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m Conventional Solutions]

Solution : 1
x4(f)
64
x2(t) = ﬁ \
-2 -1 2 3t
- . 2 3
Energy of x(f) = [ x*(t)dt = [ 360t +[64dt +[4dit
—eo 2 1 2
=36x1+064x3+4x1=232J
Solution : 2
(i) h(t) = e =1 y(t-1)
(i) Yes
Solution : 3

x()
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4 Electrical Engineering ® Signals and Systems

Solution : 4

=

x(t) = 8(t) —» w(t) = h(1)

tel

j S(t)dlt

T
2

o [

h(t) = %
t

MRDE ERSY

The system is not causal as we can clearly see from equation (i) that for calculation of y(t) at any time t,

we require future values of input x(f).
Another way to see this is that A(t) is not zero for t < 0, which is the basic requirement for any causal

system.
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Electrical Engineering

Solution : 1
(i) Non-linear
(ii) Time variant

Solution : 2

Solution : 3
(i) No
(b) Yes

Solution : 4

So,

Solution : 5

® Signals and Systems
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—1
3 b7

N=—co

(b
n=1

gl
>

~—~
=

N—"
[

i|a”|+
S -

N=—oo

M|
=
1]

37 b b
—n+—|+cos—n
| 7 4 4

x[n] = sin

x[n+nyl = sin

:37n(n + )+ %:l + cos(%(n + no))

[3n 3nm i T m
—N+=ny+—|+cos|=n+-=n,

= sin
L 7 7 4 4 4

MRDE ERSY
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The sine function here has a period of n, = 14, as n, can only be an integer. The cosine function here has
a period of n, = 8, as n, can only be an integer.
Thus, the fundamental period of x[n] is LCM of 14 and 8, which is 56.

Solution : 6

v = Y, ho(k)(n- k)

K=—c0

x(n—-K)

M

y(n) =

=
Il

1
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(i)

Solution : 1
a
geﬁt& % e—jrtl2
1 —jm2 1 jm2
—e —e 2
8 8 i = — sec
(i) T ‘ ‘ T (i T 57
f(Hz)
81 _2r 0 27 8
2 2 2 2
Solution : 2
I . 3m
= 4cos—t-8sin—t
x(1) 2 4
Solution : 3
(a) Half wave symmetry.
(b) x(f) =—-4sin10nt + 6cos30nt + 8cos50nt + 2sin70nt
Solution : 4
. = 3 .
Given that fit) = e/t
w n;w4+(nﬂ7)2
3 6
L)+ 1,(f) = 2- 5Cos3nt = ————cos3nt
4+ (3m) 4+ (3m)
Comparing with A cos 3, we have, A= —— = 6.464x 102
omparing wi cos 3nt, we have, A= 11902 -
EEEE
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Fourier Transform
and Sampling Theorem
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m Conventional Solutions]

Solution : 1
1000
N E, = J
(I) y 31

(i) oy=20rad/sec
Solution : 2

x(t) = —[cost—1]
mt

Solution : 3

(i) Fourier transform of x (1) = Re{X(w)}

(i)~ Fourier transform of x,(f) = jimg{X(w)}
Solution : 4
1 1
—= sec
f, 5000

T.=2x10"sec

The sampling period given in question is greater than the maximum allowable sampling period. Thus, it
cannot be recovered using a low pass filter.

7;:

Solution : 5

= 1 , 072=';

8j—8n -8/ -8n

1+ 1—j
Coz=r-—"d  Cco=— "1
ST o4+ jen)  ° 2v2(4—jem)

Co
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m Conventional Solutions]

Solution : 1
2

s(s+4)

Solution : 2

Solution : 3
m=1,y=2and k= 2.

Solution : 4
(i)
~1/3 /3
Hs) = (572 (5= 1)

(if)
pole zero plot of the system is as shown in the figure ()
thus

1. for system to be causal ROC of H(s) is Re(s) > 1

X
-~ X

il (e —e')u(t)

h(t) = 3 2

1 ,
—L s eaty
s+a

2. For system to be stable ROC must contain (jw) axis
-2< Re(s) < 1

h(t) = —%e’zzu(t)—%e‘u(—t)

3. For system to be neither causal nor stable
Re(s) < -2

h(t) = %e’zzu(—t)——e u(-t)

Solution : 5
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m Conventional Solutions]

Solution : 1
3n 11

yln] = cos(?mﬁn)

