KUMARAGURU

character is life

B.E/B.TECH DEGREE EXAMINATIONS: MAY 2015
(Regulation 2013)
Fourth Semester
U13MAT402: SIGNALSAND SYSTEMS
(Common to CSE/EIE/MCT&IT)

Time ThreeHours Maximum Marks; 100

Answer all the Questions:-
PART A (10x 1=10Marks)
1. If the system output doubles with doublingngfut, the system is -------

a) Time-varying b) Non-linear
c) memoryless d) linear
The signal x(t) =5.cost® has ........... power.
3.  The differential equation governing a systenhvidand C in parallel is -------
a) dv(t) B b) dv(t) _
RC T +v(t)=0 C T +v()=0
C dv(t d t
) RC d(t) =0 ) RCf v(t)dt+ v(t) = 0

The response of a series connected RL circiejo input is .................
The spectrum of a periodic signal with fundarakfrequency 5 kHz has a lispacing of 0.2ms
If the signal frequency is doubled, the spacingvieen the lines is -------
a) 0.1ms b) 0.4ms
c) increased d) decreased

6. The property that states that energy of a tioraan signal is equal to the energy of its Fourier
coefficients is .................

7. Ifasignal is linearly time shifted, its Fourteansform undergoes --------

a) Frequency shift b) Time shift
c) Phase shift d) No change
8. condition has to be satisfied for existewf Fourier transform.
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9. The response of a LTI system with impulse respdi{t) to an input signal x(t) can be obtained

by -------
2 j x(Dh(t — D)t 2 f *(Oh(t - 7)da
©) f x(Dh(t - 1)dr d) f h(D)x(t — T)dr
0 0
10. Translation of the spectrum of a signal is egjent to ................. in the time domain.

PART B (10x 2=20Marks)
(Not morethan 40 words)
11. The discrete time signal is given by x(n) =(2es) + singn). Find whether it is periodic.
12. Determine whether the given system is time+iavé: y(t) = X(t).
13. How will you represent a mechanical spring system model?
14. Distinguish between free and forced responsesyktem.
15.  Sketch the spectrum of the signal : x(t) =s2¢p(without calculating values)
16. What is the relationship between trigonomeirnid exponential Fourier series.
17. If the Fourier transform of x(t) is X{), what is the Fourier transform of x(2t)?
18. A signal x(t) (t) + 2 + €. Does Fourier transform exist for x(t)?
19. The differential equation representing a CTesysis :
2
D0, 0, O
Find the transfer function of the system.

0

20. What is the connection between a linear systaiility and its pole locations?

PART C (5x14=70Marks)
(Not mor e than 400 wor ds)

Q-.No. 21 is Compulsory

21. Develop the exponential Fourier series foal wave rectifier output given by
Asinat 0<t< T
x(t) = 2 Sketch the spectrum.
0 —<t<T
2

22. a) () How will you identify a linear time-inviant system from a non-linear time(6)
variant system using properties?

(i)  Calculate the energy and power in the signal x{¥#ct) sin(3m t). (8)
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23.

24.

25.

b)

b)

b)

b)

(ii)

(ii)

(i

(ii)

()

(ii)

(ii)

(i)

(ii)

(OR)
An open tank with water filled to height ks a control valve at the botton(8)
whose area of opening is varied as a sinusoidatitifum of time. Analyze the
behavior of water flow through the valve.
A signal x(n) ={0, 1, 2, 3, 4, 4, 4}. Skat x(n) and x(2n+1). (6)

Find the state variable representatioa series connected RLC circuit. (8)
Obtain the time response of the above systéfimen it is suddenly connected t(5)
a DC power source.

(OR)
Use state variable techniques to find th&pulse response of the systelfiO)
described by :

d*y(©) | dy(®) dx (1)
12 + 6 T + 8y(t) = T + x(t)
Write the state equations for a series cated RL circuit. 4)

1-|t], [t]=<1
0 ,otherwise

Determine the Fourier transform &(t):{ and hence calculate

power of the signal using Parseval’s theorem.
(OR)
Determine the inverse Fourier transform of (8)
_iia)
(w)? + 3jw + 2

X(jw) =
State and prove differentiation and integratproperties of Fourier transform.  (6)

Determine the impulse response of the system ifotlput of the system i (8)

1/4 /2 1/4

YUO) = G T Gornz ~ Garg 200 INPULIS
) 1
U ot
Summarize the properties of analog filters. (6)
(OR)
Sketch the Bode diagram for the followimgrtsfer function : (8)
10
H) = i DG+ 06 +9)
Is the above system stable? Justify youmaars (6)
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