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PART – A ( 2 Mark Questions With Key) 

S.No Questions M

ar

k  

C

Os 

BTL 

UNIT V-LINEAR TIME INVARIANT - DISCRETE TIME SYSTEMS 

 

1 How unit sample response of discrete time system is defined ?  

 

2 

5 K1 

The unit sample response of the discrete time system is output of the system is 

output of the system to unit sample sequence. i.e., 

T[ 𝛿 ( N) ] = h(n) 

Also   h(n) = z-1 [ H(z)} 

2 If x(n) and y(n) are discrete variable functions, what is its convolution 

sum? 

2 5 

K1 
The convolution sum = ∑ 𝑥(𝑘)∞

𝑘=−∞ y(n-k) 

3 

 
A causal discrete time system is BIBO stable only if its transfer function 

has 

2 5 

K1 
A causal discrete time system is stable if poles of its transfer function lie 

within the unit circle. 

4 How z-transform is related to Fourier transform.  

2 

5 

K1 
Fourier transform is basically z-transform evaluated on the unit circle.  

i.e., 

X(z) |z=e
jw  = X(w)  at |z| =1 

5 Define system function of the discrete time system.  

2 

5 

K1 
The system function of the discrete time system  is 

H(z) = Y(z)/X(z) = z-transform of the output/z-transform of the in input 

Or  H(z) = Z{h(n)} i.e, z-transform of  unit sample response 

6 A system specified by a recursive difference equation is called infinite 2 5 K1 
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impulse response system (True/False). 

 

This statement is true.  An IIR system can be represented by recursive 

difference equation. 

7 If u(n) is the impulse response of the system, what is its step response? 

 

 

2 

5 

K1 
Here h(n) = u(n) and the input is x(n) = u(n) 

Hence output y(n) = h(n) *x(n)   = u(n)* u(n) 

8 Is the output sequence of an LTI system finite or infinite when the input 

x(n) is finite?  Justify your answer. 

2 5 

K1 

If the impulse response of the system is infinite, then output sequence is 

infinite even through input is finite.  For example consider, 

Input, x(n) = 𝛿(n) finite length 

9Impulse response, h(n) = an u(n) Infinite length 

Output sequence, y(n) = h(n) * x(n) 

= an u(n) * 𝛿(n) 

= an u(n) 

9 Consider an LTI system with impulse response h(n) = 𝛿 (n-no0 for an 

input x(n), find Y(𝑒𝑗Ω). 

2 5 

K1 

Here Y(𝑒𝑗Ω)   is the spectrum of output. By convolution theorem we can 

write, 

Y(𝑒𝑗Ω) = H(𝑒𝑗Ω) X (𝑒𝑗Ω) 

H(𝑒𝑗Ω) = DTFT {𝛿(n-no)} = 𝑒𝑗Ωno 

Y(𝑒𝑗Ω)   = 𝑒−𝑗Ωno  X(𝑒𝑗Ω) 

10 Determine the system function of the discrete time system described  by 

the difference equation. 

2 5 

K1 

Y(n)-1/2y(n-1) + 1/4y(n-2) = x(n) – x(n-1) 

Taking z-transform of both sides, 

Y(z) -1/2 z-1Y(z) +1/4z-2Y(z)  = X(z) – z-1 X(z) 

Y(z) / X(z)   =  1-z-1 / 1-1/2z-1 + ¼ z-2 

H(z) = 1-z-1/1-1/2z-1+1/4z-2 
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11 Write the general difference equation relating input and output of a 

system 

2 5 

K1 
Y(n) = -∑ 𝑎𝑘

𝑁
𝑘=1  y(n-k) + ∑ 𝑏𝑀

𝑘=0 k x(n-k) 

 

Here y(n-k) are previous outputs and x(n-k) are present and previous 

inputs. 

12 Determine the transfer function of the system described by y(n) = ay(n-1) 

+ x(n) 

2 5 

K1 Y(z) = a z-1 Y(z) + X(z) 

Y(z) [1-az-1]  = X(z) 

H(z) = Y(z)/X(z)  = 1/1-az-1 

 

13 How the discrete time system is represented. 2 5 

K1 The DT system is represented either Block diagram representation or 

difference equation representation 
14 What arte the classification of the system based on unit sample response? 2 5 

K1 a. FIR (Finite impulse Response) system.   

b. IIR (Infinite Impulse Response) system 

15 What is meant by FIR system? 2 5 

K2 
If the systems have finite duration impulse response then the system is said to 

be FIR system 
PART – B (12 Mark Questions with Key) 

 

S.No Questions Mar

k 

C

O 

BTL 

1 Obtain the direct form 1 and 2 realization for the system described by the 

difference equation y(n)-5\6y(n-1)+1\6y(n-2)=x(n)+2x(n-1) 

12 5 K2 
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2 Obtain the cascade form and parallel form realization of the system described by a 

difference equation y(n)-1\4y(n-1)-1\8y(n-2)=x(n)+3x(n-1)+2x(n-2) 
12 5 K2 
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3 Find the output of y(n)of a LDI discrete time system specified by the equation 12 5 K2 
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Y(n)-3\2y(n-1)+1\2y(n-2)-2x(n)+3\2x(n-1) 
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4 Determine the convolution sum of two sequences x(n)={1,4,3,2} h(n)={1,3,2,1} 

 
12 5 K2 
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5 Find the convolution of the following sequence h(n)=3δ(n-1)+4 δ(n-2)+2 δ(n-3) 

X(n)=2 δ(n+1)- δ(n)+ δ(n-1)+3 δ(n-2) 

12 5 K2 
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 Part C(20 Mark Questions with Key) 

 
 

  

1 Find the impulse response and step response for the following system 

Y(n)-3\4y(n-1)+1\8y(n-2) = x(n) 
20 

 

5 

 

K2 
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2 Determine the impulse response h(n)for the system de-scribed by the second order 

difference equation 

Y(n)=0.6y(n-1)-0.8y(n-2)+x(n) 
20 

 

5 

 

 

 

 

 

K2 
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