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Question 1

Find the Z-transform of%



Solution 1
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Question 2

If Z[f(n)] = f(2),
what is Z[f(n-k)]?



Solution 2
W.k.t Z[f(n)] = 3, f(n) z™

There fore
Z2[f(n-k)]1 =) o f(m— k) z"
put m = n-k, n= m+k

= Y=t f(m)z= M+
=2k Y2 _o f(m)z ™
(since f(n) is causal sequence (ie) if f(n)=0,n<0)
-2*Fa),
where f(z) = Z(f(n))



Question 3

Find Z|n]



Solution 3

Z[n] =Xp—omz"™ =)o Zln

_1_7°
7 (z—1)2 Z[n] = (Z—l)z




Question 4

Form the
difference
equation from
y,=a+b3"




Given y,=a+
yn+1 =a+t
yn+2 =a+t

Solution 4
b3" e (1)

LA T U 1o I ) |L—— (2)
0 3"2 = a+9b (3)" ----- (3)

Eliminating a anc

Yn 1
Yn+1 1
Yn+2 1

b from (1), (2) and (3) we get,

1
3|l =0
9

Yn [9'3] '1[9yn+1 -3 yn+2] +1 [yn+1 - yn+2]:0
= 6yn -9 Yn+1 +3 Yn+2 T Yner = Yne2 = 0

=

6yn_8yn+1+2yn+2:O
$yn+2_4yn+1'l-:-\)’yn:O



Question 5

Find the value
of z[f(n)] when
f(nh)=na".



Solution 5

Z[n a" ] = Z[a".n]

={Z(n)}, 5=
W.k.t Z[n] = (2_21)2

Z[na"] = {(Z_Zl)z}z .




Question 6

Find Z[‘;—T] in

Z transform



Solution 6
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Question /

Find Z[e"'3t] using
Z transform



Solution 7
Z[e-iat] — flc=0 e—ia(nT) Ll

— Z%C:O (e—iaT)n 7 M

[ ] — Z
Since Z[a"] = ), _oa" z " =——
Z—a

Z

Z[e-iat] —



Question 8

State and prove
initial value theorem
in Z transform



Solution 8
If Z[f(n)] = F(z2), then Zh_)rglO F(z)=1(0) = 711i_r>r(1) f(n)

Wkt Z[f(n)] = 220 £ (n) 2
=f(0) + f(1)zt + f(2)z2 + oo,

ie) F(z) = f(0) + (” L@ i

Z2
: B (1) f(2)
lim F(2) = lim o) + E2+ 12 4 ]
= f(0) since lim = =0
Z—00 Z

s lim F(2)= 11m f (n)

Z— 00



Question 9

Find the

/ transform of
(n+1) (n+2)




Solution 9
Z[(n+1)(n+2)] = Z[n? + 3n +2]

=Z[n?] +3Z[n] + 2Z[1]

z(z+1) | -z
(z—1)3 3(z—1)2 +2 -1

Z[(n+1)(n+2)]=



Question 10

Define Z transform of
the sequence {f(n)}



Solution 10
Consider a sequence

{f(n)}: {f(0) , (1), f(2), .....}
which is defined for
all positive integers

Then Z transform of {f(n)}
Is defined as

Z[f(n)] =)o f(n) z™.



Question 11

Form a difference
equation by eliminating
arbitrary constants from

un = 3 2n+1



Solution 11

Given u, =a 2"}

_ n+2
un+1 =a2

= a.2"1.2

=u..2
un+1 = 2 un



Question 12

State convolution
theorem of

/ transform



Solution 12

(i)Z[f(n) * g(n)] = F(2).G(z)
where Z[f(n)] = F(z) and
Z[g(n)] = G(z)
(ii)Z[f(t) * g(t)] = F(z).G(z)
where Z[f(t)] = F(z) and
Z[g(t)] = G(z)



Question 13

Find the Z transform
of (-1)"



Solution 13

Z{(-1)"} = Yo (D" 2"
1,1 1




Question 14

Find the Z transform of n?



Solution 14

Z[n?] = Z(n*n)

d
=-z—-[Z(n)]
Z
(z—1)?

since Z(n) =

-t % [(z—z1)2]

(z-1)%2.1-2z2.(z-1)
'z [ (z-1)* ]

ad=sd

- [(Z;)l?’]

B z(z+1)
(z-1)3




Question 15

State final value theorem
on Z transform



Solution 15

If Z[f(t)] = F(z), then
lim f ()= lim(z — 1) F(2)



Question 16

4\ N
Find the Z-transform of (?1)



Solution

)] -

[Since Z(a") = -
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Z
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Question 17/

State Initial value theorem
in Z transform



Solution 17

If Z[f(n)] = F(z), then
limF(z)=1f(0) = llm f(n)

Z— C0



Question 18

Find the inversg Z-transform
of

(z-1)(z -2)



Solution 18

V4 A B
= +
(z-1)(z-2) z-1 z-2

Consider

=>z=A(z-2)+B(z-1)

Putz=1,-A=1,A=

Putz=2,B=2.

-1



> (1) becomes
V4 -1 2

(z—1)(z-2) - z—1 T z—2

2™ [(z—l)z(z—Z)]

-2 [+ 2 [
= (—1)"+2"



Question 19

Find z[e™ "]



Solution 19

z[e” ™ =z [(e™*)"]

[ since z[a™] = ﬁ]

Z—e @



Question 20

Find the Z transform of sin nz—n



Solution 20

. Z Sinf
w.k.t z[sin nO] =
[ ] 22—21ztc059+1
put€)=32,
. T
Z sin—

2
zz—chosg+1
_ z

z2+1

. NI
z[sin , | =




Z-Transform will be
updated then and



