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QUESTION BANK 
LINEAR TIME INVARIANT DISCRETE TIME SYSTEMS  

PART-A 

1.Distinguish between recursive and non-recursive systems.(N/D’15,M/J’17) 

2.Convolve the following signals, x[n] ={1,3,5} and h[n] ={1,4,-1}  (N/D’15) 

3.Name the basic building blocks used in LTIDT system block diagram. (M/J’15) 

4.Write the nth order difference equation .   (M/J’15) 

5.Give the impulse response of a linear time invariant as h(n)=sin πn, check whether the 

system is stable or not. (N/D’14) 

6.Interms of ROC, state the condition for an LTI discrete time system to be causal and 

stable. (N/D’14) 

7.Find the overall impulse response h(n)= when two systems h1(n)=u(n) and 

h2(n)=δ(n)+2δ(n-1) are series. (M/J’14) 

8.Using z-transform,check whether the following system is stable H(z)= 
z

z−
1

2

  + 
2z

z−3
for  

ROC ½ <|z| <3      (M/J’14) 

 
9.Define convolution sum with its equation. (N/D’13) 

10.Check whether the system with system function H(Z) =
1

1−
1

2
z−1

  + 
1

1−2z−1
with ROC 

|Z|<1/2 is causal or stable. (N/D’13) 

 

11.Is the discrete time system described by the difference equation y(n)=x(-n) causal. 

(M/J’13) 

12.If X(ω) is the DTFT of x(n),what is the DTFT of x(-n) ?  (M/J’13) 

13.Convolve the following two sequences x(n) ={1,1,1,1} and h(n)={3,2} (N/D’12) 

14.A causal LTI system has impulse response h(n) for which the z-transform is  

H(z) =  
1+z−1

(1−0.5z−1)(1+0.25z−1)
is the system stable ? Explain    (N/D’12) 

 

15.List the advantages of the state variable representation of a system.(M/J’12) 

16.Find the system function for the given difference equation y(n) =0.5 y(n-1) +x(n).  

.(M/J’12) 

 

17.Find the convolution of the two sequences of x(n) ={1,1,1,1} and h(n)={2,2} (N/D’11) 

18.What is the overall impulse response h(n) when two system with impulse responses 

h1(n) and h2(n) are connected in parallel and in series  ?   (N/D’11) 

        

19.Obtain the convolution of (a). x(n) * δ(n) (b). δ(n) *[h1(n) +h2(n)].   (M/J’11) 

20.Write the difference equation for non recursive system.  (M/J’11) 

21.Convolve the following sequences  (N/D’16) 

x[n] ={1,2,3} 
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h[n]={1,1,2} 

22.Given the system function H(z) =2+3z-1+4z-3-5z-4. Determine the impulse response h[n]. 

(N/D’16) 

23. What is the necessary and sufficient condition on impulse response for stability of a 

causal LTI system ?(M/J’17) 

24. .Write the condition for stability of a DT-LTI  system with respect to the positon of 

poles.(N/D’17) 

25.Realize the difference equation  y[n] = x[n] – 3x[n-1] in direct form I. (N/D’17) 

26.Draw the block diagram representation of the system given its input output relationship. 

Y[n]=∑ ℎ(𝐾)𝑥(𝑛 − 𝑘).4
𝑘=0    (M/J’18) 

25.convolve the following signals.             (M/J’18)  

 X[n]={1,2,-2} and h[n]={1,2,2}. 

26.The input x[n] and output y[n] of a discrete time LTI system is given as x[n]={1,2,3,4} 

and y[n] = {0,1,2,3,4}. Find the impulse response h[n]. (N/D’18) 

27.Given the system function 𝐻(𝑍) =
𝑍−1

𝑍−2+2𝑍−1+4
  .Find the difference equation 

representation of the system. (N/D’18) 

28.Determine the Z transforms of the following two signals. Note that the Z transform for 

both have the same algebraic expression and differ only in the ROC. 𝑥1[𝑛] =
1

2

𝑛
 𝑢[𝑛]. and  

(M/J’19)  

𝑥2[𝑛] = −
1

2

𝑛

 𝑢[−𝑛 − 1] 

29.Find the initial and final values of the function .  (M/J’19)  

