W”E"@)’)Oidt bd.seaD /@’7\'7‘(‘_/‘ P‘PP”ed Mmu{rj’

Q. P Code* 3698‘7
(3 hours) T Tota[Markﬁ: 80
N.B: (1) Question no.1 is compulsory. . o St
(2)Attempt any three questions from remaining five: questions, g
(3)Figures to the right indicate full marks.
(4)Assume suitable data if necessary.
1. (a) Find the extremal of r xy+yt =2y*y ')dx i R B ¢ P (1 0
(b) State Cauchy-Schwartz inequality in R3 aﬁd 'V'cnfy it for: u (—-4 2 l) ami ,.
v=(8,—4,~-2). _ o E T (SK
: . Pl Ly
() If A,4,4;.......A4, are eigen values of A, then show that —, —,—,........ — aré the
VORI By Yo T
eigenvalues of 4™ . AT gl L S RS 5)
(d) A random variable X has thafollowmgprobablhtymass -dis_ttil'iufi'dn; S
Fmd ¢ anddetennm P(X <1) 6))

P(X =x): 3¢® 4c—= lt'}c:2 Sc——l

2. (a) Evaluate J: 2t dz, anng (1) Lhc lmc y=x (u) the paraboia x = 2, Is the line integral

independent of the path 21 Explam : 3 el S (6)
(b) A random variable X has the following densn:y fm’tctlon

2«-2*.»0 R : .
= gy Fmd the m.g.f. andhens'e, its mean ar.d variance. (6)

(c) Calculate R (Spearman’s rank correlation) and r (karl-pearson’s )from the following data:

P <f D o S Y S
711131195117 s Py et your result ®)

3. (a) Let V':.-"RJ, Show that W is a"éubsp_éxée of R?,where W:{(a,b, c):a +b+c= 0},

thatis W consists of all vect\brs where the sum of their components is zero. (6)

z-1=3. (6)

(c) Show ftﬁha;-fl;e-ma__tﬁx A-is diagonalizable. Also find the transfor ming imatrix and the

4 1 -1
diagonal matrix where A=|2 5 -2|. (8)
1 1 2
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Q. P. Code: 36987

4.(a) Find the extremals of L:'(ny+ y™)dsx. ()

(b) A transmission channel has a per-digit error probability p=0.01. Calculate the probab;hty
of more than 1 error in 10 received digits using (i) Binomial and (u) Pmsson dlstnbutmn : (6)
(c) Obtain Taylor’s series and two distinct Laurent’s series expansion of - ; ‘ )

-1

f(2)= ——2——5 indicating the region of convergence. e ST
5.(a) Verify the Cayley-Hamilton Theorem for matrix A and hence ﬁnd A lﬁt exists.
o ¢ -b . ¢ |
whered=|—c 0 a ' LS
b —-a 0

|

(b) Let R* have the Euclidean inner pmduct Use Gram-Schmidt process to trausform the
basis {u,u,,u;}intoan orthonormal basis where %, =(1,1,1), u,=(~1, L0), uy= (L,2,1)(6)

(c) The marks obtained by 1000 students In an examination are found to be ‘normally
distributed with mean 70 and standard deviation 5 Estimate the number of students
whose marks will be (i) between 60 and 75 (ii) more than 75.. ' (8)

6. (a) Using Rayleigh-Ritz method, solve the ‘boundary value problem using a two degree
polynemial as initial solution. ;

| T : ‘ 5 _ :
14 =202
(b) Showthat 4=6 -3 4/ is dcrogatory and find its minimal polynomial. (6)
K gt A o

(c) Using Cauchy residue theorem, 'evé]uat% the following integrals:

® J.O 5+3sm8 “)

(= X2 7
: , ,b>0.
| (x2+a2)(x2 +b_2_) dx,a>0,b>0 4)

(i)
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(a)
(b)

N.B.

Q.P. Code: '40107
(3 Hours) [Total Marks: 80]

(1) Question No. 1 is compulsory.

(2) Solve any three questions from remaining five questions.

(3) Figures to the right indicate full marks. 4l

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

Attempt any Four of the following: : 20
Draw a neat labelled diagram of Depletion Type MOSFET and explain

its operation. ' | :

Find the value of Ig and Vg for the given Darlington configuration:

— \&

Je o

Given: B, = 80, ;= 100, Viz = 1.6V.

