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I INTERNAL ASSESSMENT TEST

Sub: | DIGITAL COMMUNICATION Code: 15EC61
Date: | 05/ 03/2019 Duration: {90 mins | Max Marks: [50 | Sem: |VI | Branch: |TCE
Answer any 5 full questions
Marks/CO |RBT
1 | Define Hilbert transform. Plot the magnitude response and phase response of the | [10] |CO1| L3
ideal Hilbert transformer. Derive the impulse response of the ideal Hilbert
transformer.
2(a)| State and prove the properties of Hilbert transform. [06] |CO1| L2
2(b)| Determine the Hilbert transform of m(t) sin(27£.t) assuming that m(t) is a low pass | [04] |[CO1| L2
signal bandlimited to W Hz and f. > W/.
3 | Discuss pre-envelope and complex envelope of bandpass signals with relevant | [10] |CO1| L2
equations. Plot the spectra of a bandpass signal, its pre-envelope and complex
envelope.
4(a)| Determine the Hilbert transform of the signal x(t) given by [04] |CO1| L2
T T
x(t) = 1 fO?"-EStSE
0 otherwise
4(b)| Determine the pre-envelope and complex envelope of the signal x(t) =| [06] |CO1| L2
m(t) cos(27f,t) assuming that m(t) is a low pass signal bandlimited to W Hz and
fe>W.
5 | Derive an expression for the canonical representation of bandpass signals. Obtain a | [10] |CO1| L2
scheme for extracting in-phase and quadrature components of bandpass signals. Draw
the corresponding block diagram.
6 | Derive an expression for the power spectral density of NRZ unipolar signal assuming | [10] |CO1| L3
equiprobable and statistically independent Os and 1s. Plot the resulting power spectral
density.




CMR TNSTITUTE oOF TECHNOLOGY yg
DEPT OF ECE/"TCE
T eTAL COMMUONTCATTON
T AT
5|=]| 2019 | - !
- <cherme 2f &
Zolution MOL {i

-2

. §=° 4
g0  phore &\’\’“% g 70_70 C?_Mmsk&)

2 . 23
40 phase St /f@
e
A
&) £
AP
-
P = Ge CZMmk‘S
o, e
dy = ~af
OL({' 1a il 2 .
° r 3
ht _ o 7 | o 2&“’“ J&#
6 Jofera) f B i 2z
g qm, e MR
a=>0 >




L | (@ Mas IL&)

b o C/_t/
BT of HT of Alt) 8 L ()

Progf ! Q) = X&) [57 Cfﬂ

éte) = -X(F) (ZMMK&)
fp - -
C - rode—

2@l = el s
= XCﬁ) | CzM(MM)

A and M) ave ©

Proof (xyx #) AS
— 0 |

00 ¥ e
J X X (8) 51 A

) }0 e @)
~ Rpnante}

\
s




2k

o,
L (D= .~m(%)é _ mbe

2= D Sio (?del%) 3¢

XP= g G- - ij m+d, ) |
2 = 4 Cj) ML) ~ ,l]j M (5‘3+}C) %Mm"‘i)
‘iJ z . '

L ~jref

e

A 2

- == L) « 2. o8 Ciqﬁc%')

= a—"?i’ ‘
) etp cos (2 t) | 2t

X, (4= XD " ) 2 W <aw«s)@$)
¥y O e X £ +j [,.J Scyr)Cai) R C&)J
ox) S 5= ©

R o 51@'5 §40 /‘Z.MCM"’S)
x (§) &Ff=° K\ o

s Ay x@) - T @) (= mosles)

X (P = X ) - J x (4)

Xy @ £=©°
2%y Jou o <O

~) ?Jﬂ}c‘f

L 1) e gl e
Q C;f—): X+C£+£C>

- i e o 4?70 C&Mmslf/ﬂ



() =

—

- :

o (&) =

o (£) =

T/o
\ dT

P
 (+-7)
_T/y

_ } )u»@t"d )

S 2
(' ML*J«’VH/

D cos (27t

m(H <in @UTH“L)

(éi ’V\cm{H)

Cz!\/\ms 2y

CZMOL'X l% )



5/Q

[ .
W) = )+ ()
o e cos oA+ ] mpsin )
- mW e j bt (ZMosie)
" —) 2 doh
X = 4 &
Qz. V\wf“‘j)
Dy s Ry WD —\'j %Q&) -
,’)‘ ol (\7/"/‘“’5%)
o (£) LN C R w )
+ (Q,Mms 3 )

(ol = %) ij @ g (a0

7/(‘21\/\0(5%)

) sip@st ) =  Fa® sincarkd) - A [;t_ @ (wi#)}
b2 - =
Czﬁ/\cnl%)

oy, () =




—

"T%, I
9 Mmffdj)
V(ye Tpsinc(4TL) C |
at v =0
Ra (0= . OQ@ ( o morks)
az /\?cv nNEO ~
ZF | ~
| 9 N r)«jZ@X;ﬁT\!)
2y L Jvdl = RelMe
TL Nn=-®

92 ' e ar —) 2T b
2. ,
= L 'bSl‘nCCdjl"Jo) C’L?/r 5 o & | ‘

i el
= Toelnc (ETE)| & -+ %L @;i’wg (£ %ﬂ
<4Mmslq>
= SnsadGR + 456
1S |
3%5@) B (zMaﬂd)




