
USN 18E,E54

(08 Marks)

Fifth Semester B.E. Degree Examination, June/July 2024
Signals and Systems

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full questionfrom euch module.
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Module-1
I a. Define signals and systems. And r*fr-m rn-" 

"tussification 
of signals.

b. Given x(n) : [6 - n][u(n) - u(n - 6). Sketch the following signal
i) y(n) : x(2n-3) ir) y(n) = x(4 - n) (08 Marks)

c. Given x(t) : cos (2t)+ sin(3t). Check for the periodicity of given signal, if periodic find its
fundamental period. (04 Marks)

OR
2 a. Determine the system y(t) : e*(t) is i) Linear ii) time invariant

b. Find energy or power of a given signal
x(t):2 : 0 3t<2
:-t+4:2<t<4
: 0 : otherwise

3a.

b.

c. For a continuous time signal x(t) shown in Fig Q2(c). Sketch the signal y(t) : x(3t + 2)

Fig Q2(c)

Evaluate the step response for the
h(t) : tu(t).

iii) Memory iv) Causal.
(06 Marks)

(08 Marks)

(06 Marks)

(10 Marks)
LTI system represented by the impulse response

(10 Marks)

OR

(10 Marks)

Module-2
Evaluate the continuous time convolution integral given below. y(t) : e-2t u1t;* u(t + 2)

4 a. Find the natural response of the system described by the differential equation.

#.3# +2v(t)=x(t).#

v(o)=o ,dY:(t)l :,.
dt l,=o

I
y(n) + i y(n - l) -y(n - 3) = 3x(n -l) +Zx(n -2)I

b. Sketch the direct form I and direct form II implementations for the difference equation.

I of2

(10 Marks)



5a.

b.

18EE54

@dule-3
StateandproVethefo11owingp,op.,ffiinuoustimeFouriertransform
i) Time shift ir) F"q"t;ty differ.en.|iation -^^ of the system desc 

(10 Marks)

Find the frequency response and the impulse response of the system described by the

differential equation, ry + Sy(t) = x(t) ' 
(10 Marks)

'dt

OR

compute the Fourier transform of the foilowing signals :

i) x(t) = s-u' 'u(t) ii) x(t): t u(t)

Find the inverse Fourier transform of
iw ..\ t/ /:,.,\ - -Jw

i) xfiw): (rfu ii) K(jw)

!Lodule-a
State and prove parseval's theorem "f 

,ir*r-ime Fourier transform'

Find the Pfff of the signai

/ 1\^*'
i) x(n) : 3'u(-n) ii) x(n) = 

[r.,) 
u(n + 1)

6a.

b.

(10 Marks)

(10 Marks)

(10 Marks)

(L0 Marks)

7a.
b.

OR

8 a. Find the inverse DTFT for x(ejo) =
s-12a -5e-jo + 6

b.Usingtheappropriateproperties,furdtheDTFTofthefollowingsignalx(n):

(06 Marks)

[!) ,r' - zr
l?l

(06 Marks)

9a.
b.

c. Obtain the difference equation description for the system having impulse response

1r \n /-t\" , (08 Marks)
h(n) : D(n) + ,[Z.,} ",^, 

. [iJ u(n) .

Module-S

Explain the ProPerties of ROC'

f"Trn" g*"n diff",""ce equation find transfer function

,,", -,i,- l) + ir,, -2) =x(n)+i.t'-t)-f "i:"
c.FindtheZ-transformandRoCofthefunctionx(n):2,u(-n).

OR

l0a.Findtheinversez-transformofthefollowingusingpartialfractionexpansionmethod

x(z) : l+22-t +z-2 with ROC I zl> I-- - wrt
3 ,, .1 --z

lzl> t.

(06 Marks)

(08 Marks)

(06 Marks)

(10 Marks)

(10 Marks)

l-:z-+ z
2 2z'Z'transformi)Timeshiftingii)Convolution'

b. Explain the following properties of
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