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8. State the relation between step, ramp and delta functions (CT).  
The relationship between unit step and unit delta function is  

δ(t)= du(t) /dt 

The relationship between unit step and unit ramp function is  

   u(t) = dr(t)/dt  

 

9. State the classification of CT signals.  
The CT signals are classified as follows  

(i) Periodic and non periodic signals  

(ii) Even and odd signals  

(iii) Energy and power signals  

(iv) Deterministic and random signals. 

(v) Causal and non-causal signals  

 

10. Define deterministic and random signals.  
A deterministic signal is one which can be completely represented by Mathematical 

equation at any time. In a deterministic signal there is no uncertainty with respect to its value at 

any time.  

Eg: x(t)= cosωt   x(n)=2πfn  

A random signal is one which cannot be represented by any mathematical equation.  

Eg: Noise generated in electronic components, transmission channels, cables etc.  

 

11. Define power and energy signals.  
The signal x(t) is said to be power signal, if and only if the normalized average 

power p is finite and energy is infinite.  

A signal x(t) is said to be energy signal if and only if the total normalized  

energy is finite and power is zero.  

 

12. Compare power and energy signals. 

S.No POWER SIGNAL ENERGY SIGNAL 

1. 
The normalized average  

power is finite and non- zero  
 

Total normalized energy is 

finite and Non- zero.  
 

2. 
Practical periodic signals  

are power signals  
 

Non-periodic signals need not 

be energy signals  
 

 

13. Define odd and even signal.  
A DT signal x(n) is said to be an even signal if x(-n)=x(n) and an odd signal  if 

x(-n)=-x(n).  

 

A CT signal is x(t) is said to be an even signal if x(t)=x(-t) and an odd signal  if 

x(-t)=-x(t).  

 

14. Define periodic and aperiodic signals.  
A signal is said to be periodic signal if it repeats at equal intervals.  

Aperiodic signals do not repeat at regular intervals.  
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A CT signal which satisfies the equation x (t) =x (t+To) is said to be periodic and 

a DT signal which satisfies the equation x(n)=x(n+N)is said to be periodic.  

 

15. State the classification or characteristics of CT and DT systems.  
The DT and CT systems are according to their characteristics as follows  

(i). Linear and Non-Linear systems  

(ii). Time invariant and Time varying systems.  

(iii). Causal and Non causal systems.  

(iv). Stable and unstable systems.  

(v). Static and dynamic systems.  

(vi). Inverse systems.  

 

16. Define linear and non-linear systems.  
A system is said to be linear if superposition theorem applies to that system. If it 

does not satisfy the superposition theorem, then it is said to be a nonlinear system.  

 

17. Define Causal and non-Causal systems.  
A system is said to be a causal if its output at anytime depends upon present and past 

inputs only.  

A system is said to be non-causal system if its output depends upon future inputs also.  

 

18. Define time invariant and time variant systems.  
A system is time invariant if the time shift in the input signal results in 

corresponding time shift in the output.  

A system which does not satisfy the above condition is time variant system.  

 

19. Define stable and unstable systems.  
When the system produces bounded output for bounded input, then the system is 

called bounded input, bounded output stable.  

A system which does not satisfy the above condition is called a unstable system. 

 

20. Define Static and Dynamic system.  
A system is said to be static or memory less if its output depends upon the present 

input only.  

The system is said to be dynamic with memory if its output depends upon  the 

present and past input values. 

 

21. Define unit impulse and unit step signals. (Apr/May, 2010) 

    Unit step function is defined as  

U(t)= 1    for t >= 0  

0    otherwise  

     

    Unit impulse function is defined as  

        1




dtt  

      δ(t)  = 0 for t ≠0  
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22. When is a system said to be memory less? Give an example.  (Apr/May, 2010) 

A system is said to be static or memory less if its output depends upon the  

present input only.   Eg:  y(n) = 5x(n). 

 

23. Prove that δ (n) = u (n)-u (n-1).         (Nov/Dec, 2010) 

δ(n) = 1 for n =0   U(n) = 1    for n >= 0  

    0 for n ≠0         0    otherwise 

 

u(n-1) =  1  for n >=1 

       0  for n<1 

     

Therefore u(n)-u(n-1) will be equal to 1 at n=0 which is nothing but  δ(n) 

 

24. Check for periodicity of COS (0.01π n).       (Nov/Dec, 2010) 

   N = n
0

2




 = n





01.0

2
= 200 if n=1. 

The given signal is periodic. 

 

25. Define step and impulse function in discrete signals.    (Apr/May, 2011) 

 Unit step function is defined as  

U(n) = A    for n >= 0  

0    otherwise  

     

          Unit impulse function is defined as  

        δ(n)= 1 for n =0 

       δ(n)= 0 for n ≠0  

 

26. Determine the power and RMS value of the signal x(t) = e
jat

 cos w0t.  

