n) = {0, 1, 2, 3}.Sketch magnitude and phase 05

Turn Over
8EEBC26367FABAFDYEOE383579ADBF42
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Q4] (a) Using Laplace Transform determine complete response of system described by following
i0

Equation.
& ( DO 5 for input x(@)= u(t)

2
dd);gt) 4§ dJ’(t) +8y(t) = —+x(t) where y(0) = 1,——=

(b) Find impulse response of system described by following difference equation 10
y(n)— iy(n-l) +§y(n-2) = x(n)+x(n-1) where all initial conditions are zero.
5. (a) For the following continuous time signals, determine Fourier Transform 10
()  x@=e"u(-)
(i)  x(t) = sinwo(t)u(t)
(b) Determine Fourier series representation of x (n) = 4cos i 05
(c) Determine cross correlation of sequence x(n) = {1,1,2,2} and y(n) = {1,3,1} 05
& (a) The input signal 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-l).Find output of system using convolution integral
10

(b) Determine Z Transform and ROC of

() x(n) = n’ u(n)

(11)x(n) = a” coswon u(n)
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IEXTC/SemIE -—CJBSC-S/ Conto) Q%M/No\:. 2.017F
: 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 Linear and Nonlinear Systems

b. State and explain Mason’s gain formula

¢. What is optimal control? Why optimal control is needed.
d. Define the terms.

(i) State (ii) State variables (iii) state vector (iv) State Space

Q.2 a. For a system shown below, Calculate its transfer function where Vo (t) (05)
is output and Vi (t) is input to the system

b. Explain the terms 3 '. SIFL . (05)

(i) Zero input response
(i1) Zero state response

¢. Explain the concept of Neuro-Fuzzy adaptive control system. Explain one (10)
method of adaptive control '
- 3 a Derive the expression of steady state error for a simple closed system using  (05)
~ negative feedback

-

~ b. What are the considerations while selecting state variables? (05)

¢ Reduce the given block diagram to its canonical (simple) form and hence (10)
- obtain the equivalent transfer function C(s)/R(s). i

-
- -

|
[TURN OVER] ‘

Page 1 of 2

> D48225F5D41A0604A9F731B53642255D




Q. P.Code: 27088

Q.4. a. Derive the expression for solution of homogeneous equation (10)

b. Sketch the root locus for the system with (10)

G(s)H(s) = =)

s(s?+ 2s+2)
Q.5 a. A unity feedback control system has (10)

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

Draw bode plot. Determine Gm, Pm, Wge and Wpe. Comment on the stability.

G(s) =

b. Explain the following terms (10)
(1) Routh’s Criterion
(ii) Absolute stability and relative stability

Q.6 a. Derive the expression for Observability proof. Evaluate the (10)
Observability of the system
0. X 0 0
A=10 0 1|;B={0fandC=[3 4 1]
0 -2 =3 1

Using Kalman’s test.

b. Explain the terms transient response and steady state response. (05)
c. A unity feedback system has : (05)

. 40(s+2)
G(S) s(s+1)(s+4)

Determine (i) type of the system (ii) All error coefficients (iii) Error for ramp
input with magnitude 4

e 3k 3 ok ke e o ok e ok ok ke sk e ok ok o e e e Sk ok 3k sk s ok ok ol e sk ok ke sk ok
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