(b) An analog éignal having 4 KHz bandwidth is sampled at 1.25 times the B ‘ ' ' : : : Reg. No. :
: Nyqulst rate and each sample is quantized into one of 256 equally likely
levels. Assume that the successive samples are statlstlcally mdependent

() :What is the information rate of this source? o _ , ' - _ Question Paper Code : 80 1 18
(ii) “Can the output of this source be transmitted w1thout eum over an : : e

T AWGN channel w1th a bandw1dth of 10 KHZ and an S/N ratio of - S o S )
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(ii1) Flnd the S/N 1at10 1equned f01 error- f}.ee transmission for part (11) S T e
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v 'I‘md the bandsﬂdth aequned f01 an AW' GN channel for error- fxee_ Hr I‘oult 1 pmester.
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Answei ALL questmns

PART A — (10 X 2 20 malks)

1. What will be the power in each sideband in amplitude modulated SIgnal if - :
 power of cazrier wave is 176 W and there is 60% modulation. SRS -

3, ‘VVhatlslntdepﬂlancmav

( : : ( 4 What is Compandmg?

80 What is Dubb‘ihér}féﬁctjdiﬁg?' Why precoding is used.

6. Dlaw the constellatlon dlaglam of QPSK
1. What is the need of channel codmg? :

8. List the properties of cyclic codes.

9. What are the benefits of multlple access techniques in the communication
system"

! 10. Define near-far problem in CDMA.,
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14.

(&)

- __Plobablhty of error.

(a)

.Consider the convolutional encoder shown in fig. 1.

@ - .Cons1de1 a blnaw memmyless source A with two symbols xl and
x,. Show that H(X) is maximum when both ¥, and x, are

equiprobable. ' - : (6)

(i) A discrete memoryless source X has four symbols ¥, x;, 3 and x,

\{vith P(x) =05, P(xz)':'0.25 and P(x;) = P(x;)=0.125. Construct
a Shanon-Fanno code for X; show that this code has the optimum

property that n; = I(x;) and that the code efficiency is 100 percent.
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PART B — (5 x 13 = 65 marks) (by
(i)  ‘The efficiency 5 of ouhnauy AM is defmed as the per centfzge of the | (1) Find the impulse response of the encoder-
total p0we1 canled by the sule bands that is, y (i) Find the output code word if the mput code sequence-is all 1's
| St (i1t -
oL mi 100% - = e . y o o
. .;‘.'] j.Pr. % 10U .° B (iii) - Discuss the resplt of (i1). .
o ‘Whele P is- the power canled by the s1debands and Dr _1s the total ..
- power of the AM agnal
OB Flnd 5 for H =0.5: e et T R R o :
- () Show that fm a smgle tone A\‘I :]m,“ is 33 3 pelcent at - m..:.l. e Vl K Oulpul .ﬁ . .. .
- (i), '_'_EprIam the wmkmg of FM supcl hetelodyne 1ece1ve1 w1th neat__-_- e :
. "'."-f__block dlacnam _ T - STy
(1_)__ : _--Dis'cuss;._'t'he' iné_ﬁhbd fo‘r the 'ge_;'ne'};-'at;aﬁﬁ_o'f’ FM'_ 'u@"smg d-_i;--(;esngéma_d; G
e L A : O S SR 7 Flg 1 :
S Ex lam the detect01 fI‘M PLL gy AR R |
s -( ) p on o usmg detectm - (7) e SR L (a) '-_-;-'Explam the 0pe1 atlon of I‘H SS Compale slow and fast FH SS
Descube delta modulatmn in detall w1th neat block diaglam Also Sy SN O; R L
3 .descnbe the Quantlzatlou error in delta modulatmn o R :l 1 : e Sl ST
. . _ : . R (Y I D1scuss the FDMA - and ~TDMA technigues - used in wireless =
- Or S _ _ o commumcatlon thh their meuts and demeuts ' . o
Dlaw andex lamth 'I‘DM tl its. 1 t S L B
1 Deuvetheex e f bability of R -y W ol ' ' ST TITIE
St () p1 ssion o 1)10 am 1t5 ot error 1r1 BPSK e (8)__: [T - S 16 (a) _A compact dlsk (CD) recmdmg system samples each of two stereo s;gnals SRR
FRRI 011 ) Explam -QAM modulatlon system w1th 1ts constellatmn and > B T T Wlth a 16-bit analog to- (hgltal convextel (ADC) at 44, 1 Kb/s R e
_ Schematm dlaglams T AR Tt R SR ) (o) S RN . L
L . P S e (1)_ : Detelmme the output sxgnal to- quantlzatlon -noise 1at10 for a full» o
'Or -- < Uscale smusmd : : : R

s (i1) | The blt stxeam of d1g1t1zed data is augmented by the add1t10n of o

error-correcting bits, clock extraction bits, and display and control

Deter mme the output bit rate of the.CD recording system.

(i) ~The CD can record an houl s worth of music. Determine the numbel |

of blts recorded on a CD.

(iv) For a companson a high-grade co]Ieglate (11ctlonaly may contam'
1500 pages, 2 columns per page, 100 lines per column, 8 words per’
line, 6 letters per word, and 7 b per letter on average. Determine
the number of bits vequired to describe the dictionary and estimate
the number of comparable. books that can be stored on a CD
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©bit fields. These additional bits represent 100 pelcent overhead. ST I