(Nov/Dec, 2011) 

 
2

0cos
2

1
lim 




T

T

jat

T

te
T

p    

 P = ½ watts ; RMS =
2

1
  

27. Determine whether the system is stable or not y(n) = log (1+│x(n)│).  

(Nov/Dec, 2011) 

The given system is stable 

 

28. Verify the system described by the equation is linear and time invariant 

        2txtv              (Apr/May, 2012) 

 The given system is Linear Time Variant system 

 

29. Find the fundamental period of the given signal x(n) = sin( 1
7

6



n )  

(Apr/May, 2012) 
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  N = n
X





6

27
=7 for n=3.  Periodic signal 

 

30. State the properties of LTI system?       (Nov/Dec, 2011) 

The properties of LTI system are Causality, Stability, invertability, step response and 

convolution. 

 

 

31. Determine whether the given signal is Energy Signal or power Signal. And 

calculate its energy or power. X(t)= e
-2t

 u(t)          Nov 12 

 

 

 

32. Check whether the following system is static or dynamic and also causal or 

non-causal system.  Y(n)= x(2n)             Nov 12 

 

Output of the system depends on future input so non causal. 

 

33. Check whether the discrete time signal sin3n is periodic?      May 13 

The fundamental frequency w is not a multiple of π. So function as aperiodic 

 

 

34. Define Random Signal.              May 13 

 

A random signal is one which cannot be represented by any mathematical equation.  

Eg: Noise generated in electronic components, transmission channels, cables etc. 

 

35. Give the mathematical and graphical representation of continuous time and 

discrete time impulse function.             Nov 13 

 

    Unit impulse function is defined as  

        1




dtt  

      δ(t)  = 0 for t ≠0  

 

δ(n) =  1 for n =0     

      0 for n ≠0 

 

 

36. What are the condition for a system to be LTI System ?      Nov 13 

 

System should be Linear & Time Invarient. 

 

37. Sketch the following signals. X(t)=2t for all t  X(n)= 2n-3 for all n  May 14 

Substitute the values for n & t and obtain the graph. 
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38. Given x(n) = {1,-4,3,1,5,2}. Represent x(n) in terms of weighted shifted impulse 

function.                 May 14 

X(n)= δ(n)-4δ(n-1)+3δ(n-2)+δ(n-3)+5δ(n-4)+2δ(n-5) 

39. Define discrete time unit step and unit impulse functions .    Nov 14 

δ(n) =  1 for n =0     

      0 for n ≠0 

 

       U(n) = 1    for n >= 0  

  0    otherwise 

40. Define energy and power signals.          Nov 14 

 

The signal x(t) is said to be power signal, if and only if the normalized average 

power p is finite and energy is infinite. Eg. Cos(5t) 

A signal x(t) is said to be energy signal if and only if the total normalized  

energy is finite and power is zero. Eg. (.5)
n 

 

41. Define signal. May 15 

A signal is a function of one or more independent variables which contain some 

information. Eg: Radio signal, TV signal, Telephone signal etc. 

 

42. What is meant by stability of a system? May 15 

For a bounded input then should be a bounded output then system is stable. 

 

43. Define a power signal. May 15N , Nov 15 

The signal x(t) is said to be power signal, if and only if the normalized average 

power p is finite and energy is infinite.  

44. How the impulse response of a discrete time system is useful in determining its 

stability and causality? May 15N 

Causal system implies that the impulse response is zero for t<0 

System is said to be stable if the impulse response of the system  is absolutely 

integrable. 

 

45. Given  plot the signal x[n-1]. Nov 15 

plot x(n) 

Right shift it by one unit to get x[n-1]. 

 

46. Find the value of the integral  Nov 15 N 

 

i. The above integral exists only when t = -2 

ii. so the value of integral is  
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47.Give the relation between continuous time unit impulse function  (t), step 

function u(t) and ramp function r(t).         Nov 15 N 

 

Impulse function  (t) Integrate step function u(t)  Integrate  ramp function r(t). 

Impulse function  (t) Differentiate  step function u(t) Differentiate ramp 

function r(t). 

 

48. Check whether the discrete time signal sin3n is periodic.    Jun 16 

The fundamental frequency w is not a multiple of π. So function as aperiodic. 

 

49. Define a Random Signal.           Jun 16 

A random signal is one which cannot be represented by any mathematical equation.  

Eg: Noise generated in electronic components, transmission channels, cables etc 

 

50.Sketch the following signals Rect ((t+1)/4) ; 5ramp(0.1t)    Jun 16N  

 

51.Given g(n) = 2e
-2n-3

. Write out and simplify the functions      Jun 16N         

(1) g(2-n) 

(2) g((n/10)+4) 

52.Give the mathematical and graphical representation of a continuous time and 

discrete time impulse functions.           Dec 16N  

    Unit impulse function is defined as  

        1




dtt  

      δ(t)  = 0 for t ≠0  

 

δ(n) =  1 for n =0     

      0 for n ≠0 

 

53.State the difference between causal and non-causal systems.   Dec 16N 

 

Ccausal Non-causal 

A system is said to be a causal if its output 

at anytime depends upon present and past 

inputs only.  

A system is said to be non-causal system if 

its output depends upon future inputs also. 

Eg: y(n) = x(n-1)  Eg: y(n) = x(n+1) 
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PART-B 

 

1. Distinguish between the following:        (Apr/May, 2010) 

    (i). Continuous time signal and Discrete time signal 

   (ii). Unit step and unit ramp function. 

   (iii). Periodic and Aperiodic signals 

   (iv). Deterministic and random signals. 

