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Basic Signal Processing

Tune: 3 hrs. Max. Matks: 100

1

C.

Notes Answer any FIVE full question$, choosing ONE full guestion from cach module.

" Aodule-t

3. Explain vector spaces and-its necessary axioms, And also explan tour fundamental
b.

subspaces with example, (08 Marks)
Write the vector V= (1, 3, 9) as n linear combination of the vectors u; = (2. 1, 3),
ur=(L -1, Dandu, = (3, 1, 5)and thereby show that the system 15 consistent. (08 Marky)
Letl: Vitk) GF VaiR) be a mapping Rx) = (3%, 5x) show that *{ is linear transformation,

{04 Marks)
b3 g OR
2 a2 Let'w"bethe subspace of R* spanned by
xi=(1L2-1,34) =02,4-2.6,8), u=(1,322.6
.= (LA 5 LR xe=(2,7.3,3.9
Find a subset of vectors which fonms a basis of ‘w” (0 Marks)

Solve Ax = b by least square and find P = Ax if

40 2
A={0 '21 and b=] 0 . Alse,write a progrim to solve hnear cquation Ax b
[t 5 U

107 Marhs)
Apply Grum - Schmidth process to the vectors Vil 1 1L V(L - 1 20 Vied, 1 23 o obtam
an orthonormal basts tor Va(RY wuth standwd sner praduct and thereby write a program for

Gram — Schumdth process, (07 Viarks)
5 AModule-2

[ 4 2 -2

IfA=!~% 3 2| find Eigen values snd conesponding Ligen vector for matrix “A" aml
24 1]

diagonalize the matnx, {10 Marks)
[(3-1 1

IFA={~1 § =t]. Show that matnx *A’ is positive definite matnx using the follewing

[ B

approgchies:

1) By findig its Eigen value

i} By linding its pivots, {10 Marks)

ol

5
L



gl el
{

s V1o recover matria A’ “Also weite o program (0 find SVD.
b Diagonalize the manx A if A= 2 1 -6 by finding ifs eigen value and eigen vector.
| | Ld-1 -2 o)
-y P {94 Marks)
Module-3
5w Define signal and system and also explain basic discrete elementary signals with neat skeich
and expressions, (04 Marks)
b A discrete time signal x(n) s shown below Fig.Q5th)
4 “
—~— e o "
~l =3 -2 "o tl 1 2 4 h-
e -3 %" i
Fig.QSth) |
Skewch : ;
i} 2x(ni~-2)
i) 3-xin)
) 2x (-n) . {08 Marks)
Lo -tgnsd 1 -
¢ Skewch: ximy={1. u=d e }‘tm="—-’3n' i
‘- i 0, othewise
U,  otherwise
Also sketch xtn + 23 y(1 - Zni (08 Marks)

OR
6 o Tor the olowing discrete tme systems, determine whether the system is linear, time
mviarlanee, memoryless, caussl and stable

i) }'{n}=2x{n)+m
i} y(ny=In(3+ix(n))
ti1) y{n) = cos x{(n) S
iv) yin) =%} v > 1. CeMail
b. Write a program to generate exponential and triangulsr wavefonms, (04 Marks)

2of}
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"!., . i % ¥ e 4 M N

ti-:::;p}i:t:‘ﬁ;;!im!tf? im_t:*‘ convolution for the sequences x,(n) and 2500} gaven below

e NI = eutnd | xatnd © ). : (% Marks
| A rks)
| b Consider the input signal (u) and the unpulse response hiny given below s

A i!i ﬁﬁ.ﬂﬂ"*‘ g W a - -,
x{njﬁl‘} iy and h(nj= w: zns6uxl
» - Olhwerise - 10 othwerise
compute the output signal yin), - {12 Marksj

5 OR

§ a3 The following are the dnipulse responses of discrete time LTI systems. Determine whether
each system is memoryless, causil and stable :
1) h(nj=e™" cos{t;i-utn)
ii) b} =£0.99)" ¢ + 3)
i) hin) = ofd) ugn).

b. Evaluare the step response of LT1 system represented by the-umpulse response

h(n) = {~1)" fu(n +2)~u(n-3)}-

Also write a program to compufe the step response from the given impulse response. _
{10 Marky

§10 Marks)

Module-S
9 4 Define Z-tmasfonn. Explam the properties of ROC
b. Let x(n)={1)J"

1) Sketch x(n}
it) Find x(2) und sheteh pole zew plot and ROC (08 Marks)

Find the Z-transform of (o) ={+ 5 stny=[iNuin)

{46 Murks)

tih Marks)

@
.

OR
10 a. Explain the propertics of Z-transfonm with proof:
1) Cenvolution
i) Initrsl value theorem
1) Fial valye theorem,
b.  Determine the deseribe time sequence xin) of the sequence using partial frichon expression:

£0R Marks)

Xz} = . +ROC: |21 (08 Marks)
=42+ 42

¢.  Wnie a program to-find Z-trnstorm of the sequence. (-4 Marks)

YRR R
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