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. B.: 1) Question No. 1 is compulsory.
2) Attempt any three questions out of the remaining five questions. |
3) Assume suitable data wherever necessary.

Answer the following (any four): 20

a) Let €, =5u, =4ando = 0. If the dxsplacement current densny is 20 cos(l S X
108t — Bx) @, pA/m? Find D, and E. : .

b) For a wave propagating in z-direction, prove that E» H=0 and E x H gives the dlrectlon
of propagation.

¢) An electromagnetic wave propagating in a perfect dielectric is normally incident on a
perfect dielectric. Derive the reflection and transmission coefficient for the reflected
wave,

d) Explain the concept of retarded potential.

e) Explain ground wave propagation. State its apphcatnons

a) What is polarization? Explain different types of polarization. ' S 10
b) Derive the reflection coefficient for a wave with oblique incidence having 10
perpendicular polarization, reflected from a perfect dielectric.

a) State and prove Poynting theorem. Give interpretation of each power term. 10
b) Explain in detail FDM method and state its advantages and drawbacks. 10

a) Derive the expression for the radiated power for a hertzian dipole. 10
b) Define critical frequency, MUF and OWF. A high frequency radio link has to be 5
established between two points on the earth 2500km away. If the reflection region of
the ionosphere is at a height of 200km and has a critical frequency of 12MHz, calculate

the MUF of the given path.
¢) Find the average and maximum radiation intensity, Uave and Umax respectively and $
the directivity, D if U(0,p)=4cosec’d, n/3<0<n/2,0<¢<n.

a) = Derive boundary conditions for electric and magnetic fields at dielectric-dielectric 10
b) What is line of sight propagation? Obtain an expression for the range of line of sight 5
~for space wave propagation in terms of antenna’s transmitting and receiving heights.

- Write short note on:
a) Folded dipole antenna
- b) Poisson’s and Laplace’s equations
~ ¢) Wave equations for time harmonic fields
- d) Interpretation of Maxwell’s equations in integral form
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NOTE: 1) Question number 1 is compulsory.
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2) Attempt any three questions from the remammg ﬁve questmn,s
3) Assume suitable data wherever necessary

i)y(n) = x(n)+ n* x(n-1)
ii) y(t) = x(t) +3 x(t+4) o
b  What is autocorrelation and cross correianon? How is 1t reiated t0 ESD and PSD"

¢ Find the convolution of the sequences x;(n}«— xz(n) ={I l 1} usmg convo]utnon ff ?:

property of Fourier transform.

d  Verify periodicity of the followmg contlnuous tune sxgnals lf penodlc, ﬁnd the

fundamental period.
(x(t)= 2 Cos (¥/4)
(ii) x(t)= e "7

a  Determine power or energy of the fé_I}d\'_}ging‘. Cdﬁtimibus:ti_me.éignal'g; 205

D PSS
(ii) x(t)=3 cos(Smt) SO f}? :

b  Obtain Laplace transform by usmg pro?ertles of Laplace transform only
= (&)

<&

. | t =
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o

a Fmd the natural response of the system described by the equation

, :‘ . ’ z
S dd);it) 4 6dy(t) +5y (t)_ dx(t) +4x (t)

o8 bi;' for y(0)=1; d’;(:) 2att=0
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b Consider the analog signal x(t) = 5 cos50at +2 sin200xt -2 coleO k. Determme
the minimum sampling frequency and the sampled version of analog sxgnal at this - R
frequency. Sketch the waveform and show the sampling pomts Comment onﬁm T
result. :

Q4 a  Convolve the following two signals in time domain and sketch the Output
X (1) =2()*[u (t+2)-u (+-2)], h(@®)=u () -u @.4) S

b Determine the exponential Fourier series of the g\mﬂgﬁk L

x(t)

Q5 a  Determine inverse Z transfonn for the- follomng ﬁmcnons

14z~ Y
xu)—mq :
X(2) = rmri>

b Obtain Fourier transform by usmg propemes of Founcr transforrn only.

Q6 a) State Imtxal and Fmal value theorem of Z-transform and Laplace transform.

b),Pi'gi{e_: that Energy of a power siéna{_‘is,inﬁrﬁté and Power of an Energy signal is Zero.
c) Determme h(n) for all poss1ble ROC condltmns

z(z-3z+11") 3 o
H( )z(z “)(z 4)(2-!-6) Lo

e -_*gtgut*g*ﬂmgt_g,tunnuuunnu

e
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& - 1) Question No. 1 is compulsory.
2) Attempt any three questions out of the remaining five questzons

3) Assume suitable data wherever necessary.

Answer the following (any four): M TE LR TP
~2) State and explain central limit theorem. \ VS
%) Show that the mean of the sum of random variables i is : the sum of the means of
the random variables.
¢) Consider the five messages given by the probabllmes Ya, Vay, 1/8, I/ 16 1/16
Calculate average information and information rate if rlmessages per second
d) The binary data 1101101011 is applied to the input of a duo-binary system w1th
a pre-coder. Draw the duo-binary encoder and construct the encoder output.
e) For the binary sequence 1011001101 d.raw the followmg hne codes: 1) NRZ
il)RZ, iii))AMI, iv)RB, v) bl-phase M . g ol

2) A discrete memory less source has an alphabet of five symbols W1th thelr g 12
probabilities a shown below W S B NN .

Symbor ~ 1SL Sz [$5. |4, _'ss =k
Probability { 0.19 [ 0.22 [0.10 | 0.38 | 0.11
i) Construct Huffman code for each symbol and determme the following

parameters: -
Entropy, Ayerage code word length, code efﬁmency and code

redundancy. .
i) Determine the above parameters for Shannon-Fano code.

b) Discuss the causes of ISI and ways to. overcome: 1t Also state and explain the 8
Nyqulst condmon for zero ISI :

3 a) The generator vectors for a convolutxonal encoder with code rate 1/3 are 10
' gl-*lll g2*101 and g3‘-110

1) Draw the encoder dlagram and determme the code word for the input vector
- (11010) R
- ii)Draw trelhs dlagram and state dlagram
b) A (7, 4) cyclic code is generated using the polynomial g(x)=(1+x+x’). Find the 10
“code word if the data word i is 1) 0011, ii) 0100(MSB) by long division method.
- Draw the encoder and generate the code word for the same data tracing the path
= __‘through the encoder :

2 What is spread spectmm modulation? Explain FHSS giving appropriate 10
- diagrams -
‘With a neat. dlagram explam the working of the Integrate and Dump receiver. 10
'Demfe the eXpressmn for its probability of error.
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3. a) Draw the signal constellation for 16-QASK and hence';-ﬁxnid_\ -lfs Euchdean 10
distance. Compare it with the Euclidean distance of 16-QPSK-" =< = = C S 3

b) For the bit sequence 101010011010 draw the MSK waveform. '

¢) Ifthe direct sequence spread spectrum system has thefbiloglingpammet

37491

Data sequence bit duration, Ty=6.125ms, S
PN chip duration, Tc= 1.5pus, TS

i e

The probability of error is less than 10°%; (Es/No=10)
Then calculate the Processing gain and Jammﬁm ;

- AN

6. Write short notes on: ey
a) Expression for PSD of NRZ data S
b) Eye pattern and its significance :
¢) Significance of AWGN channel ‘O o g
d) Desirable properties of line code & &
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