2.  
(i). Find whether the signal x(t) = 2 cos(10t+1)-sin(4t-1) is periodic or not.  

(Apr/May, 2010) 
    (ii). Explain the properties of unit impulse function.   (Apr/May, 2010) 

3. Check for linearity, time invariance, causality and stability.  (Nov/Dec, 2010) 

    y(n)= x(n
2
). 

4. For the system represented by the following functions. Determine whether every 

system is stable, Causal, linear & Shift invariant.      (Apr/May 03)  

(i) T[x (n)] = e
x (n)

 

(ii) T[x (n)] =ax (n) +6 

5. Determine whether the following CT signals is periodic. If periodic find its 

fundamental period. 

 1) x(t) = 3 cos (4t+π/3) 

 2) x(t) = Ev{cos(4 πt)u(t) 

 3) x(n) = cos {(n/8)- π} 

 4) x(n) = cos(n π/2)cos(n π/4) 

6. Determine whether the following systems are static or Dynamic, Linear or Nonlinear, 

Shift variant or Invarient, Causal or Non-causal, Stable or unstable.    (i) y (t) 

= x(t+10) + x
2
(t) 

(ii) dy(t)/dt + 10 y(t) = x(t)               (Nov/Dec 2003)

  

7. Determine the energy of the signal 

   X(n) =  (½)
n 

   n ≥ 0 

       (3)
n
    n < 0 

8. Plot the following sequences 

 1)  x(n) = 2δ(n+1) - δ(n-4) 

 2)  x(n) = {0,2,-1,0,2,1,1,0,-1}.Find x(n-3) and x(1-n). (Nov/Dec, 2010) 

9. Find which of the following signal are energy or power signals.  

a) x(t)=e
-3t u(t)

 

b) x(t) = e
j(2t+π/4)      

c) x(n)= cos(π/4 n)    (Nov/Dec 2005) 

10. Discuss the classification of DT and CT signals with examples.(Apr/May 2006) 

11. Discuss the classification of DT and CT systems with examples. 

12. Find whether the following signals are periodic or not 

a. x(t)=2cos(10t+1)-sin(4t-1) 

b. x(t)=3cos4t+2sinπt 

c. x(t) = cos (4t) + 2sin(8πt) 

d. x(n)=5cos(6πn) 

13. State and prove parsevals power theorem.   (Apr/May 07) 
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14. The signals x(t) & y(t) are shown in figure. Sketch the following. 

  1) x(t-3)   ` 2) 2x(t)   3) -3x(t) 

  4) x(t-2) + 3x(t)   5) dx(t)/dt 

 
15. Briefly explain about the elementary CT & DT signals. (Nov/Dec 07) 

16. Check whether the following system are stable and causal 

i. h(t)=e
-2t

 u(t-1) 

ii.h(t)=e
-4t

u(t+10) 

17. Find the energy and power of the signal. 

i. X(t) = r(t)- r(t-2). 

ii. x(n) = (1/3)
n
 u(n). 

 

18. Find the Power & R.M.S. value of the signals 

a. x(t)=A cos (Ω0t+θ) 

b. x(t)=Ae
j Ω0t

 

19. Find the fundamental period of the signal   (Apr/May 2006) 

 X(n) = cos (nπ/2)-sin(nπ/8)+3cos(nπ/4 + π/3) 

20. What is the periodicity of the signal     (Apr/May 07) 

x(t)=sin100πt+cos150πt 

21. Determine energy of the discrete time signal 

 x(n) =     (1/2)
n
, n≥0 

3
n
       n<0   

22. Determine if the following signal is periodic; if periodic, give the period. 

   x(t) = 3cos (5t+π/6)    

23. i). Describe the basic properties of systems with examples. (Apr/May, 2011) 

     ii). Sketch the following signals: 

a). x(t) = r(t) 

b). x(t) = r(-t+2) 

c). x(t) = -2r(t)  

24.(i)  Check whether the signal x(n) = Re{e
jnπ/2

}+Im {e
jnπ/8

}is periodic or not.If it is 

periodic, the determine the fundamental period.   

    (ii)  A trapezoidal pulse x(t) is defined by     (Nov/Dec, 2011) 

       5-t    ;  4≤t≤5 

   X(t)    =     1      ; -4≤t≤4 

            t+5    ; -5≤t≤-4  .Determine the total energy of x(t).     

25. Find the even and odd parts of a discrete time unit step signal. (Nov/Dec, 2011) 

26.Derive the relationship between unit step and delta function.  (Nov/Dec, 2010)  

27.Determine whether the systems described the following input output relations linear, 
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dynamic, causal and time variant         (Apr/May 12) 

 (i)  y1(t) = x(t-3)+(3-t). 