𝑋(𝑍) =
1 + 𝑍−1

1 − 0.25𝑍−2
 

 

 

PART-B 

1. (i) Obtain the cascade realization of  

y[n] - 
1

 4
 y[n-1] -  

1

 8
  y[n-2] = x[n] + 3x[n-1] +2x[n-2]     (M/J’11)     

 

(ii) Obain the relationship between DTFT and Z transform  

2. Determine the system function and impulse response of the LTI system (N/D’11) 

      y[n]  - 0.5  y[n-1] +1/4 [(n-1] =x[n]   

3. Find the impulse response of the difference equation .   (M/J’12) 

y[n] – 2y[n-2] +y[n-1] + 3y[n-3] = x[n] +2x[n-2]. 

4. (i) Draw the direct form –I block diagram representation for the system.   (M/J’12 

   H(Z)  =(1+2Z-1 -20Z-2-20Z-3-5Z-4+6Z-6)  / (1+0.5Z-1-0.25Z-2)     

 

           (ii)Find the input x[n] which produces the output y[n] = {3,8,14,8,3} , when passed   

through the system having  h[n] = {1,2 3} 

5.(i) Find the system function and the impulse response h[n] for a system described by the 

following input-output relationship  y[n] = 1/3 y[n-1]  +3x[n]          (N/D’12) 
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 (ii) A linear  time –invariant system is characterized by the system function. Specify the 

ROC of H(Z) , H(Z) =(3-4z-1) / (1-3.5z-1+1.5z-2)   and determine h[n] for the following 

conditions: 

(1) The system is stable    (2) The system is causal  (3) The system is anti-causal 
6.(i) Derive the necessary and sufficient condition for BIBO stability of an LSI system.    

(N/D’12) 

(ii) Draw the direct form ,cascade form and parallel form block diagrams of the 

following system function   H(Z) = 
1

(1+
1

2
𝑧−1)(1−

1

4
𝑧−1)

 

7.(i) Obtain the impulse response of the system given by the difference equation  

           y [n] - 
5

6
 y[n-1] +

1

6
 y[n-2] = x[n]    (M/J’13) 

(ii)Determine the range of values of the parameter “a” for which the LTI system with 

impulse response h[n] = an u[n] is stable. 

8. Compute the response of the system y[n] = 0.7y[n-1] -0.12y[n-2]+x[n-1] + x[n-2] to the 

input x[n] = nu[n] . Is the system stable?         (M/J’13) 

9.(i) Compute convolution sum of the following sequence x[n] = {
1,     0 ≤ n ≤ 4  
zero, Otherwise

} 

 And h[n] = {α n , 0 ≤ n ≤ 6                               (N/D’13) 

                      0,       otherwise 

 

(ii)Determine the direct form I and direct form II of the system described by the difference 

equation  

y[n] + 
1

 4
 y[n-1] +  

1

 8
  y[n-2] = x[n] + x[n-1]  

 

10. Determine the transfer function and the impulse response for the causal system 

described by the difference equation using Z transform              (N/D’13) 

  

   y[n]  - 
1

4
 y[n-1] - 

3

8
y[n-2] = - x[n] +2x[n-1] 

 

11. Compute y[n] = x[n] * h[n] where x[n] = (0.5) n-2    and h[n] = u[n-2].  (N/D’14) 

12. LTI discrete time system y[n] = 3/2 y[n-1] –  1/2 y[n-2] + x[n] + x[n-1] is  

given an input x[n] =u[n]                                   (N/D’14) 

(i) Find the transfer function of the system 

(ii) Find the impulse response of the system 

13.(i) Determine the impulse response and step response.  (M/J’15) 

                y(n)+y(n-1)-2y(n-2)= x(n-1)+ 2x(n-2) 

14.Find the convolution sum between x(n) ={1,4,3,2} and h(n) ={1,3,2,1}   (M/J’15) 

15.(i)  A causal system has x(n) =δ(n) +1/4 δ(n-1) – 1/8 δ(n-2) and y(n)=δ(n)-3/4δ(n-1). 

Find the impulse response and output if x(n) =(1/2)n u( n)    (M/J’15) 

(ii)  Compare recursive and non recursive systems.   

