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Full Marks — 70 Time ~ Three hours

The figures in the margin indicate full marks
for the questions.

Answer gquestion No. 1 and any four from the rest.

1. Answer the following questions : (10 x 1=10)
(i)  Based on the statements below, pick the carrect option
(A) signal x[nl= (%T uln) is energy signal
(B) signal x[n|=sinwen is both energy and power signal.
(C) signal x[n}l=n u[n] is only imwer signal.
(a) only (C)1s true
(b) only (B)1s true
(¢y only(A)istrue
(d) none of these
cfa]-xln=1] for n=1
(i) Consider the system y[n]= xn] for n=0;, then the system is
0 else

(a) hnear and time-yariant
(b) causal and stable
{¢) both (a)and (b) are true

(d) mnone of the above
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(ii1) Find the Fourier series expansion of ' (x) = sin’(.r)
{a) L sm(x) -gcos((’»x)
4 1
3

LT el TN
(b) 4.tsm(:z:) 4sm(&ir)

ic) —‘}sin (x)l--gvsin (3x)

(d) %oos (x) —goos (3x)

(iv) Given & signal an] which i5 not absolutely summable and square summable, then
which of following is true as related to Fix[n]}?

@) exiats
th) can't zay
tc) duesn't say
{d) exists if x[a] is diffevrentiable
(v) Given for a signal xfn), Z transform exists, which of the following is not possibly

x[n]?
la) * “u[n.] -
) oY ~pa RN UW‘
AN [ \" _ p=e . -vo'
by 2"uln] AR e ‘3,"‘“:‘:1' =N
AL 1u‘-'t g\’
.C) (01 l’ 2, 3, 4} ¢ ",'{at\u’- "
l n
) 3 [ 1

(vi) A LTI system has simple poles at —2 and —4; zero at —3. If the steady-state output
when unit step ‘nput is applied i 1, then find impulse response of the system.

ia) 3(S +3)

T (S+2)(S+4)
by 11(S8+3)

T 4S+2)(S+4)
o 88D

T B(S+2)(3+4)

(d)  Nane of these

(vit) The Nyquist, sampling frequency for the signal x(¢) = 5six{-§-}¢ s

) 0.5 Hz
‘b) 1 Hz
©) 2 Hz

d) 0.25 Hz
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(viii) An analog signal 5 gin 507t is sample at the rate of 75 Hz. The DT =ignal

(ix)

(x)

2. (a)

(b)

(c)

(d)

3. (a)

(h)
(¢)

obtained afier sampling 15

{fa) B sin{%ﬁ} n

(b) bGein2xn

{c) 6Hsinld0an

) ssin('.‘af‘-)n

1f x{n] = 11,25, A(n]={1.X.3) and y[n]={1.4.12.16.15]. The value of Xis

o

(a) 2
b)) -2
© 1
d)y -1
The Fourier transform of a DC signal is
(a) O
il i cHEOURHCETENE LB
@ = -“0'0.",‘ ‘P"‘.J‘.;" ‘J.':F‘rz"
d) 278 o pities 1005
Sketch the signal x(t) = 2u(t) + tu () - (¢ -Dw(t -1) -Bu(l - 2). {5)
Give a performance comparison of multichannel and multidimensional
signal. (2)
Find the period of the signal. x(t)cos(t) + sin[%t]. {3)
Test the linearity of the following system (5)

d’y(t)  2dy(8) o \

+ ~43x(0)=x(t

Determine the Fourier series representation of the half- wave rectifier
output, (9
State thre» advantages of Fourier transform, (3)
State the conditions for existence of Fourier Transtorm. (3)
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(b)

5. (a)

(b)

(c)

G (a)

(b)

()

(b)

{c)

Determine the Fourier transform of the periodic pulse function shown in
figure below:
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i -7 -}“'0'_‘1_ 1 o

‘Compute 4- point DFT of causal three sample sequence given by, (5)

l. D

x[n]={3’ Osus.?.}.

0; none

Determine the impulse response h(f) of the following system. Assume zero
3 .

initial conditions ddf,_,‘“ 4210 L350y = %‘_‘_szu). )
Porform the convolution of x(¢) and ¥,(t) using convolution theorem of
Laplace transform. (5)

() =ult+1),x,@)=r(t-2) where r(t) = fu(t)
Show that X (ja) =X (8) 1 .- (3)

Determine the discrete sequence x{n] given X (z)= 34227+ L . (5)
1+327'+22°*

Find the Z-transform and its ROC of the following discrete time signal  (§)

x(n)=08"u(-n-1)
What is aliasing? Explain in brief how aliasing can be eliminated. (5)

The state-space representation of a continuous time system is given by, (6)

A=[§ ‘11} 3:[;]; c=Qi 3 D=3

Derive the transfer function of the coxitinumxs,ﬁme system.
e . 1Y : :
Find if the signal x[n]= = | wl=n- 1) is energy or power signal. (4)
L&

Explain the zero- order hold sampling circuit m detaul, {5)
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