 (ii) y2(t) = dx(t)/dt 

 (iii) y1[n] = nx[n] + bx
2
[n] 

 (iv) Even{x[n-1]}     

 

28. Find out whether the following systems are  (Nov/Dec, 2011) 

 

(i) Linear or non-linear   (iii) Fixed or time-variant 

(ii) Causal or non-causal   (iv) Dynamic or instantaneous. (16) 

 

(1)    
 1

1




nx
nxny  

(2) 
     

   txty
dt

tdy

dt

tyd

dt

tyd
 2

2

2

3

3

254  

29. Explain all classification of DT signals with examples for each category (Nov/Dec, 

2011) 

 

30. (a) 

 (i) Check the following for linearity, time invariance causality and stability :   

 y(n) = x(n) +nx(n+1)          (Apr/May,2011) 

   

 (ii) Check whether the following are periodic: 

  1. x(n) = sin( 1
7

6



n ) 

  2. x(n) = 












2

1

5

3
nj

e  

 

31.Determine whether  x(t)= rect(t/10)cosω0t is energy signal or power signal  

(Nov/Dec, 2010) 

 

32. How are the signals classified? Explain.         Nov12  

33. Determine whether the following signal is periodic. If periodic determine the 

fundamental period. x(t)= 3 cost+ 4 cos (t/3)        Nov12  

34. Give the equation and draw the waveform of discrete time real and complex 

exponential signals.              Nov12 

35. Determine whether the following system is linear, time invariant, stable and invertible. 

                  Nov12 

y(n)= x2(n) 

y(n)= x(-n) 

36. Define LTI system. List the properties of LTI system and explain.   Nov12 

37. Define an energy and power signal.          May13 
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38. Determine whether the following signals are energy or power and calculate their 

energy and power .              May13 

)(
2

1
)( nunx

n









  










To

t
rect = x(t)   

x(t) = cos
2
 (wt) 

39. Define unit step, ramp, pulse, Impulse and exponential signals. Obtain the 

relationship between the unit step function and unit ramp function.   May13 

40. Find the fundamental period T of the signal x(n)=cos(nπ/2) -sin(nπ/8)+3 

cos(nπ/4+π/3).               May13 

41. Determine whether the signal x(t) = sin 20πt+ sin 5πt is periodic and if it is periodic 

find the fundamental period.            Nov13 

42. Define energy and power signals. Find whether the signal )(
2

1
nu

n









is energy or 

power signal and calculate their energy or power.       Nov13 

43. Discuss various forms of real and complex exponential signals with graphical 

representation.               Nov13 

 

44. Determine whether the DTS y(n) =x(n)cos(wn) is memory less , static, causal, linear, 

time Invariant.                Nov13 

45. Given                     May14 

otherwise

tttx

0

42)2(
6

1
)(




  

Sketch x(t), x(t+1), x(2t), x(t/2) 

46. Determine whether the following Discrete time sequence is periodic or not. May14 

















 nnnx

3
cos

47

3
sin)(


 

47. Check the following systems are linear , stable  y(t) = e
x(t) 

 &  y(n)=x(n-1) May 14 

 

48. Find the even and odd components of the signals x(n)= {1,0,-1,2,3}   Nov14 

49. Find the fundamental period of the signal x(t) = e
j7πn /3      

Nov14 

50. Check the system y(n) log |x(n)| is linear , time variant , causal and static.  Nov14 

51. Find the summation Error! Reference source not found.|      

   Nov14 
52. Give a broad classification of system and their details in brief.        May15 

53. Define the following signals mathematically and represent graphically.      May15 

(i) Impulse signal 

(ii) Ramp signal 

(iii)Step signal 

(iv)Sinusoidal signal 

(v) Exponential signal with various time period 
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54. Give an account for classification of signals in detail.    May15N 

55. Sketch the following signals         May 15N 

(1)  

 (2)  

56.  Check if  is periodic. May 15N 

57. For the system   , check for linearity, causality, time        

invariance and stability. May 15N 

58. Given y[n]=nx[n]. Determine whether the system is memoryless, causal, linear and 

time invariant. Nov 15 

59. Describe the classification of systems. Nov 15 

60. Compute the linear convolution of    and 

  Nov 15 

61.  Distinguish between random and deterministic signals. Nov 15 

62. Given x[n]={1,4,3,-1,2}. Plot the following signals. Nov 15N 

 

(i) x[-n-1]   (iii)  

(ii) x[-2n+1] (iv) x  

63. Given the input=output relationship of a continuous time system  y(t)=tx(-t). 

Determine whether the system is causal, stable, linear and time invariant. Nov 15N 

64. Determine whether the systems describes by the following input-output equations are 

linear, dynamic, casual and time variant. Jun 16 

1) y1(t) = x(t-3)+x(3-t) 

2) y2(t) = dx(t)/dt 

3) y1[n] = nx[n]+bx
2
[n] 

4) Even{x[n-1]} 

65. A Discrete time signal is given by y(n) = y
2
(n-1) = x(n). A bounded input of x(n) = 

2𝞭(n) is applied to the system. Assume that the system is initially relaxed. Check 

whether the system is stable or not. Jun 16 

66. Find whether the following signals are periodic or aperiodic. If periodic find the 

fundamental period and fundamental frequency. Jun 16N 

X1(n) = sin2πt+cosπt 

X2(n) = sin nπ/3 . cos nπ/5 

67. Find whether the following signals are power or energy signal. Determine power and 

energy of the signals. Jun 16N 

g(t) = 5cos(17πt+π/4)+2sin(19πt+π/3)  

g(n) = (0.5)
n 

u(n) 

68. Find whether the following signals are time variant or fixed. Also find whether the 

system are linear or non-linear. Jun 16N 
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      y(n) = an
2
x(n)+bn(n-2)   

69. Determine whether the system is linear, time invariant, causal and memoryless Dec 

16N 

   y(t) =   

70. Sketch the following signals Dec 16N 

1) u(-t+2) 

2) r(-t+3) 

3) 2 𝞭 [n+2]+ 𝞭 [n]-2 𝞭 [n-1]+3 𝞭 [n-3] 

4) u[n+2]u[-n+3] 
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UNIT II - ANALYSIS OF CONTINUOUS TIME SIGNALS 

 

Fourier series analysis-spectrum of Continuous Time (CT) signals- Fourier and Laplace 

Transforms in CT Signal Analysis - Properties. 

