: Thls questlon paper contains 4+2 pnnted pages]

Roll No
.'.S. No.of Questiqﬁ.Paper : 6465
_Umquépaper.eode e L L ‘D
- Name of.the Paper - Sighais and éysiems (ELH'_I'-ZOI)' -
‘Name of the_Coﬁrse,'  :BSe (H) Elwﬁonies |
Se:mester_ | II | |
DprdtiohfSHours ‘ | R | R Max1mumMarks 75:

.(erte your Roll No ors the. top zmmedtately on recezét of thls questzon paper. )
| 'A;temptﬁve vquesvtiens in all.- | |
- 'Question No. 1is cor.rlpulsor}".
All questlons can'y equal marks
Use of sc1ent1ﬁc non-programmable calculator is allowed
.l. .Attempt'-alflﬁve questlons-_: | - .  : o _.‘5><,3=1'5. |
(@) What‘are ‘ca‘u.sa.l;ar-ld Apor.l‘-caﬁ-sal'systems 7 : o |
lA b Find thevconvo'lutiion ytn_] =.‘ x[n] *, h[n] wh'ese_x[n] = h[n] = u[n]

) Sketch the capacxtor element ‘C’ w1th a current ity through lt and a voltage v(r)
~ across it 1n the time domam Represent it in the s-domam with non-zero initial

: eondmons

- PTO.



( 2 ) - o - eags |

@ Find the Fo;l-rier édefﬁcients- of the coritiﬁuous‘ ;time signd ;c'('t),'\_zvher'e : | |
3 'l a;(t) =4.sif1(§‘z +§) A' |

- (e) '_.Skettl;h:the >s'ig1_1a1 ?c(t) A= ut) - 2u(t - ‘1V)_+ u(i -2). | 7'
(&)’ .Find til(: .eznergy, E. -and'powevr, Pw of ihe s‘ignal‘ xtn] =,cos'. [g n] . - 5
. V' (b) Th’e output y[ﬁ] ; of the system is rélatgd to the inimt x.[n] _vi;c__l'thcvrglation glven beiow.
ld;:ntify whether this s&Stem is _nvl‘en_ioryless,..ti_n?i invarigpt and s;abl_e. Justlfy 3
el = |
(c) An LTI sysfe;fx whosé fc?spor;se té the'sig._n'a.l:xl(t)! islthe sign%l yl(t) as illusugtgd in
- . 'the.»ﬁgure- below. ‘D_et"eAr;ninc and s.ke,tch thgvre'spénse' of vthe. system to thé inputg xé(t)
and x() as d{pia’@d invthe figure beio_vQ . | D s

xi((f)
L

Xa(t] - : o XY
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3. - (a) Compute the output y(7) for a continuous time LTI system whose impulse response A(f)

®)

and input x(f) are : . I ’ » 5

: ) = e u(t),‘ :

x(f). = ot "iu('— t), ~ for q’S 0.

For a discrete LTI system an-inpqt x[n] and a unit impulse response A[n] is g_iverj,‘v

Cby: o | s

©

_é[n] = uln]

“x[n] = o u[n], Co<a<l

Determine the oufput for this discrete system.”

Finid whether the systems having the following impulse response are causal and/or sable.

Justifyyouranswer:"--_,_ - o ‘ - . 5

4. @

@ bl = O uln + 2]

»(ii) h(ty = ;e;’ _y(?).

- Detemnne whether or hot tl‘;e-.fello\nfing siéxmls are penodlc Ifthes1gnahs perlodlc, determme -
its fundamental period : o S s
_-(1)"» -x[nj = cos .(n/8A—"7t)_ T |

(ti) x(t) =‘.‘j61“10t7. .

- PTO.
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() »'DAet_erm-inc and plot the even and édd ‘p‘arts of a unit step signal uln. 4
() Consider ,thé':systfem S which is cascade of the following two systems S,

and S, : f o S o 6

L I ) —— |

'8 : Causal LTI with input x[n] and Output;w[-r‘z']

iy = M =10, %) -
. 2 o
s, Causal LTI with input w{r] and output y[r]
| in] =vdy[ni-.j1] +Buln].
S : ééscadgd System_
" The diffefence jeq_tia’cion %_eléting x[n] anci y[n] is :

Min -2 3y[n 1
8 T4

| y[ﬁ] =- + x[n].
| ) Déténﬂiné o and B } 7'
'- :(i_i)_ Deter;fhix;e_' ﬁe imptilsé responsé of system S.
"éa) The élscrete time s1gnal x[n] is a real and odd penodlc 31gnal with- penod N = 7'and
| has Fourler coeﬁiclents a,r It is glven that a;5 = j, a16 = 2_1, a17 = 3] Detenn1n§

'thevaluesofao,al,azand ay - - S 5
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Compute the Fourier transform of the signal (e~ cos W, #) u(t), o > 0. = 4
The following are the facts about a continuous time sighal x(t):

@ x(@®isa fea__ﬂ signal

(i) x(?) is periodic with period T = 4, and it has Fourier series coefficients a;

i) a4 =0for H>1

(iv) The signal with Fourier coefficients bk = g2 a_ is odd.

1

Identify ;1{§ signal g@. o __ 6 N

Det¢@ine the inverse Fourier transform of: B o | 5
X (Jjo) = 2n8(w) +‘.n8(u; — 4m) -_l—. d(w + 471:) |

Deteﬁnine the Lap}ace transform and the aséociated region of convér_gence (ROC) for

the function x(7) o | o | 5

x(t) = e"u(t) + e sin 5t ().

Find the invérsé Laplace transform of : . : 5
I 25+ 4 4 .
X(8) = 50— - ' -
= s r3 3 <Re(s) <- L.

PTO. -
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{fw)

®)

(©

(6 )

 Solve for the current i(?) in the circuit shown if the switch changes from positio

position 2 at ¢ = 0. Assume that the switch has been in positioﬁ 1 since ¢

- time :

de o
| &7 20 l
- - «—— T 20pF

Verify for the Laplace transform the differential property in the s domain ie. :

) o dﬁis). -

Find the're:spoﬁse of an LTI system described by the following differential equatior

specified input and initial condiﬁbné. (Laplace transform to be used) :

d2yt) _dy(t) . dx
= - -3
R .+5 L2+ 6y() = ~ 42(0) - 37

where .:
x(t) = e”*u(t)
y0) = -1

: dy©@.
dr

= 5.
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