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Answer 5 out of 8 questions.

Missing data, if any, may be suitably assumed
Table of transforms may be supplied

b A continuous- time signal 1s defined as 6)
1A) |0 re=2
—(t+2) 22 ta-1
S -15t< 0
x(t)=1
| 10 <t<1
-f=2) 1=t<?2
| 0:t>2
Plot the followings: (1) x(t); (i)x(—2t + 1);
1B) (4)
Find discrete-time periodic signal _T[ F?] if its DTES co-efficient 15 given by
X[k] = (mﬁk)+ 2sin(T k
= cos|— J sm(l';I )
1C) Find the response of the system v(n) = x(n) = h(n) (10)
Given: x(m)=a" {u[n—2] —u[n—13]}. and ()= 2{u[n+2]-u[n-12]}
Where |a|<1
2) Check whether the following signals are periodic. If periodic determine the fundamental (4)

period
2A) . .. 2m im

(1) x(f) =cost+sin /2t (i1) x(n) = cos —ntcos—n
2B) (6)
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2C)

3)

3A)

3B)

3C0)

4)

4A)
4B)

4C)

Let x[n] =(-05, 05 ,1,1, 1,1, 0.5)
T

sketch and label the following

(i) x[3—n); (i) a{n—3]; (i) 2 27);

A discrete time LTI svstem is described by the difference equation, (10)
v[n]—vln —1]1-2y[n—2] =xn] with y(—D) =-2. W(-2)=8 and n]= 6uln]
Find the total response of the system.

6
Check whether each system 1s (1) Linear (11) Causal (111) Time-invariant ©
(1) y(t) = x(t + 5) + x*(t)
(1)  y[n]=x[-n+2]

(8)
A cascade of three LTI svstems 1s shown in Fig Q 3B.

x[n] — | hi[n] h2[n] h2[n] y[n]

Given : I[n] = ufn] —u[n—2]
Overall impulse response. h[n]=ly[n]*hy[n]* hy[n]= {1 5 10 11 § 4 1} starting at
n=0.
(i) Find My[n].
(ii) Also find the response of the overall system to the input x{71] = d[n] — A n —1].

Use the table of transform and properties to find the FT of the following signals: (6)

@ x() = —

(1+:7)2
(1)  x(t) = e " ult —2)

Determine the Fourier Series representation of :x(t) = 2 sin(2mt — 3) + sin (6nt)| (4)

Use the table of transform and properties to find the inverse DTFT of the fnllc-ﬁ'ingg- (10)
signals:

@ X(eM)=ssin(40) -2

( (.. ;‘21511
| -j3o m!T
@ XE)= —— | —ay
[14-e® | | [ 2]
\ | V2 )

(6)

Page #2



5)

6)

5A)

5B)

5C)

6A)

6B)

6C)

Find the inverse Z-transform using partial fraction expansion

;3 1 3 1
g+t —=z+—
2

Xiz)=

:'=+—: + —=z 1
2 2 - ROC: |:|-=:E

(6)

1r Xle”® )i prET of signal x[n]=1—1,01.10.2-1. 0, -1},

T
0
Evaluate
[X(e™®)a 0
® .
;oo
x(1)=x]e7%)
(1) o
G Ale”)
Determine the energy or power as applicable for the following signals. (4)

() x[n] = ' (i) x[n] = C)ruln]

Find the continuous convolution in;egral for the signals y(t) = x(t) * h(t) where (10)

x® =u(t+ D —ue - andn® = {;" " Z1Z0)

Using the defining equation find the time domain signal A for given magnitude and (6)

phase spectra of discrete-time signal described as
T
. 1: — <)<y
|Xl€”" 1=< 2 | —I . o
0 otherwise and .-Irg{X' le® |}=—4
Determine Z-transform and ROC of the signals x[n] using properties (8)
I.f' f—1 " I.f 1 -n
(i) n]=! nl TI Wn] | * || } u[—n]
| i

L2 | RS Y, )

(ii) Hqn]=H2) u(—n)

(6)
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ik
Find the time domain signal x{ f) corresponding to the FS coefficients X (k) = (%]"'"EIB_B
Assume fundamental period T=2.

7) An L T1I system 1s described by the differential equation (10)
7A) ¥'(t) +5¥'(t) + 6¥(t) = x(t):  Find the output of the system if
_ -1 1
x(t) = e u(t) ;y(0) = —;¥'(0) = 5
7B) _ . _ (4)
Find the even and odd components of the signal:x(t) = &’*
7C) For each of the following impulse responses, determine whether the corresponding  (6)
system 1s memorvless, casual and stable. Justify the answers.
(i) hit) =u(t+ 1) —u(t—1)
(ii) h[n] = 2™u[—n]
8) Find the inverse Z-transform using power series expansion (6
8A)
2471 1
X(z)=———— ROC:|z| ==
1 2
1-— EZ
technique.
8B) ) ) (2)
A LTI system has relationship
o
vinj= Zx[k] g[n—2k] where x[N] is the input and {#1] is the output and
k=—x
g[n]=u[n]—u{n—4]. Determine V1] when A[1] =5(n-1)
8C) (8)
Find the forced response of the system described by the difference equation using
unilateral £ transform:
y[n] — E}'[n —1] 4+ é}'[n —2] =x[n]: if mputx[n] = 2"u(n)
8D) Find the Fourier Transform of the following signal: (4)

AX)

A

-1
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