 

 

PART-A 

1. Define CT signal 

Continuous time signals are defined for all values of time. It is also called 

as an analog signal and is represented by x(t). 

Eg: AC waveform, ECG etc. 

 

2. Compare double sided and single sided spectrums. 

The method of representing spectrums of positive as well as negative frequencies 

are called double sided spectrums. 

The method of representing spectrums only in the positive frequencies is known 

as single sided spectrums. 

 

3. Define Quadrature Fourier Series. (Oct/Nov,2002) 

Consider x(t) be a periodic signal. The fourier series can be written for 

this signal as follows 

x(t)= a0 + 


1n

 [an cosω0nt + bnsinω0nt] 

This is known as Quadrature Fourier Series. 

 

4.Define polar Fourier Series. 

x(t)= 





1n

n0n0
)tncos(AA  

 

The above form of representing a signal is known as Polar Fourier series. 

 

5.Define exponential fourier series. 

x(t)= 






n

tjn

n

0eC  

 

The method of representing a signal by the above form is known as exponential 

fourier series. 

 

6. State Dirichlets conditions. (April/May-04, May/June-06) 

(i).The function x(t) should be single valued within the interval T0 

(ii). The function x(t) should have at most a finite number of discontinuities in the 

interval T0 

(iii). The function x(t) should have finite number of maxima and minima in the interval 

T0 
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(iv). The function should be absolutely integrable. 

 

 

7. State Parsevals power theorem.  
Parsevals power theorem states that the total average power of a periodic  signal x(t) is 

equal to the sum of the average powers of its phasor components.  

 

8. Define Fourier Transform.  
Let x(t) be the signal which is the function of time t. The Fourier transform of x(t) is 

given by  

 

X(jω) = ∫x(t)e
-jωt

.dt  

 

9. State the conditions for the existence of fourier series.  
(i). The function x(t) should be single valued in any finite time interval T  

(ii). The function x(t) should have atmost finite number of discontinuities  in any finite 

time interval T.  

(iii). The function x(t) should have finite number of maxima and minima  in any time 

interval T.  

(iv) The function x(t) should be absolutely integrable.  

 

10. Find the Fourier transform of function x(t)=δ(t)  

Ans: 1  

 

11. State Rayleigh’s energy theorem.  
Rayleigh‟s energy theorem states that the energy of the signal may be written in 

frequency domain as superposition of energies due to individual spectral frequencies of 

the signal.  

 

12. Define laplace transform. (Oct/Nov, 2002) 
Laplace transform is the another mathematical tool used for analysis of Continuous time 

signals and systems.It is defined as  

 

X(s) = 




 dte)t(x st
 

 

13. Obtain the laplace transform of ramp function.  
Ans: 1/s

2 
 

 

14. What are the methods for evaluating inverse Laplace transform?  
The methods for evaluating inverse laplace transform are  

(i). By Partial fraction expansion method.  

(ii). By convolution integral.  

 

15. State initial value theorem. (Apr/May, 2011) 

If x(t)→X(s), then initial value of x(t) is given as,  
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X(0) =  Lt    SX(s) 

               s→∞ 

provided that the first derivative of x(t) should be laplace transformable 

 

16. State final value theorem. (Apr/May, 2011) 

If x(t) and X(s) are laplace transform pairs, then the final value of x(t) is  given 

as ,  

Lim x (t) = Lim [sX(s)] 

t→∞     s→0 

17. State the convolution property of fourier transform.  
If x1(t) and x1(f) is fourier transform pairs and x2(t) and x2(f) are fourier transform pairs, 

then  

F[x(t)*h(t)] = X(jω).H(jω) 

 

18. What is the relationship between Fourier transform and Laplace transform?  

(Nov/Dec, 2010) 

X(jΩ) = X(s) when s=jΩ  

This states that laplace transform is same as fourier transform when s=jΩ.  

 

19.Find the fourier transform of sgn function.  
Ans: 2/jΩ 

 

20. Find out the laplace transform of f(t)=e
at 

 
Ans: 1/(s-a)  

 

21. What is ROC? 

The region of convergence of X(s) is the set of all values of σ for which the 

laplace transform converges 

 

22. State any two properties of CT Fourier Transform. (Apr/May, 2010) 

 Linearity property 

 Time shifting property 

23. Find the Laplace transform of the signal x(t) = e
-at

 u(t). (Apr/May, 2010) 

 X(s) = 1/s+a 

 

24. Obtain the Fourier series coefficients for x(n) = sinωon. (Apr/May, 2011) 

 C1=1/2j ; C-1 = -1/2j 

 

25.Find the laplace transform of x(t) = e
-5t

 u(t-1) and also specify its region of   

convergence. (Nov/Dec, 2011) 

X(s) = e
s+5

/s+5  ; ROC =Re{s} > -5 

 

26.Determine the fourier series coefficient s for the signal cos Πt  (Apr/May, 2012) 

 Ω0 =Π  ,T = 2Π/Π = 2 

 C1=  C-1 = ½ 
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27.Determine the Laplace transform of the signal δ(t-5) and u(t-5) (Apr/May, 2012) 

 

       L[u(t-5)] = e
-5t

/s 

  L[δ (t-5)] = e
-5t

 

28. Give Synthesis and Analysis Equation of Continuous time Fourier Transform.  

            Nov12 

29. Define ROC of the Laplace Transform.         Nov12  

The range of σ for which the Laplace transform converges . 

