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ITI B.Tech I Semester Examinations,November 2010
SIGNALS AND SYSTEMS
Common to ICE, ETM, E.CONT.E, EIE, ECE
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* K K K K

1. (a) Differentiate clearly between the even, odd and half wave symmetry waveforms
with respect to their Fourier co-efficients (use appropriate waveform) in their

Fourier series representation. [6M]
(b) Find the trigonometric Fourier series for the periodic wave for n below
the figure7b and draw its magnitude spectrum. P 10M]

: ‘ . pi
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\ - Figure 7b

2. (a) Differentiat rly the Fourier Transform form and Fourier series and discuss
the impor 1er Transform in spectral analysis. [6M]
(b) Usi It&@ erty of Fourier transforms, find the Fourier transform of the
walie wn in figuredb : [10]
f{t)
&

i

Figure 4b

3. (a) What is an LTI system? Explain its properties. Derive an expression for the
transfer function of an LTT system. [24+4+4=10M]

(b) Obtain the conditions for the distortionless transmission through a system.
What do you understand by the term signal bandwidth? [44+2=6M]
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4. (a)

(b)
5. (a)

(b)
6. (a)

(b)

7. (a)
(b)

8. (a)

(b)

Define average power and obtain relationship between average power and
power spectral density. [8M]

Derive the expression for Power Density Spectrum of a periodic signal. [8M]

Given H (z)={z+1}/[3(z%)-4z+1], find h(n) by partial fraction method.
R.O.C. |z| > 1. [10M]

Prove the differentiation property of z-transform. [6M]

Determine auto correlation function Rg(A) for a function f(t) = e_“t u(t).

Define auto correlation and cross-correlatioin of signals and ex helr sig-
nificance. [8M]
Find the signal x(t), the Laplace transform of which |

_ 247524185420
X(S) = 82+5s+$6 [8M
State and prove time-scaling and convolution pr aplace transform.
Also mention their ROC. [4+4=8M]

A rectangular function defined b V [10M]
1 O<t<m
f(t)= { 1 T <t< Q

Approximate above re@tangular¥unction by a single sinusoid sin t,Evaluate
Mean square erro@in this ®pproximation. Also show what happens when
more number_of s | are used for approximations.

Discuss GIB ena in the above problem. [6M]

\ * Kk Kk ok ok
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(a) What is an LTI system? Explain its properties. Derive an expression for the

transfer function of an LTT system. [2+4+4=10M]

(b) Obtain the conditions for the distortionless transmission thr system.
What do you understand by the term signal bandwidth? =6M]

(a) Determine auto correlation function Rg(\) for a fufictiog(t) = e~ u(t).
[8M

(b) Define auto correlation and cross-correlatigia of Si s and explain their sig-
nificance. [8M]
V [10M]

(a) A rectangular function defined
1 O<t<m
O { -1 <t
Approximate abovegigctangular function by a single sinusoid sin t,Evaluate

Mean square err i

is approximation. Also show what happens when

more numb inusoidal are used for approximations.
(b) Discus nomena in the above problem. [6M]
(a) negvegage power and obtain relationship between average power and
power spectral density. [8M]

(b) Derive the expression for Power Density Spectrum of a periodic signal. [8M]

(a) Find the signal x(t), the Laplace transform of which is

53 82 S
X(s) = =5EE [8M]
(b) State and prove time-scaling and convolution properties of Laplace transform.
Also mention their ROC. [4+4=8M]
(a) Given H (z)={z+1}/[3(z%)-4z+1], find h(n) by partial fraction method.
R.O.C. |z] > 1. [10M]
(b) Prove the differentiation property of z-transform. [6M]

(a) Differentiate clearly between the even, odd and half wave symmetry waveforms
with respect to their Fourier co-efficients (use appropriate waveform) in their

Fourier series representation. [6M]
(b) Find the trigonometric Fourier series for the periodic wave form shown below
the figure7b and draw its magnitude spectrum. [10M]
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Figure 7b

8. (a) Differentiate clearly the Fourier Transform form and Fourier series and discuss
the importance of Fourier Transform in spectral analysis. [6M]
(b) Using the property of Fourier transforms, find the Fouri f the

waveform shown in figuredb :

f(t)
4

i

Figure 4b
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Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* K K K K

