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Answer 5 out of 8 questions.
1) (10)
The system given below have input x[n] and output y[n], respectively. Determine

A) whether each of them is memory less, stable, causal, linear and time in-variant

y[n]=logo({n])

i. y[n]=x[n] i d[n—2k]

k=m—m
B) (10)
Determine the even and odd component of the signal x(t) as shown in Fig. 1B

(D
1
=1 n
1 - 3 t =
-1

Fig. 1B
2) " (10)
Let input to the LTI system with impulse response h[n] = o {uln—2] - u[n—13]; be
A xfn] =2{ufn +2] ~uln _12]}. Compute the output y[n] using convolution.
B) State and explain the following properties for the Fourier transform representation. (10)
1. Time and Frequency shifting
ii. Convolution and Modulation
3) (10)
A)
1 n 1 n-1
Certain LTI system has input afn]= [;} u[n]—[;} uln—1] and has the
1 "
response y[n] = [;} uln).
Obtain the frequency response and the impulse response of the system. Also write the
difference equation representation of the system.
B) (10)
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4)

A)

B)

5)

A)

B)

A)

B)

7)

A)

B)

8)

A)

Determine whether the following systems are causal and stable
2z+3
: 5

i H()=

16

ii. y[n]-2Mn-2]=xn]- % an-1]

' 10
An LTI system has impulse responseh(r)=zmstsmfm(m} (10)
at

. Using Fourier transform,
determine the output if the input is x(t) = 5 +sin(at) + cos(6) .

Suppose the input x(t) and the impulse response h(t) of a LTI system is given (10
by x()=u(t+2)—u(t—2) and h(t)=u(t-3)—u(t-10). Use convolution integral to
evaluate the output y(t) of the LTI system. Sketch the output y(t)

Sketch the waveform for the following signal (10)
i M) =rt+D)-r@t)+r-2)
i M) =—u(t+3)+2u(t+1)-2u(r =)+ u(r - 3)
Where r(t) is the unit ramp and u(t) is the unit step function.
Draw the frequency response of the following ideal digital filters (10)
i. Low-pass
ii. High — pass
iii. Band - pass

Determine the transfer function and difference equation representation of the system (10)
with the following impulse response

=2 o (1)

e

(10)

A LTI system is described d;}rfr) +3 aﬁ;r) +2¥(t) = 2d‘_ +x(t). Determine
- t

(1)
t dt
i. Frequency response

1. Impulse response of the system

ui. Qutput of the system for the input x(1) =e_3’u{r)

(10)
Draw the DF-1 and DF-II structures for an LTI system represented by the following
differential/difference equation.

i. yn]+1.2y[n-1]- %}‘[ﬂ =2]=2x{n]+xn-1]

2x(r)+ 3@

ii. 3v(r)+6
() dt dt

)  dy(@) _

Compare IIR and FIR filters. (10)

(10)
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B)

Consider the LTI system described by the difference equation
T Compute the 8 point DFT of sequence x[n] ={11110000}.
Dete .. _ . _ _,___...  _..___ il .

and hence comment on the stal-:uil_i-t;,'_ a-ﬁ.d_ c-é-ﬁr%ality of the system.
_____ End-----

..1e pole zero plot

(10)
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