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QP Code :544700
[OLD COURSE] ,
(3 Hours) [Total Marks:100}

N.B. (1) Question No. 1 is compulsory.
(2)Attempt Any FOUR questions out of the remaining SIX questions.
(3) Figures to the right indicate full marks.

1(a) Prove that eigen values of Hermitian matrix are real. [5] QIVH
(b) Construct an analytic function whose real partis x* —-6x*y* + y* E}g
- -
(c) A vector field is given by = (ysin z —sin x)z + (xsm z+2y2)j+(xycosz+y c)y
| _ Ne
Show that F is irrotational and hence find its scalar potential . bb«b“ [5]
> \
2 QQ
(d) Prove that J_ (x) = \/: COS X, Q) [5]
2 o >
2(a) Verify Green'’s theorem in plane for [(xy + y*)dx + x*dy whe(iqii‘ is the
o
close curve of the region bounded by y=x and y=x Q:;bk [8]
-1 4] oy
(b) If A= . | then prove that 3 tanA=A tan3 0 [6]
&
i -
(c) Find the image of the region bounded by x=@f"\- 0,y=2 in the Z plane under
the transformation w=(1+i)z | 1\1" ﬁ , [6]
8§ -8 - ™~
3(a) Show that the matrix A-— (j;ﬁ’ is diagonalizable . Find the
‘{r
transforming matrix and the dlagonal matrix. [8]
(b) Evaluate Izdz along J\k 'y =t from O(0,0) to B(4,2) - [6]
o
(c) Evaluate _[ St dz where C is circle 1zI=3. [6]
> 2(z M’i)(z 2)

r
||

4(a) Reduce tf}e gwen quadratic form 2x* + y* —3z° +12xy — 4xz — 8yz to canonical form

and (fma rank and signature , [8]

(b) EValuate by Residue theorem ,

.f "‘“- 2x

w\{:.._ J-*, COS 39_ 40 , : [6]
e 5+ 4cosé
(c) Prove that J (x) J" {—*— — sinx -~ cos x} (6]

[TURN OVER}
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1

5(a) Expand f(z )= 22(z --1)(z +2)

about z=0 when i) lz1<1 ii) 1<lz | <2iii) 1z1>2 [8]

(b) Using Cayley Hamilton theorem find A4°-64° +94* +44° —-124% +24-1

o

3 10 5§
Wher e A=} - 2 - 3 - 4J . [6];}5
305 7 G
(c)Find the bilinear transformation which maps the points z= 1,i,-1 from the Z p&@ﬁa
on to the points 0,1, in W plane X [6]
| <O,
W
6(a) By using Stoke's theorem evaluate _[ ((x* + y?)i +(x* = y*)j)dF whe\feabb is the
ol <
S)
boundry of the region enclosed by circles x* +y* =4, x’+y&&16. [8]
1 2 3 Q:Y
(b) Show that the matrix A={2 3 4| is non derogatory. > [6]
3 45 WA
. X0 ’
é‘”’”‘a\"
_ S
(c)Show that the following function m}i‘”
a
2.5 .
g T2 XY (x +iy) £0
ié;’? %+ 9" ‘
| }é‘?‘” =0 z =0 is not analytic at the
origin although Cauchy Riemagg}équations are satisfied. [6]
o X _ .
7(a) Evaluate _f _f F.ds using (Eéuss Divergence theorem, where F =4xi -2 y2 j+ 2’k
and S is the regiort%@unded by y? =4x,x=1,2=0,z=3 [8]
N
(b) Find the imagg%f a circle 1zI=2 under the transformation w= z+3+2i.Also draw
the fig uﬁ[%ﬂ ' [6]
mf“*“*; |
(c)@gf;gnd f(x)=1 in (0<x<1) in a series as 1=Z p J?'(ﬂ -)J0 (An(x))where A4,,... 4 ...
L0 (A
" are positive roots of J,(x) =0 [6]
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Q.P. Code : 545101

(3 Hours) | Total Marks :

N.B. : (1) Question No. | 1s compulsory.
(2) Solve any four questions out of the remaining six questions.
(3) Assume suitable data wherever necessary.
(4) Support your answers with neat sketches wherever necessary.