Differsntiate Small Signal Amplifier and Large Signal Amplifier.
State Barkhausen’s Criteria and explain basic principle of an Oscillator.
Give the advantages of negative feedback.

'Desigri a two 'si;agé RC coupled CS Amplifier to meet following 15

spc,ci_,ﬁcations_: Ay 2100, V, =4V, Ipg =1.2mA, f, = 20Hz.

- Assume: gmo=5m,lpss=7mA,ra= 50kQ,Vp=—4V. Assume suitable

Voo.

- Compare RC Coupled, Direct Coupled and Transformer Coupled 05
© . Amplifiers. .

Page2of 3
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Q.P. Code: 40107 °

3. (a) Determine mput impedance, output impedance, voltage gain and current 11
gain for the given cascaded BJT amplifier as shown in the figure below:
+2oV

Given: hg = 200 and hle =1.3kQ.

(b) Find the necessary condztion for oscﬂlatlons to occur and frequency of 1
oscillations of Hartley Oscillator. Also, explam its working.

4. (a) With the help of neat block dlagram derive expression for Rig, Ror, Gme
for Current Series Negative Feedback Amplifier. Give significance of the
above mentioned parameters.

(b) For the circuit shown below, determme the following:
i, ~Rg." :
ii. Q-point of each stage.
iii.  AC equivalent model.
~iv. - Lower Cut-off Frequecny (fL).

 Given: Vgs = -1V, Ipss = 8mA, Vp = -4V for JFET and h;. = 1kQ,
hg = 100, Vg = 0.6V for BJT.

Page 3 of 3
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Q. P. Code"zl'fsl_”f‘:u . S?-s‘tem/

Sy

Time: 3 Hours Maxfks: 80;g;- & -..\f\
N. B. 1. Question no. 1 is compulsory. ok L SRS AR AT S
2. Attempt any THREE questions from remaining. S AT e oy - Ml
3. Assume suitable data if required. : S ST R e s S >

4. Figure to the right indicate full marks.

Qu.1 : Solve any Four ‘ A TSRO M _
(a) Explain the effect of addition of pole and zero to tha system B g N3
(b) Explain any five rules of Root Locus Plot i in detail. ‘
(¢) Define Gain margin and Phase margin. EXplam how thesc mdrgms are used for
stability analysis. ) o X
(d) Explain the Mason’s gain formula thh reference 10 Slgnal F]oW Graph chhmquey B

(¢) Explain needs of compensation in control system also explam d1fferent typgs of
Compensation with suitable example. A & ‘ o

.‘*,
.

Qu. 2: (a) Using block reduction technique, .ob’té;in"_ﬂié't-féhsfgr ﬁiﬁctipn._ | W “ IOM -

R(S) R e 1Y g _cts)
] | 13 L, [h2]
b) Construct SFG for the followmg set of equatlon 10M

) Y2= GIYI —G?Y4
i) Y3= G3Y2 ¥ GQY3 ' ¥ 3 5
m) Y4 =GSY1 + GéYS“Where Y4 is the czmput

Obtam thc overall u‘én&fcr ﬁlnqhon by usmg Mabon s gam formula.

& «‘?M

Qu X (a) Ex;:;langl Con*txrollablhty and Observabﬂlty with the necessary condition for stability

ﬁnd“Check Comrollabxhty and Observablhty for the system 10 M
v '-":1:;"” s S ; 1 0 21x+!1lu
'fi "j : 3 2 4 2

(b) E‘xp"fam PlD Contreller and Model Predictive control system in detail? Also list its
advamages 5T 10M
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Q. P. Code: 21731

Qu. 4: (a) Construct the Routh array and determine the stability of the system whose
characteristics equation is - 10M

S+ 285+884+128%+208%+16S+16=0

™~ .

(b) Sketch the root locus for a unity feedback control system»and forward transfer funcnon
s 3 ' 10M
K(5+3)

6(5) = s _
crosses the imaginary axis. For what range of k is the system stable?

. Find the frequency and gain K for which the root locus

Qu. 5: (a) Construct the Bode Plot for the open loop transfer function. Comm»nt on

288 (S+4) &y
Stability. G(S)= ST DA+ 853140 and H(S)—l ‘ = 10M.

