4. Old Question Paper

Code No: 153BT R18
JAWAHARILAL NEHREU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech IT Year I Semester Examinations, October - 2020

SIGNALS AND SYSTEMS
d {Commen te ECE, FIE)
Time: 2 hours Max. Marks: 75
Answer any five guestions
) Al questions carry equal marks

1a) fi(t) 15 orthogonal to signals cost, cos2t, cos3t, ... cos nt for all integer values of

. - 1, 0=<<t<
ver the interval (0.2x) if x(t) = {—1, ;E: SRR

b) analggy of vectors and signals in tetms of orthogonality. [6+3]

2a) Estmate the
b)  Sketch the

= erToT value of a fimction ft).
endls (1) r{)-r(t-1)-rt-30otd)  (in (‘%’*] +w(2t — 3.5)[7+8]

3a)

b)

4a) Determine the exponential Fourier senes fromgmFgnometric Founer sernes.
b)  Solve the Fourier transform of the rectangular pulse!

5a) Find the convelution of the rectangular pulse p;ivenbzyltwﬂlltselﬁ

x(t)

72
Figure: 2
b) Explain causality and physical relizability of a system and give Paley wiener

6a) A system produces an output of y(fF= &” n(t}fnra.nmpltofx{tke-“u{t} I ﬁ
impulse response and frequency response of the system.
b) Compare the signals and system bandwidth. [9+6] 4
T Evaluate the Laplace Transforms of the following fimctions:
a) Exponential fimction b) Unit step fimction ) Damped sine fimehon [13]

8.a) Prove that for a signal auto correlation and PSD form a Fourer transform pair.
b) A finction f{t) has a PSD of S(w). Find the PSD of i) integral of f{t) and u) time
denvative of ft). [7+8]
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1.a)
b)

2a)

3a)
b)

4.a)

b)
j.a)
b)

6.a)
b)

T.a)
b)

g.a)
b)

b

Answer any five questions
All gquestions carry eqgual marlks

State and prove the properties of Impulse Funchion.

How to approximate the given signal using complete set of orthogonal fimchions?
Explain with one example. [6+9]
Find the Exponential Founer series of train of mpulses.

Find the Founer Transform of the gmlx{fj g [7+8]
Find and sketch the impulse response of Ideal Band pass Filter.

Find the convolution between the following signals:
x{r}=e‘”u{f];h{f]=g'”u(f} [7+8]
Find the impulse response of the system desenibed by the differential equation.
"(2)+5y(t) +4y(£)=6x(¢)

State and prove initial final value Theorems of Z-transform. [T+8]
State and prove Sampling theorem for band limiated signals.

Denive the relationship between Autocomelation function and Power spectral demsity
fimction. [9+6]
Find the Hilbert Transform of the signal x(f)=m5[f}+5jﬂ{f].
Checkthesta]}ﬂitjrnfﬂmmtemJJ{r}=fx{r}. [7+8]
Derive the conditions for distortion less transmission through a system.

State and prove the multiplication theorem of Fourier Transform. [7+8]
State and prove time shifting property of Laplace Transform.

State and prove convolution theorem of z-transform. [7+8]
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Answer any five questions
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1a) 1 fimction, draw its waveform and Summerize its properties.

b} Obtamn the condifion under which two real signals fi(t) and £:(f) are said to be orthogonal
to each prove that Sin nmot and Cos meoet are orthogonal to each other for
all integer val n [6+9]

2 Classify the si different categories and then explain the same. [13]
Ja) State the existence 16T SETIES.

b} Find the Trigonometric ies coefficients and bwld Founer semes for the

following signal.

¢)  Explain about Complex fourier spectrum & [4+7+4]

4a) Obtan the Fourier transform of the following signals
i) 4 Cos 2met i) e™ uff)
b}  State and prove the following properties of Fourier trans
1) Convohtion in time domain 11} Differentiation in time I [8+7]

5.a) Wﬂ&h&]puipldx,dﬁtmmimthemmhﬁmnfﬂmfoﬂmdng%hinﬁm

domain x;(f) = & ult) and x:(f) = ult+4).
b}  Explan about stability and causality of an LTI system.