16. Convolve the following signals:(N/D’15) 

          x[n]=(1/2)n-2 u[n-2]  h[n] =u[n+2]    

17. Consider an LTI system with impulse response h[n] =αnu(n) and input to the system is 

x(n) =βn u(n) with |α| & |β| < 1. Determine response y[n].   (N/D’15) 
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1.whenα =β 

2.whenα≠β     Using DTFT. 

18. Convolve the following signals   (N/D’16) 

x[n]=u[n]-u[n-3]    h[n]=(0.5)n u[n]  

19.Determine whether the given system is stable by finding H(z) and plotting the pole-zero 

diagram. (N/D’16) 

y[n]=2y[n-1]-0.8y[n-2]+x[n]+0.8x[n-1]. 

20. A causal system has input x[n] and output y[n].Find the  

1.System function H(z) 

2.Impulse Response h[n] 

3.Frequency response H(𝑒𝑗𝜔)  

      x[n]=𝜹[n]+1/6 𝜹[n-1] – 1/6 𝜹[n-2] 

      h[n]=𝜹[n]6 – 2/3 𝜹[n-1]   

21. Perform convolution to find the response of the systems h1(n) and h2(n) for the input 

sequences x1(n) and x2(n) respectively.  (M/J’17) 

     1.x1(n) ={1,-1,2,3} h1(n) ={1,-2,3,-1} 

     2.x2(n) ={1,2,3,2} h2(n)={1,2,2}   

22. For  a causal LTI system the input x(n) and output y(n) are related through  a difference 

equation y(n)-
1

6
y(n-1)-

1

6
y(n-2) =x(n). Determine the frequency response H(𝑒𝑗𝜔) and the 

impulse response h(n) of the system. (M/J’17) 

23. Determine the steady state response for the system with impulse response h(n)=[j 0.5]n  

for an input x(n)=cos(πn) u(n). (M/J’17) 

24. Convolve the following sequences (M/J’18) 

          X[n]=𝑎𝑛u[n],a<1.         h[n]=u[n].       (13) 

b).The system function H(z)=
𝑧2

(𝑧−
1

3
)(𝑧−

1

2
)
 ROC:|𝑧|>

1

2
.     (13) 

                  Determine the step response of the system. (M/J’18) 

25. a)(i)Obtain the parallel realization of the system given by  

 y(n)-3y(n-1)+2y(n-2) = x(n)      (6) (N/D’17) 

          (ii) Determine the Direct form II structure for the system given by difference 

equation.(7) 

  y[n] = 0.5 y[n-1]-0.25y[n-2]+x[n] +x[n-1]. 

26.Using the properties of inverse Z transform solve  (5+5+3)  (N/D’17) 

     (i)       

(ii) Check whether the system function is causal or not 

    

(iii) Consider a system with impulse response     check whether the 

system function is causal or not. 

27. Let y[n] = x[n]*h[n] where x[n] =(1/3)n u[n] and h[n] = (1/5)n u[n] . Find y(z) by using 

the convolution property of z-transform and find y[n] by taking the inverse transform of 

y(z) using the partial fraction expansion method. (N/D’18) 

28. A Causal DT LTI system is described by the difference equation 𝑦[𝑛 − 2] −
7

10
𝑦[𝑛 − 1] +

1

10
𝑦[𝑛] = 𝑥[𝑛]   
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Determine the system function H(Z).Also plot the pole-zero plot and determine whether 

the system is stable. (N/D’18). 

29.(i) Find the inverse Z transform of   (8)   (M/J’19) 

𝑋(𝑍) =
1−

1

2
𝑍−1

1+
3

4
𝑍−1+

1

8
𝑍−2

;     |z| >
1

2
 

(ii) Compute discrete-time Fourier transform of x[n] = αn for 0 ≤ n ≤ N-1.(5) 

30.(i) Determine the Z transform and ROC of the given sequence .(5) 

𝑥[𝑛] = −
1

3

𝑛

𝑢[𝑛] −
1

2

𝑛

𝑢(−𝑛 − 1) 

(ii)Obtain the direct form I and direct form II realization of the LTI system  (M/J’19) 

𝑦[𝑛] =
3

32
𝑦[𝑛 − 2] −

3

8
𝑦[𝑛 − 1] +

1

64
𝑦[𝑛 − 3] + 𝑥[𝑛] + 3𝑥[𝑛 − 1] + 2𝑥[𝑛 − 2] 

 

  

 

PART-C 

1.a)State and explain sampling theorem with necessary equations and illustrations. 