(b) State and Prove properties. of State Trans:tlon matrix, Obtam the state model for
Y(S) _ _35+4

the system with transfer function 7 m ' 10 M
Qu. 6: (a) Sketch the Nyqu:st plot for a gwen open loop transfer funcnnn 10M
- 1
G(s).H(s) = DR And cnnunqnt on the ;tabll_lty of the system..'
(b) A unity fcedb%ck system has G(S) : 20(S+1) 10M

"T'“-'_—
S°(S +2)(S+4)
1. All static _error co-efﬁment (Kp, Ky, Ka)

ii. Steddy State E,rror of ramp 1/p with magmmdc 4.

Page 2 of 2
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[Time: 3 Hours]

Please check whether you have got the right queshcm papen J
Question No 1. Is compulsory.
Attempt any three questions from remaining five qussnons
Assume suitable data if necessary and state it clcari“yq.‘ s
Figures to right indicate full marks.

N.B:

e

1. Answer any four questions from given questions. g l' p « By £ 20
(2) Explain any five types of elementary signals with mathematlcal equanons and gra;:hl ad plog

(b) Find the fundamental period of the signal x(r)= sm(g-g\: mm:

(c) Explain the application of Signals and System in memma_MCSSmg
(d) Find x(-2t) and x(3t + 2)

x ()

<+ ‘ - o
= - o € e

(e) Test the gwen system for lmean«ty, causality, stablllty, memmy and time variant.
y=x(e) '

- 3
the Satc transﬁmn matrix. A [ 0}

® Ifsyj.stex‘jz: ma‘mx i .

: (a} Sketch the fqligvmlg signa A- s fqr the. glven signal shown 10
a} x{~t) b) x(?‘t % 5) e x{2t) d) x(t/2) e) -2x(t)

35
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(3hours) Total Marks:80

NB: 1. Question number 1 is compulsory
2. attempt any 3 questions from the remaining five questions
3. Assume suitable data wherever needed

Attempt any 5 questions 20
Why do we modulate a signal for transmission? Explain,

A single tone FM signal is given by

erm (1) =20 Cos (16  10°t + 25 Sin 21 10° t) .

find the modulation index, modulating frequency , deviation , carrier frequency and
power in the FM signal

Compare Amplitude Modulation and Frequency Modulation in terms of

1) bandwidth, ii) signal quality, ii) effect of noise on the signal and iv) range
Draw a well labeled diagram of a super-heterodyne receiver.

Explain Shannon’s Sampling theorem and explain aliasing error.

Compare TDM and FDM.

An AM signal is produced by modulating a carrier signal with peak voltage of 10V 10
and frequency of 100KHz by an information signal with max. modulating
frequency of SKHz and max amplitude 4V. Determine: -

a) Frequency limits for lower and upper sideband

b) Bandwidth of AM

c) Total power of the modulated wave if the load resistance, Ry = 10 Q

d) Draw the power spectrum.

e) Calculate the total transmitted current.

What are the methods employed for generation of SSB? Explain the third method of (10)
SSB generation with its advantages and disadvantages.

Explain the indirect method of FM generation, @)
What is image frequency and its rejection? Also explain double spotting. (6)
Ina Super heterodyne receiver having no RF amplifier , the loaded Q of the (6)

antenna coupling circuit is 80. If the IF is 455Khz, calculate the image frequency
and its rejection ratio for tuning at (i) 100 kHZ (ii) 20 MHz.

What is multiplexing in communication system? Draw a block diagram of (6)
frequency division multiplexing to transmit 5 SSB signals.

Draw and explain the transmitter and receiver of Delta modulation, What is meant (10)
by slope overload distortion?

Bring out the merits and demerits of adaptive Delta modulation (4)
With the help of a neat block diagram explain the generation and detection of a (8)
PPM signal. Also explain the merits and demerits of a PPM transmission.

Explain the terms :Selectivity , Fidelity , Sensitivity , AGC (8)
Explain companding 4)
Write short notes : any four (20)
Block diagram of PCM Transmitter and receiver

T1 digital carrier system c) TREF receiver , its merits and demerits

Foster Seelay discriminator method e) Pre-emphasis and deemphasis circuits

3 3K ok ok ok 2 o ok ok ok o o ok ok ke ok ok ok ok ok ok sk ok
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