0, will be treated as malpractice.
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Any revealing of identification, appeal to evaluator and /or equations written eg, 4

fimportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Third Semester B.E./B.Tech. Degree Exammatlon June/July 2025
Basic Slgna(l Processmg ﬁ/\l »
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Time: 3 hrs. /\/\ o & " Max. Marks: 100
Note: Answer any FIVE full questzgzs,?choosmg ONE full q}lc/\twn Jrom each module.
i /;\\\fi‘: :V})\
Qe Y Module-1 O “
1 a. Define vector sub space&and\explam the four fundarﬁerg‘al subspaces. (06 Marks)
b. Determine whether the vectors Vi = (1, 2, 3), V2, =3 1, 7) and V3 = (2, 5, 8) are linearly
dependent or lmear‘ly 1ndependent K4 (08 Marks)
c. Explain linear transformatlon in detail. ,‘<’l" (06 Marks)
i /r\x /f‘ {\\\}\,E’/?\o'
/'\\ ‘ \ OR ¥
2 a Determme\whether or not each of the‘followmg forms a basis x; = (2,2, 1), x2=(1, 3, 7) and
=(1,2,2)inR>. /\;\ ; & (08 Marks)
Lo o7 H[Y
? » .
1 2 | 2¢ ~/\/*\ 4 l\/\
b. IfU=|2} V=|-2 W/\gl N &2 5
5 L] > (\\z/f,_z ff\;\o o 4\ > 4
¢ ((Qfx ? L)
Then show that [ﬁ)V W are pa1r-w1re~orth0gonal Vectors/@m/d “the lengths of u, v, w and
find mthonormal vectors Uy, Vi, 1/from wectors U, V, W. % (12 Marks)
Vs . ) / ¢
A & \Module-z A \%
| A PPAS anmmm /
! 76 6 : V> P
3 a IfA= 3 2 ﬁnd\e\gen values and elgen vectors for matrix A. (08 Marks)
- 1 -5 ol © |72 /./ L,
QP L)
S I 2 h A . . : .
b. \Dlagonahze the rf atux A :{ } Find an invertible matrix P and a diagonal matrix
29
D such that A/ \\PDP and hence/ﬁnd\A (12 Marks)
/\ X \//
g ¢ OR
4 a. What is the positive deﬁn/te matrix? Mention the methods of testing positive definiteness.
y, \/‘»/\f (04 Marks)
. b 4 1
b. Test to see if ATAiférpdsitive definite: A=|1 2 (04 Marks)
SN 2 1

2 3
A= ~<¢4l. (12 Marks)
/0 ;‘,:22
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Module-3 ay

5 a. Define signals and system with examples. (05 Marks)
b. Explain elementary discrete signals : ' 7 !
i) Exponential ii) Sinusoidal iii) Step iv) Impulse functlons i (03 Marks)
c. The discrete-time signals x(n) and y(n) are shgwn in Fig.Q5(c)(i) and Fig.Q5(c)(ii)
respectively sketch the signal z(n) = x(2n) y(n —\4) (10 Marks)
() \—/“ Yin) D4
s b (N % [ A
/ 1\ L \ oo TR ? ‘ (‘.',le—% "
, ' l = ﬁ [ & Y2 4
T B AR,
Fig.Q5(c)(i) , F~ig£Q§f(c)(ii)
< \,; OR N

6 a. State and explain the prope;;tles A&
1) Linearity ii) Tm{ \variance  iii) Memoryg /vpiv)/ Causality. (08 Marks)
b. For the following system ~determine whether the system is :
i) Linear  ii) Tlm\e—mvarlance iii) Memoryless iv) Causal v) Stable

T{x(n)} = {( \n) ANy (12 Marks)
\ Module—4

7 a. Evaluateﬂthe dlscrete — time convolution ‘ sum given below : y(n) = u(n) * u(n — 3). (08 Marks)
b. Conslde( a 1nput x(n) and a unit 1mpu\lse response h(n) glven by

x(n)v- au(n):0<a <1 ) V4 R
h(n) = u(n) ’ 0
Evaluate and plot the output\51gnal y(n). \\\\»Q/ (12 Marks)
/“ &7 \\ )
) 4 OR . o
8 a. Obtain the unit-step response for LTI system Y a (06 Marks)
b. Determine a dlscrete tlme LTI system characterlzed by 1mpulse response
h(n) = ( / ) u(Q) 1s 1) Stable 11)\Causal iii) Memory v (06 Marks)
C. Find the step {esponse for the LTI system represented, by, the impulse response :
/ LR /% Ry
X Zﬁu(n) Ve }\ S L T (08 Marks)
N P 4 Y
QY
AN Module-5 v
-9 Explam briefly the RoC' andxlts important propemes (06 Marks)
b Sgate and prove shlf{lng‘and scaling propemes of Z-transform. (06 Marks)

oy <) &Find the Z-transform ‘oPthe signal using propertles

x(n) = (/) u(ﬂ) ( / ) um). N (08 Marks)
r\ “\\’\‘V/ >
\\/ ’ OR
10 a. Find the inverse Z-transform of the following using partial fraction expansion method.
1+2z7' +272, 7‘ \"“

X(z) = / = / ROC |z|>1. 1 (08 Marks)

b. A system has 11;1pu\lse response h(n) = (/ u(n). Determine the input to the system if the

«\ ,\;\

output is glveg by y(n) = /u(n)+/( Y)Mu(n). (08 Marks)
c. Define ggqysahty and stability of the Z-transform. (04 Marks)
v\/:,v f/ . * ok ok ok ok
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