30. State scaling property of Fourier Transform.       May13 

 

31. What is the Fourier transform of a DC signal of amplitude 1?   May13 

F
-1

 (δ[Ω]) = 1/2 π 

F[1]= 2π δ[Ω] 

32. State Drichlet's conditions.          Nov 13, NOV14 

The conditions are: 

f(x) must be absolutely integrable over a period. 

f(x) must have a finite number of extrema in any given bounded interval, i.e. there 

 must be a finite number of maxima and minima in the interval. 

f(x) must have a finite number of discontinuities in any given bounded interval, 

 however the discontinuity cannot be infinite.   

33. Write the equations for trigonometric & exponential Fourier series . Nov 13 

 

34. State the condition for convergence of Fourier series.     May 14 

The conditions are: 
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f(x) must be absolutely integrable over a period. 

    f(x) must have a finite number of extrema in any given bounded interval, i.e. there 

 must be a finite number of maxima and minima in the interval. 

f(x) must have a finite number of discontinuities in any given bounded interval, 

 however the discontinuity cannot be infinite. 

35. State any two properties of ROC of laplace transform X(S) of a signal x(t).  

May 14 

ROC has a strip parallel to jΩ axis 

ROC should not contain any poles. 

36. Find the Fourier series coefficients of the signal .May15 

C1=1/2j ; C-1 = -1/2j 

37. Find the Fourier coefficients of the signal 

. May 15N 

38. Draw the spectrum of a CT rectangular pulse. May 15N 

 
39. Define Fourier transform pair for continuous time signal. Nov 15 

 
40. Find the Laplace transform of an unit step function. Nov 15 

 

x(t) = u(t) 

X(s) = 




 dte)t(x st
 

x(s) = 1/s 

41. State Dirichlet’s conditions. Nov15N, Jun 16 
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(i).The function x(t) should be single valued within the interval T0 

(ii). The function x(t) should have at most a finite number of discontinuities in the 

interval T0 

(iii). The function x(t) should have finite number of maxima and minima in the 

interval T0 

(iv). The function should be absolutely integrable. 

42. Give the relation between Fourier transform and laplace transform.  NOV14 , 

APR 15, NOV 15, May15 ,Nov15N, Jun 16 

  S= jΩ 

 

43. What is the inverse Fourier transform of Jun 16N 

(1) e-j2πft0
 

(2) 𝞭(f-f0) 

44. Give the Laplace transform of x(t)=3e
-2t

u(t)-2e
-t
u(t) with ROC. Jun 16N 

45. Find the Fourier series representation of the signal x(t) = (cos2πt)/3 and 

determine the Fourier series coefficients. Dec 16N 

46. Find the Laplace transform of x(t) = e
-at

u(t). Dec 16N 
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PART-B 

1 .Find the exponential Fourier series for half wave rectified sine wave. 
2. Find the trigonometric fourier series representation of a periodic signal  

 x(t)=t, 0 ≤t ≤1 and repeats every 1 sec.       (Apr/May,03) 

3. State and prove properties of Fourier transform.      (Apr/May, 02) 

4. Determine the trigonometric fourier series representation for full wave    

    Rectified signal.            (Apr/May, 05) 

5. State the properties of Laplace transform.       (Nov/Dec 07) 

6. Determine the fourier series representation for 

  X(t) = 2sin(2πt-3)+sin(6 πt)        (Nov/Dec 03) 

7. Find the fourier transform of x(t)=e
-at

u(t).       (Apr/May, 05) 

8. Find the laplace transform of the signal x(t)= e
-at

u(t)+ e
-bt

u(-t) 

9. Explain about the properties of continuous time Fourier series.  

10. Find the fourier coefficients of the given signal.  

    x(t) = 1+ sin 2ωot + 2 cos 2ωot + cos (3ωot + π/3) 

11. Sketch the signal x(t) = t
2
 for all t and find the trigonometric fourier series over the 

interval (-1,1). 

12. Find the fourier transform of the following signals & sketch their magnitude and 

phase spectrum. 

  i)    x(t) = δ(t) 

  ii)   x(t) = e
- ItI

 

  iii)   x(t) = u(t), x(t) = sgn(t) 

13. Determine the Fourier series representation of a periodic square wave defined over 

one period    x (t) =     1,    ItI <T1   

0,   T1< ItI < T/2       (Apr/May, 06) 

14. Determine the inverse Laplace of the following functions.  

       1) 1/s(s+1)  

       2) 3s
2 

+8s+6/(s+2)(s2+2s+1) 

15. Find the trigonometric Fourier series representation of a periodic signal x(t)=t, for the 

interval of t = -1 to t = 1? 

