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irth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Signals and Systems

Time: 3 hrs. Ty - Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE Jfull question fmm each module.

M

1 a. Define Signal. List the various cl islﬁeatlons of signals w1th suitable expressmns/dlagrams

(06 Marks)
b. Sketch the even and odd components of the following sign: s:

i) x(n)=u(n)-u(-n-1) :
i) x(t) = r(t) — 2r(t - 1) +”*r(t —2) where r(t) = t-u'(t). (08 Marks)

50, will be treated as malpractice.

gn c. Determine whether the following signals are energy or power signals. Also determine their
%‘* average power/total energy ("
£ i) x(n) = o"u(n) i) x(t) = Sws (nt). A (06 Marks)
Il g
& oo
5 eh 2 a Llst all the ontinuous time elementary 31gnals with necessary expressions and suitable
28 ; (06 Marks)
3K b. Deterrmne whether the following sxgnals are per10d1 ot. If periodic, determine their
g g - fundamental period 4 '
43 ; =Coy L |cad X
§ i.; 1) x(n) Cos[zn) Qos )4n
Q 5
= i) x(t)=2Cost+3Cos(nt) (06 Marks)
5 g €. For signals x(t) angi y(t) as given in Fig Q
T <
28
T o
2%
a o
£ &
g
6=
8§ 5
Q
2
o0 o
g8
g5 Fig Q2(c) ‘ (08 Marks)
s 2 . o
O <
gur
2 oy, Module-2
2 3 a. List all the basic system propertles with respect to continuous time systems, with definition,
E necessary expressions ; and example. (08 Marks)
‘é b. Convolute x(n) = {1 2, 1 1} and h(n) = {l, O 1} using graphical method. (04 Marks)
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OR ;
4 a. Determine whether the systems given by the followmg mput output are causal, linear, time —
invariant, stable. Justify g

i) y(n)=(n+ 1) x(n) ii) y(t) =x(t) + 10 (08 Marks)

b. Derive the equation for convolution sum. & (04 Marks)

c. Convolute the signals x;(t) = {u (t +2) — u(t - }‘ and x(t) = u(2 - t). (08 Marks)

5 a. State and prove the associative property of convolution integral. (04 Marks)
b. Given the impulse response, determine whether each of the foﬂowmg systems are stable,
memoryless, causal. Justify your (08 Marks)

i) h(n)=(0.8)"u(n+2)
i) h(t) = e“u(3 -t)

c. Obtain the Fourier series: representatlon for the signal x(t) Sin(2n t) + Cos(3n t). Sketch the

magnitude and phase spectra. (08 Marks)
OR.
6 a. Evaluate the steT _‘esponse for the systemswwuh impulse response as given below.
i) h(t)=e"
11) h(n) (—) u(n) ' (10 Marks)
b. Find the Fourier series of the 51g"" Lshown in Fig Q6(b) i
~T-Ts  ~T -147Tg
v, FigQé(b) . (10 Marks)
: Module-4
7 a. State and prove the time shift property of Discrete Time Fourier Transform. (04 Marks)
b. Evaluate the Fourler transform of the followmg signals. Also draw spectrum. (08 Marks)
Y1) x(t)=e™ u(t) a>0 A 4
i) x(t) =93(t). -
c. Evaluate the DTET shown in Fig Q7(c)
At o1
3 { ‘ :
| :
e —— 3
< b6 L+ 2
l
|
Fig Q7(c) (08 Marks)
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(08 Marks)

(04 Marks)

(04 Marks)

(08 Marks)

with following ROCs

(t=227)1-2z")"

(08 Marks)

(08 Marks) - =



