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Answer any 5 full questions

Questions Marks CO
RB

T

1 a) State and explain the different properties of Region of Convergence (RoC) of
Z-transform.

b) State the condition for LTI system to be (a) Causal (b) Stable and (c) Causal as
well as Stable in terms of ROC of H(Z)

[5+5] CO4 L1

2 Find the Z-transform and ROC of the following:

a) 𝑥 𝑛[ ] = − 1
2( )𝑛 

 𝑢 − 𝑛[ ] + 2 1
4( )𝑛 

 𝑢 𝑛[ ]

b) 𝑥 𝑛[ ] =−  𝑢 − 𝑛 − 1[ ] +  1
2( )𝑛 

𝑢 𝑛[ ]

[5+5] CO4 L3

3 Find the Z-transform of following signal using properties of the Z-transform:

a) +𝑥 𝑛[ ] = 𝑛 − 1
2( )𝑛 

 𝑢 𝑛[ ] δ 𝑛 − 𝑘[ ],  𝑓𝑜𝑟  𝑘 > 0

b) 𝑥 𝑛[ ] =  𝑢 𝑛 − 2[ ] *  2
3( )𝑛 

 𝑢 𝑛[ ]

[5+5] CO4 L3

4 State and prove the following properties of the Z-transform:

a) Multiplication by exponential sequence in time domain

b) Convolution in time domain

[5+5] CO4 L2

5 Use the method of partial fractions to obtain the time domain signals corresponding to the
following Z-transforms:

a) 𝑋 𝑧[ ] =
( 1

4 )𝑧−1

1− 1
2  𝑧−1( ) 1− 1

4  𝑧−1( ) ,         𝑅𝑂𝐶: 1
4 < 𝑧| | < 1

2

b)𝑋 𝑧[ ] = 𝑧+1

3𝑧2−4𝑧+1
,                        𝑅𝑂𝐶:  𝑧| | > 1

[6+4] CO4 L3
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6 Find the transfer function and impulse response of a causal LTI system if input to

the system is and output is .𝑥 𝑛[ ] = (− 1
3 )

𝑛
 𝑢[𝑛] 𝑦 𝑛[ ] = 3(− 1)𝑛 𝑢 𝑛[ ] + ( 1

3 )
𝑛
 𝑢[𝑛]

[10] CO4 L3

7 Determine the impulse response corresponding to the following transfer functions if
(i) System is stable  and  (ii) System is causal

𝐻 𝑧[ ] = 5𝑧2

𝑧2−𝑧−6
    , 𝑧| | > 0

CCI HoD

[10] CO4 L3
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