1. (a) Define average power and obtain relationship between average power and
power spectral density. [8M]

(b) Derive the expression for Power Density Spectrum of a periodi

2. (a) What is an LTI system? Explain its properties. Derive afl exprégsion for the

transfer function of an LTT system. 2+4=10M]

(b) Obtain the conditions for the distortionless tr iSsi ough a system.
What do you understand by the term signal ban@width? [4-+2=6M]

3. (a) Determine auto correlation function r a function f(t) = e u(t).
[8M]

(b) Define auto correlation elatioin of signals and explain their sig-
nificance. [8M]

4. ) Given H ( , find h(n) by partial fraction method.
R 0.C. |z [10M]

) Prove t iation property of z-transform. [6M]

D. a x(t), the Laplace transform of which is
3+7s +185+20 M
T 245546 [ ]

State and prove time-scaling and convolution properties of Laplace transform.
Also mention their ROC. [4+4=8M]

6. (a) Differentiate clearly between the even, odd and half wave symmetry waveforms
with respect to their Fourier co-efficients (use appropriate waveform) in their
Fourier series representation. [6M]

(b) Find the trigonometric Fourier series for the periodic wave form shown below
the figure7b and draw its magnitude spectrum. [10M]

S 4321012345
Figure 7b

5

www. firstranker.com



www.firstranker.com

Code No: RR210402 RR Set No. 1

7. (a) Differentiate clearly the Fourier Transform form and Fourier series and discuss

the importance of Fourier Transform in spectral analysis. [6M]
(b) Using the property of Fourier transforms, find the Fourier transform of the
waveform shown in figure4b : [10]
f(t)
4

urx
8. (a) A rectangular function defined [10M]
1 O<t<m

f(t):{—l T<t

Approximate abov
Mean square err

tangular finction by a single sinusoid sin t,Evaluate
is a prox1mat10n. Also show what happens when

more num 1 are used for approximations.
(b) Disc §\ nomena in the above problem. [6M]
* % Kk Kk
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1. (a) Find the signal x(t), the Laplace transform of which is

X(s) = R [8M]

(b) State and prove time-scaling and convolution properties of Lapla
Also mention their ROC.

pression for the

+4+4=10M]
ion through a system.

(b) Obtain the conditions for the distortionlegs,tramgm
What do you understand by the term signalRbardsgidth? [4+2=6M]
3. (a) Given H (2)={z+1}/[3(72)-4z fin y partial fraction method.

R.O.C. |z]| > 1. [10M]
(b) Prove the differentiati perty of z-transform. [6M]

4. (a) Differentiate clea ourier Transform form and Fourier series and discuss
the import f Fourigr Transform in spectral analysis. [6M]

(b) Usin of Fourier transforms, find the Fourier transform of the
W@n n in figure4b : [10]

2. (a) What is an LTI system? Explain its properties. Derife
transfer function of an LTI system.

f (t)

{ & NI
05 [Fatams :
b i
1
Figure 4b
5. (a) Determine auto correlation function Rg(\) for a function f(t) = e™* u(t).
[8M]
(b) Define auto correlation and cross-correlatioin of signals and explain their sig-
nificance. [8M]
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6.

7.

(a) Define average power and obtain relationship between average power and

power spectral density. [8M]

(b) Derive the expression for Power Density Spectrum of a periodic signal. [8M]

(a) Differentiate clearly between the even, odd and half wave symmetry waveforms

with respect to their Fourier co-efficients (use appropriate waveform) in their

Fourier series representation. [6M]
(b) Find the trigonometric Fourier series for the periodic wave form shown below
the figure7b and draw its magnitude spectrum. [10M]
b
8. (a) A rectangular function define @ [10M]

f(t):{ _11 0<t<2

Approximate aboffe regtangilar function by a single sinusoid sin t,Evaluate
Mean squa; or 1n this approximation. Also show what happens when

more n in al are used for approximations.
(b) Di ss& (S Phenomena in the above problem. [6M]
* Kk k
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