(M/J’18) 

b) A discrete time system is both linear and time invariant. The output produced by this 

system for an impulse input is {1,2,3}.(M/J’18) 

Find the output of this for the following inputs and justify your answer: (5+5+5) 

i)𝛿[𝑛 − 2]. 
ii)𝛿[𝑛] − 2𝛿[𝑛 − 1] 
iii){1,2,3}   

2. a)(i) Consider a sequence x[n] whose Fourier transform  X(ω) is depicted for –π ≤ ω ≤ π 

in the figure below. Determine whether or not , in the domain ,x[n] is periodic, real, even, 

and/or of finite energy.  (6)    (N/D’17) 

 

 
(ii)What is the transfer function and the impulse response of low pass RC circuit?  (5) 

(iii) Find the necessary and sufficient condition on the impulse response  h[n] such that for 

any input x[n]      

      Max{|x[n]|} ≥ max {|y[n]|}, where y[n] = x[n] *h[n].          (4) 

b) Analyze on recursive and non-recursive systems with an example.   (15) (N/D’17) 

 

 

3.a) Given the impulse response of a discrete time LTI  system  (N/D’18) (15) 
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        ℎ[𝑛] = [−2(1|3)𝑛 + 3(1|2)𝑛]𝑢[𝑛] 

(i) Find the system function H(Z) of the system. 

(ii) Find the difference equation representation of the system. 

(iii) Find the step response of the system . 

a) The input output relationship of a discrete time system is given by   (N/D’18)    (15) 

𝑦[𝑛] −
1

4
𝑦[𝑛 − 1] = 𝑥[𝑛]           

Find the response y[n] if the Fourier transform of the input x[n] is given as  

𝑋(𝑒𝑗𝜔)=
1

1−0.5𝑒−𝑗𝜔                                        

4.a).(i) A system in which the sampling signal p(t) is an impulse train with alternating sign 

is given in the figure(a). The Fourier transform x(ω)  of the input signal are x(t) and the 

Fourier transform H(ω) as indicated  in the figure.     (11) (M/J’19) 

 

 

 
  

 

 

(1) For ∆< π/2ωM  , sketch the Fourier transform of xp(t) and y(t) 

(2) For ∆< π/2ωM  ,determine a system that will recover x(t) from xp(t) . 

(3) For ∆< π/2ωM  ,determine a system that will recover x(t) from y(t). 

(4) What is the maximum value of ∆ in relation to ωM for which x(t) can be recovered  

from either xp(t) or y(t). 

 

(ii) Using figure (b) determine y(t) and sketch Y(ω) if X(ω) is given by figure (c) 

.Assume ωc <ω0    (4) 
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(b)(i) (1) Suppose that the signal 𝑒𝑗𝜔𝑡 is applied as the excitation to a linear,time-invariant 

system that has an impulse response h(t). By using the convolution integral, show that the 

resulting output is H(ω) 𝑒𝑗𝜔𝑡,      Where H(ω) = 
  

∫ ℎ(𝜏)𝑒𝑗𝜔𝜏  𝑑𝜏

∞

−∞

 

 

(2).Assume that the system is characterized by a first order differential equation  
𝑑𝑦(𝑡)

𝑑𝑡
+α 

y(t) =x(t). 
If x(t) =𝑒𝑗𝜔𝑡 for all t, then y(t)= H(ω) 𝑒𝑗𝜔𝑡,      for all t. By substituting into the differential 

equation, determine H(ω).    (8)   (M/J’19) 

(ii)  Consider the signal y[n]. 
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(1) Find a signal x[n] such that Even  {𝑥[𝑛]} = 𝑦[𝑛] for n ≥ 0 , and  Odd {𝑥[𝑛]} =

𝑦[𝑛]  for n < 0. 

(2) Suppose the Even {𝑤[𝑛]} = 𝑦[𝑛]  for all n .Also assume that w[n] =0 for n < 0. 

Find w[n]. 

 

 