6[}&5]
6.a) Perform the graphical convolution of the following signals: : )
0+

x () = "ulf); x, (t)=ulf)—u(t-3).

b}  List and explam the properties of convolution and prove amy one. [1 0
T7a) Determine the Laplace transfomm of the following two signals. é,
D) €™ sin (btju() i) x(t) =t ™ u(t)
b}  State and prove the following properties of z-transform v
1) Time shifting 1) Convolution [8+T]

8a) State and explain the sampling theorem for band limited signals with graphs analysis.
b} Define cross comelation fimetion? State and prove the properties of cross comrelation
fimction. [7+8]
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Answer any five questions
All questions carry equal marks
Comp s-time and discrete —hime signals.
Draw and expl#in the umit step signal and unit ramp signal
Explam the tefm comfiplete orthogonal set nsing relevant expressions. [4+5+5]
Discuss about Orthagona Space and obtain the expression for mean signal emror
What 15 signum fimchonfamd gxplain its importance.
Describe the funetionalitial Aplex exponential signals and Sinnsoidal signals.
[T+4+4]
Discuss the Dirchlet’s conditi its sigmificance to obtam Founer seres
representation of any signal.
State and prove the following properties et fransform.
(1) Multiplication in time domain (ii) F ift [8+T]
Derive the expression for Fourier Transf SEIi.ES.
State and prove the properties of Fourier series. [8+7]

When is a system said to be a Causal system?
State Distnibutive properties of convolution.

Explain the filter characteristics of ideal LPF, I-IPFandBPFﬁ magnitude
phase responses. [4+4+?]

List and explain the properties of Autocormrelation fimction.
Determine whether the following systems are Linear or Nonlinear,
Invanant, Causal or Non-cansal, Stable or unstable. ’

D y@ =2 +10) +2%0) (i) 2L+ 10y(0) = x(0)

transform.

Determine the inverse Laplace Transform of the following fimctions.
... 32
® Yes+1 @3B sz 25+ 1)) [8+7]

Stzteandprmreﬂlemneshlﬂmgdlﬁermhmmdmtegmhmpmpemmof: >

Explam the detection of peniodic signals in the presence of noise by comrelation.

With the help of graphical example, explan sampling theorem for Band limited signals
and also give the mathematical analysis. [7+8]
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wipaper consists of Part A, Part B.
S SO UIY,WhiL‘hCﬂ]Ii.BS!S [Eﬂ]iSIDPﬂITJﬂgAﬂSWEIﬂJ] IlI[IES'IlDIIS-

gweT any one question from each umit. Each question camies 10 marks
2 4, b as sub questions.

PART A
(25 Marks)
la) IDhfferentate between signal [2]
b) Justify why Mean criterion 15 preferred over Average emor criterion is
chosen for minimizing the nterval? [3]
c) Wrte down the trigoncmetric Fourier series representation of a periodic
signal 2]
d)  What is the Fourier transform of with amplitude 17 [3]
€)  E=xplam with smitable example what is LTI system. [2]
f)  Explam the LPF charactenstics. [3]
g) State convolution property of Z [2]
b) Find the L.T. of x(t) =e™ cos (2m 100 t) ulf). [3]
1)  Wrte the expression for cross correlation of pow ) signals. [2]
J)  State sampling theorem for Band passes Signals. @ [3]
PARTB /\
§ (50 Marks)
23) Explain orthogonality property between two complex fimctions fi(f) and f a real
vanable t

b} Define the error function while approximating signals and hence derive ﬁ
for condition for crthogonality between two waveforms fi(f) and £:(£).
OR ,

3.a) A function fit) is defined rectangular pulse given bry:
f(h=1 O<t==x
-1 m=t=2n
Approximate above fimction by a finite series of Sinusoidal functions.
b}  Give the relationship between continuous time wnit impulse fimetion £t), step fimetion
uft) and ramp fimetion 1{t). [3+3]



