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addition and scalar
(05 Marks)

(08 Marks)

(07 Marks)

(05 Marks)

Third Semester B.E. Degree Examination, June/July 2023
Basic Signal Procdssing

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing'ONE full question from each module.
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I a. Define vector space and list out the eight rules that satisfies
multiplication.

b. For which right hand side vector (br, bz, b3) have solution to the system.

It 4 2l[r,l [u,llr 8 4ll *, l=lu, l

,lL-;l L',1L-l -4 
.^1 r:c. Define column space andaull space of the matrix.

OR

b. Find the best straight line fit (least square) to the rneasurement b= 4 att- -2, b:3 at

t = -1, b : 1 at t = 0 and b = 0 at t = 2. Then find the projection ofb on to the column space
(08 Marks)

(07 Marks)

ModuIe-2

3 a. Find Check that ?,4 + )u2 * )"3 equals

a- Determine the complete solution X = Xn * xp to the system

-- - --[rl[r z z1l"l=[,-]
lz 4 rll "l=Lo_l' 'L*l

ofA
c. Apply the Gram - Schmidt process for the independent vectors

l-rl l-rl lz1ltttlt
u : | 0 l, b = I o l,r: l, ltoobtain anorthonormalbasis.

L,l Lol Lol

the trace and l"r )"2 l.:'€Quals the determinent.

b. For the matrix 
^ 

= 
[; 1t], 

,o,* the differential equation

the two pure exponential solutions?

[:421.,,'.1--l
the eigen values and,,eigen vectors of A = | 0 I 2l

,.' I I

Lo o o_l

(08 Marks)

tolI l. What are
L6l

(12 Marks)

4 a. IfA=

OR
la 2 -2f lz r oltttt
l-5 3 2landeigenvectormatrixS=ll I ll
ltt-l
L-2 4 rl L4 2 t)
n = S-rAS

I of3

. Determine the diagonalization

matrix (08 Marks)
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5a.
b.

c.

l.,. Module-S
g a. Find the z-transform and mention ROC of the following signals

i) x(n) = [1,2;,3, 4,0,7)

ir) x(n) = ft;2;3, t,O,'ll
iil) x(n) = f!,2,3,4,0,7)
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ArA. Then flnd

(12 Marks)

(04 Marks)

(06 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

(08 Marks)

(06 Marks)

of the LTI system whose imPulse

(06 Marks)

For the matrix o : [1 '-.l, UnO the eigen values, eigen vector v1, v2

L3 6)'
ur, u2 and recover A using Singular value Decomposition (SVD).

..
Mqdslel3',

Define signals and sYstems.

x(n) = ll, Z,2,2,-2,-2, -2, -27. Sketph,r}'x(n - 3) ii) x(2n * 3)' 
,

Determine whether the system y(n) 
=.-nx 

(n) n
i) Stable
ii) Memory ,,,., ',.,1

iii)Causal-
iv)Time invariant
v) Linear ,,, "

.

OR
Sketch the signal x(n) = u(n + l0) - 2u(n) + u(n - 6)

Y(n) = 2n[u(n) -u(n) - 6)]

Sketch the,,following signals

i) x(2n)
ii) x(3n - l)

Derive an expression for.ffiolution sum for Lfnoar Time Invariant (LTI) system. (04 Marks)

Compute y(n) = u(n) s u'(0 using graphicatlmethod' (08 Marks)

Compute y(n) =.x(h) * h(n), where *(nJ = u(n) and h(n) =

OR
Show'that convolution posseslthe associative and distributive property. (08 Marks)

For ihe impulse response h(n) = 2u(n) -2u(n - 5). Determine whether the system

i) Memoryless
ii) Stable
iii) Causal
What is step response? Evaluatei1hg step response

(r\'
response in h(n) = | - I u(n).

\2)

6a.

b.

7a.
b.

c. (1)'r,r, using graPhical method'

8a.
b.

c.

(03 Marks)
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b. Find the z-transform of the signal x(n) : a\ (- n - l) with"ROC diagram. (05 Marks)

c. Using the properties of the z-transform, find the z-tran$fo,rm of the following signals

i) x(n) : an Cos Osn u(n)

ii) x(n) = u(n - r)- [3)"r(r) ,.-f':'n

; '=t't;;ti ":

OR
l0 a. Using partial fraction expansion me ltbd find the inverse z-transfonn of

(12 Marks)

(08 Marks)

b.

i) ROC I <lzl<2"';,:.'
IiD Roc ; <lzl<2

I (08 Marks)iii) Roc l4.<,:; 
,1,;E:::,.

" 1 l_
A causalgffi has an input x(n) 

16(sl 
+ 

is(n - 
1) +;:," - 2) and output

1**-
y(n) - s(r) -; s(n - r). Find t$afusfer tunctior;tl,T.Wr.nt .i. 

(04 Marks)

The LTr system is H(z) = ,ffir* . 
'*oc 

of H(z) rind determine h(n) for

the following conditior'rs" r, '

i) The system is stabl€ :: .

ii) The system is.causal ,,, :.r"iir':''''

iii) The systeuiiS rinticausal ..,.":,nt',,. 
'

i:, ::,,;

.".,,:,:i:i1l *****

:

,,, ii{i :riis .+,,..r*
' 

" 

:ll$' 
:1 I

'",,4, . 
'ri'ri

I ,i:ttlffii:li

li.,r::::':l:: "

3 of3