16. State and prove parsevals power theorem.       (Nov/Dec,03) 

17.    a. Find the Fourier series of of the periodic signal x(t)=t ,  0≤t≤1 

b. Find the fourier transform of x(t)=e
-at

u(t) 

c. Find the laplace transform of the signal x(t)= e
-at

u(t)+ e
-bt

u(-t) 

18. Find the laplace transform of x(t)=δ(t)-4/3 e
-t
 u(t)+1/3e

2t
u(t). 

19. Find the inverse laplace transform of X(s)=1/((s+1)(s+2)). 

20. Determine the Fourier transform of the signal x(t)=e
-at

 u(t).,a >0,plot   

      the Magnitude and Phase Spectrum. 

21. Find the convolution of x(t) and h(t)       (Oct/Nov 02) 

      x(t)=    1   0≤t≤2 

          0   0therwise       

      h(t) =    1   0≤t≤3 

        0   0therwise                  

22. Prove that the spectrum of the product of two signals corresponds to the convolution 

of their spectrums.         (Apr/May – 03; Nov/Dec – 2005) 

23. Find the Laplace transform of x(t) = e
-b|t|

 for b<0 and b>0.  (Nov 03) 
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24. Find the convolution of the signals x(t) = e
-at

u(t); h(t)= e
-bt

u(t). Use fourier transform. 

25. Derive convolution integral and also state and prove the properties of the same. 

26. (i) Find the Exponential Fourier series for the signal shown. ( Nov/Dec 2011) 

   
(ii) What are the three possible signals whose Laplace transform is given by  

])2)(1[(

3
)(

2




ss

s
sX  

27. (i) Determine the Fourier transform for the signal shown.   ( Nov/Dec 2011) 

    

(ii) Determine the Fourier series coefficients of the following signals (Nov/Dec 2011) 

(a) x(t) = 1+sin ωot+2cos ωot+cos(2 ωot+ (π/4) ). 

(b) X(t) = 2+cos((2π/3)t +4sin((5π/3)t) 

28.(i) Obtain the Fourier transform of rectangular pulse of duration T and amplitude A. 

                ( Nov/Dec 2010) 

    (ii) Find the inverse Laplace transform of 
3)1(

2
)(






ss

s
sF

 
29.(i)Find the exponential Fourier series of a impulse train. Plot its magnitude and phase 

spectrum. 

(ii).What are the two types of Fourier series representations? Give the relevant 

mathematical   representation.         ( Nov/Dec 2010) 

30. (i)Find the Laplace transform of the signal, x(t) = e
-at

u(t)+ e
-bt

u(-t).(Apr/May 2010)     
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 (ii). Find the Fourier transform of  

  X(t) =   e
-│t│ 

   for -1≤t≤1 

      0    otherwise 

31.(i) Prove the scaling and time shifting properties of laplace transform 

     (ii) Determine the laplace transform of x(t)= e
-at 

cosωt  u(t). (Apr/May 2012)      

 

32. (i) State and prove the Fourier transform of the following signal in terms of X(jω) .   

x(t-t0) , x(t)e
jωt 

     (ii) Find the complex exponential Fourier series coefficient of the signal x(t) = 

sin3Πt+2cos4Πt 

33. (i) Find the Fourier transform of the signal x(t) = e
-at

 u(t), a > 0 and calculate 

magnitude and   phase spectrum.        ( Nov/Dec 2011) 

     (ii) State and prove Parseval’s power theorem for continuous time signals.  

 

34. Find the trigonometric Fourier series of the given signal. From the result 

     calculate the coefficients of exponential Fourier series.   ( Nov/Dec 2011) 

  

   
35.  (i) Distinguish between Fourier series analysis and Fourier Transforms 

    (ii)Obtain the Fourier series of the following half wave rectified sine wave    

                (Apr/May 2011) 
 

36. Find the Laplace transform of the following:     (Apr/May 2011) 

 

(1)  x(t ) = u (t -2) 

(2)  x(t) = t
2
e

-2t
u(t) 

 

37. Find the step response of the following circuit using Laplace transform  

(Apr/May 2011) 
 

    
38. (i)Find the trigonometric Fourier series for the periodic signal x (t) shown in the 
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figure 

 
 

  (ii) Explain the fourier spectrum of a periodic signal x (t) 

39. State the dirichlets conditions. Also states its importance.     Nov12 

40. Obtain the trigonometric fourier series for the half wave rectified sine wave given 

below.                 Nov12 

 
41. Determine the fourier transform for the double exponential pulse whose function is 

given by x(t)= e
-2|t

|. Also draw its amplitude and phase spectra.   Nov12 

42. Obtain the inverse laplace transform of the function       Nov12 

)23(

1
)(

2 


SS
SX ,roc : -2 < Re{s } < -1 

43. Compute the Laplace transform of x(t) = e
-b|t|

 for the cases of b<0 and b> 0. May13 

44. State and prove parseval’s theorem of Fourier transform.     May13 

45. Determine the Fourier series representation of the halfwave rectifier output shown 

            May13 

46. Find the exponential fourier series of the waveform.      Nov13 

 
47. Find the Fourier transform of the signal || =x(t) tae       Nov13 

48. Find the Laplace transform of the signal wte at sin =x(t)       Nov13 
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49. Find the inverse fourier transform of the rectangular spectrum given by 














