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Signals an{fVt$tem
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Note: Answer any FIVE full questioryf; Sffiosing ONE full questio4y from each module.

d #l:.'
^r%qht#Module-1I a. Sketch the even and odd part\ffie signals shown in Fig.Q,ll(a)(i) and (ii).

2a.

rq{fr$SSWi.

i::=::: il

b. Determine
Fie.Q2(a) (05 Marks)

the fundamental
(03 Marks)

1).

following sigful is periodic or not. If periodic find

Fig.Q2(c)
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3a.
b.
c.
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\*d*Module-2 fS#"=
Derive the equation for convolution SUM. _ * # (05 Marks)

State and prou. commutative properties of convoh&{gi}triUM. (03 Marks)

Compute and sketch the following convolutionfu':'*
i) y(t) : u(t + 1) * u(t - 2) 

.,1,.,,,, 

& *:= .,,,h*
ii)y[n]=0Unl*u[n-3]. -we._ , _, (o8Marks)

ut:
dB.pR ;'!

Compute the convolution integrat.gGxi(t) and x2(t) given : ,ufu
xr(t):cosnt(u(t+ 1)-u(t-3)g{tffiu(t). ffidb (08Marks)

Consider a LTi .yri"- *rmaffii x[n] and unit impuffi5#esponse h[n] given below.

Compute and plot the outputtiffat y1n;, x[n] : 2\r[-n]andh[n] : U[n]. (08 Marks)

#q -=''@
a;ti6+*-"Y Module-3 G*.,.=

Consider the interconn#tibn of LTI systems depictti&in Fig.Q5(a). The impulse response of
each system is g$lur" as h1(n) : u[n] and h2[n] : u[n + 21 - U[n], hr[nl : 6(n - 2),

ha[n] = cr\[n]. FIiqd,the overall impulse re of the system.

4a.

b.

5a.

"i:Ei::j' ':l
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.,:+Afu,
xb)

/*,--t." Fig.Q5(a) . ; l".}. ;sv".+ (04 Marks)
b. Determine whether the Tflpwing system defi,iledby their impulse r@ponse are memoryless,

causal and stable- Justifu vour answers. ffi; *s

l,-
"ISH_-

causal and stable. Justiff your answers. { &e*'*'
i) h(t): e'u(-l - t) -*tr) h[n] : cos(n) U"["]. ;' . #-*'" (06 Marks)

c. A continuous tiryg LTI system has s_lep response s(t) : 
"+ 

u(t). Find the sketch the output of
the system to the input x(t) shown i#ig.Q5(c). ;

"*tu-. 
* 

't' XB@,W*l,q

,:ffi ud=;=t* I 5

fig:Qs@) (06 Marks)

,.*-1*
-{,S*'nt, '' ORr** 
its of x[n]=."r[9"*96 a. Determine thd DTFS coefficief f".*) and draw the magnitude and

(10 Marks)
b. State the following prope

:\ f t- ^^--J*.

phase spectrum. :: ..la::.:..':.1"

i6rtilr of GTFS.
i) Linearityt) Lulearrty .,\
ii) Time shift ."-'::,,,."..$

iii) Frequency"sh"ift
ir) Scaling * '*'"

v) Timedifferentiation
vi) Co*ti8&tion.
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tlffi'Module-4 ,;:{p
r:: *l*r

*i^- .7a. State and prove the following properties :
,ii,!-:=. +
':";;1&t

i) *jn1t;+J-ad*(je) sru; 
" 

*dro .,*.- 
&* -' -:l

iD I lx(t)f &=*,JtxCrlf a-* * 
4, d (O8Marks)

#*d sffi. q,r' d*'%. w l* .'r
The output x(t) of an ideal loBqffi hlter which has cut offffiuency ol, : 1000nrad/sec is

impulse sampled with the fo&ffig sampling periods :* d
i) Tr:0.5x10-3 ffi" **"".'.."

ii) T":2r !0-3 #%qud -fo;
iii) T,: l0{ . P#
Ufni"t, of these^ rffiiug periods would guqrafltee that x(t) can be recovered from its
sampled versiorfu{pr$an apptopriate low ga@ter. (04 Marks)

Find the For.r*{e@r$nsfonn for the signal @ilown in Fig.Q7(c).
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'# 4& .W.*l*s dr% oR "J;'':W ffi .rrtr ,1"&"8 a. Find fltF#tFT ofthe fofloffiffigiprals: "*'
"Wt6'ffiw-t*l kru" * w

- si&u"W \
fureilry d.,ew\

I {h B 1u Y"}'Y4SqEr 
fu$llr

- -slw d.el

b.

c.

^\- - * 6,w 6ffi;*ry ffisd -ery?
i.kY z r*YKffi ldr'

%ffiil x[n] =,rl-._"ffif"(n - r) ffi 
*

ru* " ,* ="".
&f *d#b:";a qm{tf

b. Determinefhc tiine domain signaiG;brresponding to the following FT's :
dq

d-

i)X(iro): e-kol *q@Mv
. 2iro+l * *'/

' (jro+&
l4\.Lffi./
-$,l
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(08 Marks)
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94.

b.

State and prove time reversal
Z-transforms.
Find the inverse Z-transform of :

i)x(z)=# f;.t,t,

Zdomain

(08 Marks)

(10 Marks)

causal LTI system if :

(06 Marks)
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property of
(0E Marks)

ii)x(z)=#, v>+,*ry
d-% {fl

t0 a. Use properties of Z*ranraffi.pr8lo, ",
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transfer function

x(n) = 6(n)+iI ur" -,1 - lq* 3lar"4
M
k*v

2) asd

y(n) = o(n)-14(rl-rF
@

-o( n - l*ry4 '\',
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