
F*
I
I

I
;

t"' ..-.

USN

2a.

b.

218C33

matrices

V and u.

s. oo
9
Lq
(n
I
L
a
d

o
(!
(J
L

ds
y-
d.
dU

-h
-ilbo"cop
.= 6l(!:f

b?p
Lv
oqiso Ptr
d,t
o>
Es

.i9

a)i

bU
_.!60
OEboC(Bd
!! v
,N6{
'o6
.>ts
6ao-

agi-Fg

<) -'
a9
L'F9Etoott
6;
ro
es
>' (H
boocbo

*o

o-
-6o{
; e.i

o

z
d
Lop.

Third Semester B.E. Degree Exa minh-i'o;, D ec.2023 I J an.2024

Basic Signal Pr,,S#essing ,i,'*

.,,,n$d;;ii 
" !f*

Time: 3 hrs. Max' Marks: loo

Note: Answer any FIVE full question:s,$4fOr;rS ONE full questionfrom each module.

$t

,r,..,. Module-l 
:::::"'':'''''.":"";

1 a. Write the complete solution X: xp * xn. to

l-r2z21t- -. .:tA=12 4 6 81. (loMarks)
tt
L368l0l

b. Define the four,fithdamental vector spa,ces"and find the Dimension and basis for four
fundamental srlS'spaces for :frrndamental su$'spaces for :

-::-Ir 2 3 sltt""
e = I 2 ..4 8 t2l. .;"*,11;:'- ,. :' (to Marks)

tl
L367l3l

and list the
(10 Marks)

Then check

comes from,',p.,,,yr

,i .;,r, ,i'

eigen veCto=E for

3 a. What is an orthogonal matrix. Apply the gram Schmidt process to

I-ol l-ol l-rltttttt
u=l0l U=lt I .=l1l andwrite theresultintheformofA=QR.

L,J L,l L,l
b. Find the pnrjection ofb ontiiltfie column space of A.

l-r rl l-tl'ttttA=l' -,1 o=lrl
l-z 4 ) Lzl

' 

"l' 
:'

ModuIe-2

(10 Marks)

(10 Marks)

1: ,,1.,:1:r, 1 of3

(10 Marks)
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(08 Marks)
find the fundamental
i:

"' (02 Marks)

linear and
(08 Marks)

(08 Marks)
(04 Marks)

(14 Marks)

4 a. Find eigen values and eigen vectors for the matrix. A can the matrix be diagonalized.

rr . lle=lr 2 ol. (loMarks)
tt
Lo o 3.1

b. i) What is a positive definite matrix? Mentiln. the methods of testing poSilive defin,ffiff;;'

ii) Decide for or against the positive defiilitpae'bs of

I z -1 -tl lz -r -1.l

a=l-t z -rle=l-r 2 1l: (o6Marks)
lll.,,"l[-r -r 2) L-r f 2)

,1

S ,,,,' 
" MOdule-3 . 'o

Define a signal. Urt il,lo-.triEt 
"rrtury-rlgo.un-. 

Oitrerlnliile between even and odd signals,

energy and power signals. (10 Marks)

Sketch the eventhe'9_d,l p1r1,"1,1" signals strg,yn ln,fig.Qs(bXi) and 5(b)(ii).

5a.

b.

c.

,,.,;,tt'rn?Lh) idri:::,a:r.::::::,tt\l

. rlg.vJtp/t-r, .:,,l",,rs,vJ\u.r\rr./
Determine whether the following dignal is periodic,,Qf not. If periodic

period x(n) = ."{T).,']:

ii) y(n) = crn {u(n) , rr1n - i1} * 2{u(n) - a(n - 15)} .

b. Prove the followi11j,+
i) x(t) *6(t - to) = x(t - to)

ii)x(n)*u(n) = )x(k).,iittr{t*i.!:r k=_o
2 of3

(06 Marks)
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8a.

b.

9a.

b.

10 a.

OR 
u,,,,i -,

Evaluate the step response for LTI system represented by.:thblifdllowing impulse response :

i) h(t): u(t + 1) * u(t -1)
ii) h(n) =(l/2)\l(n). (08 Marks)
Determine whether the following system defineal.r.by their impulse response are causes

memoryless and stable 1d,"",',,,' "''

21EC33

(04 Marks)

(10 Marks)

c.

i) h(t) = e-2'u(t -l)
ii) h(n) = 2u(n) - 2u(n - 5) . _, . (08 Marks)

A system consists of several subsystems c{tinhected as shown in Fig.Q8(e). Find the operator
H relating x(t) to y(t) for the followin$u$,ubsystem operators.

flr. ll\rrt-l\l\r,r/\l\!-r,, 
t,:,itl

H2:Y2(t)=lXz(t)l
H3:Y3(t): I +2Xr(t) ;j"i., "'r'*'

H1 : Yr(t) = Xr(t)Xr(t - 1)

H2:Y2$) = lXz(t)l
Y{t): I +2X3(t),i"-:; r,

Ya(t) : cos(X+(t)).,,,.,1i,,,;,' "'

/ ./r2 ,__'-)tHt
::ii. I ---:J dll

''lill,,,''il: .-)-)tXCt) | 'lx,-Lr\-.rr V

by the differentiat equation ' rll,*':.

I trl - 1 y@ - 2)= -x(n) + 2x(n - l) 'y(n) - J 
y(n - 1) -; v(n - 2) i -x(n) + 2x(n -

XqLt) Y"k4

of the following transfer function if :

,Ftrl.**

3 of3

Yr*1

Module-5
Describe the properties of region o@oind sketch

sided and lift sided sequence. .;,,. .,,:::::::,sided and lift sided sequence. (08 Marks)

FindZ- tranfonn,.of.the following and $peffi its ROC ,,,',,,,.,:, ,

/tnr\
x(n)="^l% --%)"t"-21

*O) --%X"u1n; * 2n u(-n -l)*r.'r,,r" o;'.'.*'- (08 Marks)

c.

't..r...... 
'i ,,,ai. ;1.'' (tlV-t

Find inverse Z-transform if x(zj = , .Va| ;. (04 Marks)

.,::,::::,,:::r:lfr,, r, ,,il}' "" Y /'Z-.:,,:NY / 4- /
I

OR
Describe the traasfti function and thg,,iitnpulse response for the causal LTI system described

b. Determine the irnpilse #tm.
i) The system is causal-..,1'

ii) The system is sJable

iii) The systemis sd6le and.causal at the same time : H(z) =
3zQ -z;Tl (10 Marks)


