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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5

SI.No Question Marks | Unit | CO Cognitive
Level
1.i) | Derive the relation between impulse response and transfer function 5 | c204.4 | Understand
of an LTI system.
1.ii) | State and prove the time shifting property of DTFT. 2 IV | C204.5 Apply
Liii) | If x[n]= (n+1)a"u[n], find X(e'). 2 IV | C204.5 | Understand
1.iv) | For unit step function and impulse, find their laplace transforms 2 V | C204.6 Apply
1.v) | Find the Z-transform of -a"u[-n-1] 2 V | C204.6 | Remember
2) | Foran LTI system described by a differential equation
2
SSy(6) + 45 y(8) + 3y(6) = < x() + 2x(¢), the input is
x(t) = e~ tu(t). Determine its transfer function, impulse response 10 Il | C204.4 | Understand
and its output y(t).
3) | Find the DTFT of the following sequences.
(i) a™ (i) (%)In—ll (iii) u[n+6]-u[n+2]  (iv) 8[n+2]-8[n-2] 10 IV | C204.5 | Understand
4a) | Write the expression for unilateral Laplace transform of a function
X(t) and find the same of the following signals
() x(t)=8(t) +8(t+1) + e 2y(t +1) 5 V | C204.6 Apply
(i) f(t) =8(t—1) +e C Dy -2)
4b) . . S
Find the inverse Laplace transform of G(s) = 5
(s+3)(s” +4s+5) 5 V | C204.6 Apply
for all possible ROCs.
5) | Find the inverse z-transform of the following using power series
expansion method
1 . .
X(2) = 3, 15 when (i) |z|>1 and (ii) |z|<1/2 10 v | c2046 Apply

1-—z2"+-2
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5

SI.No Question Marks | Unit CcO Cognitive
Level
1.i) Explalp in detail about signal bandwidth and system 5 | 2044 | Remember
bandwidth.
L.ii) | If U[n] is the impulse response of the system. What is the step ) v | 2045 Apply
response?
1.iii) | State and prove the convolution property of DTFT. 2 IV | C204.5 Apply
1.iv) | Find the Laplace transform of —e™u(-t) and specify the ROC. 2 \ C204.6 | Understand
1.v) | Derive the relation between Z-transform and Fourier 5 Vv c204.6 | Understand
transform.
2) The output of y(t) of a causal LTI system is related to the input
by the equation 10 y(t) +10y(t) = [ x(D)z(t -
T)dt — x(t)Where z(t) = e~ tu(t) + 38(t) 10 | C204.4 Apply
(i)  Find the frequency response of the system.
(i)  Determine impulse response of the system.
3a) | Determine magnitude and phase of the sequence
X[n]= (1/3)"U[n+2] using DTFT. 5 Iv | C204.5 Apply
3b) | For the given functions find their time domain representations
(IDTFT).
1—(§)5e‘f6‘” 5 IV | C204.5 Apply
. 2 .2 .o
(i) cos“w + sin“6m (i) —1_% -
4) Let us consider a system described by a differential equation
d? d do
5 YO +3 -y +2y() =x(1) andy(0")=—-y(0)=1.
dt 10 V | C204.6 | Understand
Find the natural response, forced response and impulse
response.
5 Find the Z-transform and specify the ROC of the following
sequences
() XIn]=7()" uln] - 6()" uln]
3 2 10 \% C204.6 | Understand
.. lh.,m
(i) x[n]= (g)n Sln(z)” ufn]
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5

SI.No Question Marks | Unit (6{0) Cognitive
Level
1.i) | What do you mean by distortion less transmission through a ) " C204.4 | Understand
system?
1.ii) | Find the Fourier transform of na"u[n]. 2 IV | C204.5 Apply
Liii) | If X (e/®) = e7/*/2 for -n<w<n, find x[n]. 2 IV | C204.5 Apply
1.iv) | Derive the relation between Laplace transform and Fourier 9 v c204.6 | Understand
transform.
1.v) | State any four properties of ROC for Z-transform. 2 \Y C204.6 | Remember
2) | Let the system function of an LTI system be —— . What i
et the system function of an sys er? € i at is 10 | c204a4 Apply
the output of the system for an input (0.8) u(t).
3a) | Perform the convolution of the following sequences.
x[N]={ 1,2,3.4} and h[n]={1,5,1} 5 IV | C204.5 1 Apply
3b) | Find the convolution of the sequences xi[n]=(1/2)"u[n] and
X2[n]=(1/3)"u[n] using Fourier transform. > V'] C204.5 Apply
4) State and prove the following properties of the Laplace
transform
(i) Time shifting (ii) Differentiation in time domain (iii) 10 \Y C204.6 | Understand
Convolution  (iv) Time scaling (v) Initial and final value
theorems
5) Find the inverse Z-transform of the following
5,
B-7"
(i) X(z2)= for (1/4)< |z|< (1/3)
1 4 1 4
-,z =327 10 V | C204.6 | Understand
and |z|<1/4
(i) X(z)=4z%+2+3z71
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5

SI.No Question Marks | Unit (6{0) Cognitive
Level
1.i) . : 1 . . .
A system with H(J(n):_—1 IS given an input
Jo+ 2 I | c2044 |  Apply
x(t):e_2tu(t).Find the energy spectral density of the
output.
1.ii) | Find the Fourier transform of a"u[n-1]. 2 IV | C204.5 | Understand
Liii) | If x[n]= sin[(5n/3)n]+cos[(7x/3)n], find X(e'*) 2 IV | C204.5 Apply
1.iv) | State any four properties of ROC for Laplace transform. 2 V | C204.6 | Understand
1.v) | For the sequence x[n]={1,0,-2,3}, find the Z-transform. 2 vV C204.6 | Understand
2) | Derive the relation between bandwidth and rise time. 10 i | C204.4 Apply
3) | Acausal LTI system has the property that
(4/5)"u[n] — n (4/5)"u[n]
(i) Determine the frequency response H(2) of the system. 10 Iv | C204.5 Apply
(ii) Determine the difference equation relating an input
X[n] and the corresponding output y[n].
4a) | Find the Laplace transform and specify the ROC of the
following (i) x(t) =e 'u(t) +e " cos3tu(t) 5 V | C204.6 | Understand
(i) x(t) =|e 2"
4b) | For the given functions with specified ROC find the
inverse Laplace transform.
2
() x© =D Rysp2
(s°—-s+1) 5 V | C204.6 | Understand
2 J—
(i) X(5)= =22 | Refs}>1
(s+1)
5) Find the output y[n] and impulse response h[n] of a linear
time invariant system described by the equation
y[n]-3/2y[n-1]+1/2y[n-2]=2x[n]+3/2X[n-1] ,
when the initial conditions are y(-1)=0 and y(-2)=1 10 v 2046 | Understand
and the input x[n]= (1/4)"u[n]