I. Answerany four.
(a) Derive boundry conditions for electrostatics.
(b) Explain the concept of scalar and vector potential.
(c) Derive Laplace and Poisson's equations.
(d) State and explain Faraday's law. |
) (e) Explain skin depth. Find skin depth at frequency 1.6MHZ in Aluminium
whose o = 38.2 Ms/m and ur = 1.0

2. (a) Derive the equation for field intensity due to infinite current carfying conductor.

(b) Evaluate both sides of divergence theorem for the filed 7= 2Xyax + x“@y ¢/m”

and the rectangular parallel piped formed by planes x =0, x=1,y=0,y =2,
z=10and z = 3.

3. (a) Inthe space, aline charge density 80 nc/m li_,fzﬂ_s-*along the entire Z axis, while
point charges of 100 nc each are located aﬁt,%,(fl?,(),O) and (0,1,0). Find potential
difference VPQ given P (2, 1,0) and Q (3{ 2, 5).

(b) It is required to hold 3 equal point changes of +Q each in equilibrium at the
corner of an equilateral triangle. Cg;l},g::.ﬂ‘ate the point charge which will do this

if placed at the centre of a triangle.

—~ 4. (a) Derive an expression for magnef‘i”é'ﬁeld intensity due to finite long straight element.
(b) Use Laplace's equation to find capacitance per unit length of a coaxial cable of
: : Y
inner radius 'a’ and outer.radius 'b’. Assume V=Voatr=aandv=0atr=b.

5. (a) State and derive e§gg'féssion for Poynting theorem. Explain each term in it.
(b) ﬁ=Hx(wt—Bz);ﬁSéféxist within a dielectric of permitivitty € . Estimate the
correspondingElisplacement current density and then find charge density and
Electric field corresponding to H field.

6. (a) Derivgqéijéctromagnetic wave equation for free space.
(b) GivenH=6rsin¢ ar+18rsinBcos6ag Evaluate Stokes theorem of the sphere
QI‘the portion of the sphere withr=4,0<¢ <0.1n,0< ¢ <037

7. (@)y Explain Maxwell's equation in differential and integral form for time-varying field.

Cﬁ(‘b) The circular loop conduction lies in z= 0 plane, has a radius ot 0. Im and resistance
‘;L i of 5 ohm. Given B=0.20 sin 10°t az (T). Determine the current in the loop.
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(3 Hoursy | Total Marks : 100
N.B.: (1) Question no. 1 1s compulsory

(2) Attempt any four questions out of remaining six questions.
(3) Assume suitable data 1f required.

1. Answer the following (any four)

(a) Explain what double spotting is and how it arises? 5
(b) Why VSB transmission is better for TV transmission. 5
(c) Compare the Narrow band FM with wideband FM. 5
(d) State sampling theorem. Discuss its importance in commumcatlon | S
(¢) Why is the over modulation in AM System undesirable? e S
2. (a) Draw the block diagram of a phase cancellation S5B generator and explam how the
carrier and unwanted sidebands are suppressed. = 10
(b) AnA.F. signal 20 sin (2 7t x500 t) 1s used to amplitude modulato a carrier of

50 sin ( 2 7 x107t). 10
Calculate :-

(1) Modulation index
(i1) Sideband frequencies
(ii1) Amplitude of each sideband e 10
(iv) Bandwidth required
| 10
3. (a) Explain the basic principle of FM dcmodulator With the help of neat block and
phasor diagram explain the same i a Foster-seely discriminator.
(b) What is pulse-width modulation’ How s it generated and demodulated? Sketch block 10

mmmmm

diagram and explain with w;a_:xgetm m.

| 10
4. (a) (1) Derive the terms s_gjﬁéitivityﬁ selectivity and Image trequency.
(ii) What are the acivantages that the superheterodyne recetver has over the TRF
receiver?
(b) Sketch block diagram of Delta modulation transmitter. Explain the following with
appropriate wave forms-
(i) Slope overload error 10
(11) Hunting error 10

Waat are the different methods of FM generation. Explain the Indirect Method
(Armstrong Mcthod) of F.M. generation. 10
(b) Draw the block diagram of a PCM System and explain the function of cach block.

What makes 1t a digital system.

LA
—
Ro=
p—
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7
6. (a) Sketch the circuit diagram of a practlcal_ diode detector and explain the operation.
How is AGC obtained from this detector?

(b) Explain what is meant by negative clipping and diagonal clipping? What are the
conditions required to avoid each of them?

