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B.E./B.Tech. DEGREE EXAMINATION, MAY/JUNE 2007.
Third Semester
Information Technology
IT 1201 — SIGNALS AND SYSTEMS

(Regulation 2004)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Find the fundamental period of the signal
Vid N T T
xfn] = 2005(—7@] + sm(—rz} - 2005[—]1 + —J .
4 8 2 6

2. Given x i{nl=1{1,2,3, -4, 6}. Plot the signal x [-n-1].
j\

3.  Let x(f)=¢,0<7<1 be a periodic signal with fundamental period 7 =1 and

Fourier series coefficients «, . Find the value of ¢, .

4.  What is the relationship between Fourier Transform and Laplace Transform?

5. A LTI system is characterized by the following differential equation
%y{t) +ay(t)=x(t). Find the frequency response of the system.

A

6. Given y{t)= J-x(r)h(tfr)dr. If x(t)=uft-1) and A(t)=u (t+3). The upper

—ca

limit in the integral changes to and lower limit changes to

7.  Find the Z -transform of §|n —2].



10.

11.

Determine thHe Fourier Transform of the following signal Zcﬁ‘ {t-n7)

n=-os

Draw the block diagram for the system specified by the difference equation
ylnl+a yln - 2]=b,x [n]+b, x [n-1].

For a state space representation of the system, find the transfer function of the
system.
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PART B — (5 x 16 = 80 marks)

(a) (1) Given x(¢). Sketch the following signals. (2x4=8)

X CED

-
2

- ]
2

(O x(3+2)

' (=t _
) {2 1}.

(ii) Given ¥ [n]=x[n]+nx[n+1]. Determine whether the system is

causal, linear, time invariant and memoryless. {(4x2=28)

Or

(b) (i) Express x{n]=(-1" -2<n<2 as asum of scaled and shifted unit

step function. (8)

(ii) Sketch x [n]=a” where —2<n <2 for the two cases below
(2x4=8)
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(a)

(b)

(a)

(i) Consider a continuous time LTI system described by

% ¥ (£)+2y (¢) = x (¢) Using the Fourier Transform, find the ouput

y(¢) when x (£)=e™ ult). (8)

(ii) Find the Laplace Transform and sketch the pole-zero plot with the

ROC for x (¢) =e™u(t)+ e ult). (8)
Or
(i)  Verify the time shifting property of Laplace transform. (8)

1

. Find x(¢). (8)
(o +aja+3 07

(i) Given X{jQ)=

The system shown below is formed by connecting two systems in cascade.

The impulse responses of the systems are given by A,(t) and h,(z)

respectively i,(¢)=eu(t} h,(t)=2e"u(t).

(b)

Find the over all impulse response of the system and determine if the

overall system is BIBO stable. (16)
Or

{(i»  Find the state equations of a continuous-time LTI system described

by 5 (t)+38y (t)+2y (t)=x (¢). (8)
(i)  Prove the following : ' (2x4=8)
(1) @)= t—ty)=xt—ty)
t

(2)  x()wu ()= jx (r)dr

e
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14. (&) () Givén x[r]={1, 2,0,2 } - Input

1
h[n]={5,X,3}— Impulse Response
T
yinl=x[nl*hn]={5,12,7,16,4,6 }— output
T
Find the value of X . (8)

(i) Find the Discrete Time Fourier Transform of x [n]=—¢" u [-n -1]
for |a] >1.

(8)
Or

(b) (i) A finite sequence x [n] is given by

x[n]:{5,3,—2,0,4,—3}
T

Find X(z)} and its ROC. (8)

(i) Write a difference equation that characterizes a system whose
frequency response is

H(e)=—2 . (8)

1+ e+ §-e—Qﬂ‘”
4

i
15. (a) A causal discrete-time LTI system is described by

y[n]-gy[n;mgy - 2)=x[n]

Where x[n] and wy[n] are the input and output of the system

respectively
(1)  Determine the system function H(Z). (8)
(11)  Find the impulse response A[n] of the system. (8)

Or

03+7Z1-047Z72

(b) Given H(Z)= -
1-05Z'+Z22%+62"

Draw the block diagram representation using DF I and DF II realization.
(18)
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