Solution : 2
(iy h[n] =9d[n] +28[n—1]+0d[n-2]
(i) Yes
Solution : 3
(a) 6
(b) 2
(c) 4m

Solution : 4

(i XQ = 2 x[nje’e"

N=—oo
(ii) Using central ordinate theorem;

TX(Q)dQ = 2nx[0]=0

-7

oo

(i) sm = Y slnle™ = 3 o)1)

N=—cc N=—co

2-1-3-3+2-1+1=-3

(iv) Using parseval’s theorem

Jx@f oo = 2x 3 <[
=2n[4+1+9+9+4+1+1]
=58n
Solution : 5
yin = SOOI2) gy SOORIR) s — gl - ]
nm nm
sin(ne/2)  sin[(n-"Nr /2]
hln] = nm (n-n
EEEE
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ROC =|7|> 1
2

Solution : 1

27°

S Ao, 1 g-ima)
2 2

X(2) =

Solution : 2

Solution : 3

hln] = %[S[n — 11+ 3[n]+8[n+1]]

Solution : 4

‘ 1 n+2 1 n+1
(i) h(n) = 81(5) u(n+ 2)—81(5) uin+1)

(ii) Because system is LTI Y |h(n)] < e

n=—oo
Hence system is stable
Forn<-2 = h(n)=0
Hence system is right sided and non-causal.

Solution : 5

Hz) = - -

So poles are at z=1/2and z= 8.

(i) When the system is stable
ROC must include unit circle

ROCwillbe%<|Z|<3 /\

1/2 3

Hz) = o[ 1, V3 1<«

(2‘1—2) 11 2

3

1 2
o (1_12-‘)+(1 3z7) R

2
hinl = (%) U] - 2.37u[-n-1]
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(ii) When the system is causal
ROC must be outside the outermost pole and include « in ROC

So ROC will be lZ > 3
1 2
R (S M B
2
Hlnl = (%) u[n]+2.3"u[n]
EEEE
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XKl = (= 1) X, [K]

Solution : 1

Solution : 2
(i) yln]=1{-3,-6, 3, 6}
(i) X[k]=1-ed™ 0<k<3and H[k] =1+ 2W4K+ 4W§K + 8W43K

Solution : 3
yin) =x[n- 2]
So, y[n]=1{2,0,2,1, 1}
Solution : 4
11 1 1][p p+g+r+s
1 - -1 +j||q p-jg-r+js
X[k = 1 -1 1 ||r |~ p—-qg+r-s
|1+ -1 —j|[s p+jg—r—js
2
BZ
82
Solution : 5
N-1 2n, 3 2n
By definition xn] = lz Xk v = 2 S xke ¢
N o 450
2n
1 /7><2 1 n
= — 4 = —[1+ (-1
2 1+0+e +O] 4[ -10"1
Solution : 6
9 ,jzlk.n
By defintion XK =Y xnle 1°
n=0
9
(i) X[0]= YA =2+1+1+0+3+2+0+3+4+6=22
n=0
(i) X[5]
Here N =10,
N 10
So 5] = X|—|=X|—
1 - x| 51| 7
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9 2T

N 9
x5) = Y afnle N2 = Y xdn)(-1)
n=0

n=0
X5]=2-1+1-0+3-2+0-3+4-6=-2

9
(iii) D X[]
k=0

N-1 e
=~ xke ' "
A/k:O
Here N=10
_ 1
So x[0] = EZ‘OXM
9
Y X[kl = 10x[0] =10x 2 =20
k=0
(iv) | XIK][?

According to Parseval’s theorem

N -1 5 1 N -1 5
Yl = 3 |k
n=0

k=0
N=1 ) N-1 ,
- Y Xf = NS [
k=0 n=0
= 10[22+ 12+ 124+ 02+ 32+ 224+ 02+ 32+ 42 + 6°] = 800 Watt
Solution : 7
[ 2m
Jjk| = |n
x(n)= Y ae (N)
k=<N>
2T 4w
= x(n) = - +le/8n+le/8n
2 2 2
EEER
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Digital Filters
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m Conventional Solutions]

Solution : 1
(@ b=-1,b=0.1
(b) o, =2.92rad/sec

Solution : 2
21+ z Y+ 2z 142727+ 272
H(z) = — 2 = — 2
63+62z7 +15z 31.5+31z7' +7.5z
Solution : 3
1
H(z) = 0.675z 0.675z

T 12138477 1404522 72 -13472+0.45
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