7. Write Short note on (any four)
(i) Pre-emphasis and De-emphasis
(i1) Companding with respect to PCM
(i11) Quantization
(1v) SSB modulation

£y
FFFFFF
. e

(v) TRF receiver 7

10

10

20



N.B. :

. (a)
(D)
2. (a)
(b)
3. (a)
(b)
4. (a)
(b)
>. (a)

Civeednds -7 Q.P. Code : 544902
(3 Hours) | Total Marks : 100

(1) Question No.1 and 2 is compulsory.

(2) Answer any three from remaining questions.
(3) Figures to the right indicate full marks.

(4) Assume suitable data 1f required.

Design a two stage R-C coupled BC547 amplifier for the following parameters: . 15
Av 2900, VO =3V F < 15Hz '
For the above dumgntd amplitier determine Vo (max), Vi (min) and Rm 5

Design large signal class A transformer coupled power amphﬁer t{ )prowde 15

8W to 5 Q load
For designed circuit find efficiency at full load. . 5

For the feedback amplifier shown in figure identify r;‘,_fp:e of feedback and 12
calculate Avt, Rif and Rof. hfe = 60, hie= 1.2KQ, hre .:ffrihoe =0. (V. =12V,
Rc =3 K2, Rt = 50 K 2) e

Explain working of trags}i_&iﬂt()rised Schmitt trigger circuit with appropriate 8
waveforms.

Derive the expresbmn for frequency of oscillation and gain of Wein Bridge 10
oscillator.
Design RC phaqe shift oscillator using JFET BFW 11 for frequency of 10
oscillation'.2""KH2.

Explain with block dragram different topologies of negative Feedback 10
amplifier.

| TURN OVER



(b) For the circuit shown in figure 2 (V. = 0.7V, Bac =Pdc = 100,Vce=I2V,

~
£

V.= -12V, R = 10K
Rs=100€2 and R’ _=100€2
Calculate 1) Q point 11) Ad 111) Ac 1iv) CMRR

Lia

f13-2
6. (a) Explain practical cascode amplitier and dewe the expression for Av, R1 and

Ro N
(b) Explain why a voltage amplifier canm)t be used as good power Amplifier.

.,
x
\1, )

RN

*-I: jf’ .

':'1 %\- -
o,

7. Write a short note on following. (any four)

(a)
(b)
(¢)
(d)
(€)

Voltage series feedback
Distortion in power amplifier
Darlington connect;‘éﬂ”ﬁ

Design of Heat Sgﬂmk

Barkhausen’s Q%%“eria for oscillation

.

ok

'TURN OVER
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N. B

(a)
(b)
(c)
(d)
(a)
(b)
(a)

(b)
(@)
()
(8)
(b)

(a)
(b)

(3 Hours) [ Total Marks :

: (1) Question No.1 is compulsory.
(2) Attempt any four questions out of remaining six questions.
(3) Figure to right indicate full marks.
(4) Assume suitable data whenever required.

Explain inverting Schmitt trigger.
Explain antilog amplifier.
Explain FPGA.

Differentiate between Moore and Melay circuit. A

A L
-

With neat diagram explain ‘two techniques of Ato D conver‘iign
Draw and explain the block diagram of IC 810 audio power ﬁmphﬁer
in detail.

What is Instrumentation amplifier,explain it with thre¢ Opamp, and write
down advantages and disadvantages of it. oY
Explain opamp as voltage to current convq}t\er and mention the
application of V-1 converter. 6\\3

N
ExplainMonostablemultivibrator usmgIL 555 with the internal circuit
diagram of IC 555, draw the wave. fdrm Calculate the value of R and
C for pulse width of 20 ms. k:"*’--ﬁ--
What are the performance <l-:ﬂa}amete:rs of DAC. Explain anyone

technique of DAC. Q
I\

Draw the internal bloclg Eagram IC XR 2206 and explain it.
Draw the ckt of be%x@ integrator using op-amp. Find expression for
output voltage. E'iplam disadvantage of basic integrator.

Obtain the @E\nsfer function for KRC low pass filter and draw the
circuit. CAlculate the component value if fo = 2 kHz. and Q = 4.

EXpl%rL CO IC 566 and its features.

Write- short notes on (any three) :—

+(a) Explain current amplifier with grounded load.

.~ (b)Explain the followingterm in relation to PLL:

(i) Lock range (i1) Capture range
(c)Compare active filter and passive filter.

GE-Con. 10750-16.
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