Ww

WwW
jwX

||,0

,1
)(            Nov13 

50. Find the fourier series coefficients of the signal shown below.    May14 

 

 
 

51. Find the Laplace inverse of 
)3)(5(

1
)(




SS
tx  for the ROCs -5 <Re(s)>3 & 

Re(s)>3                May 14 

52. Using convolution integral determine the response of a CTLTI System y(t) given 

input x(t)= e-
at 

u(t) and impulse response x(t)= e-
bt 

u(t) |a|<1,|b|<1.   May14 

53. Find the Fourier transform ofError! Reference source not found..    

 Nov14 
54. Prove the time scaling property of Fourier transform and hence find the Fourier 

transform x(t) =e
-0.5t

 u(t).            Nov14 

55. Derive the relation between trigonometric Fourier series and exponential series.Nov14 

56. Find the Laplace transform of  [ 4 e
-2t

cos 5t – 3 e
-2t

 sin 5t ] u(t).   Nov14 

57. Find the inverse Laplace transform of  
2

2

32

1
)(

ss

e
SX

s








     

Nov14 

58. Determine the Fourier series representation of the signal. May 15 

 
59. The continuous time LTI system is described by the equation. May 15 

  

        Find 

(i) The impulse response of the system. 

(ii)  The output response of the system for the input signal  

 

60. Determine the fourier series expansion for a periodic ramp signal with  unit 

amplitude and a period T. May 15N 

61. Find the fourier transform of  May 15N 
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62. If   , then using time shifting property show that 

 . May 15N 

63. Find the inverse Laplace transform of  May 15N 

64. Find  the Laplace transform of .  Nov 15 

65. State and prove the Parseval’s relation for continuous time signals using Fourier 

transform. Nov15 

66. State and prove any two properties of continuous time Fourier transform. Nov 15 

67. Determine the Fourier series representation for  Nov 15    

. 

68. State and prove any four properties of Fourier transform. NOV 15N 

69. Find the Laplace transform and its associated ROC for the signal  

NOV 15N 

70. Compute the Laplace transform of x(t) =  for the cases of b < 0 and b > 0. (10) 

Jun 16 
71. State and prove Parseval’s theorem of Fourier Transform. (6) Jun 16 

72. Determine the Fourier series representation of the half wave rectifier output. Jun 16 

73. Write the properties of ROC of laplace transform. Jun 16 

74. Obtain the Fourier series coefficients & plot the spectrum for the triangular waveform. 

Jun 16N 
75. From basic formula, determine the Fourier transform of the given signals. Obtain the 

magnitude and phase spectra of the given signals. (5+5) Jun 16N 

(a). te-at
u(t) ;a>0 

(b). e-a|t|
 ;a>0   

76. State and prove Rayleigh’s energy theorem. (6) Jun 16N 

77. Find the Fourier transform of the signal x(t) = cosΩt u(t). Dec 16N 

78. State and prove the multiplication and convolution property of Fourier transform. Dec 

16N 
 

 

UNIT III LINEAR TIME INVARIANT- CONTINUOUS TIME SYSTEMS 

 

Differential Equation-Block diagram representation-impulse response, convolution 

integrals-Fourier and Laplace transforms in Analysis of CT systems. 

 

PART-A 

 

1. Define LTI-CT systems.  

In a continuous time system if the time shift in the input signal results in the 

corresponding time shift in the output and if the system obeys superposition principle 

then it is called the LTI-CT system  

 

2. What are the tools used for analysis of LTI-CT systems?  
The tools used for the analysis of the LTI-CT system are  
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Fourier transform  

Laplace transform  

 

3. Define convolution integral. (Oct/Nov,2002) 

The convolution of of two signals is given by  

y(t)= x(t)*h(t)  

where  

x(t)*h(t)= x(t)h(t-τ).dt  

This is known as convolution integral. 

 

4. List the properties of convolution integral. (Oct/Nov,2002) 

a. commutative property  

b. distributive property  

c. associative property  

d. shift property  

e. convolution with an impulse  

f. width property  

 

5.State commutative property of convolution.  

The commutative property of convolution states that  

x1(t)*x2(t) = x2(t)*x1(t)  

 

6.State the associative property of convolution.  

Associative property of convolution states that  

x1(t)*[x2(t)*x3(t)]=[x1(t)*x2(t)]*x3  

 

7.State distributive property of convolution.  

The distributive property states that  

x1(t)*[x2(t)+x3(t)]=x1(t)*x2(t)+x1(t)*x3(t)  

 

8. When the LTI-CT system is said to be dynamic?  
In LTI CT system, the system is said to be dynamic if the present output  

depends only on the present input.  

 

9. When the LTI-CT system is said to be causal?  
An LTI continuous time system is causal if and only if its impulse response is 

zero for negative values of t.  

 

10. When the LTI-CT system is said to be stable?  
A LTI-CT system is said to be stable if the impulse response of the system  is 

absolutely integrable.  

 

11. Define natural response.  
Natural response is the response of the system with zero input. It depends  on the 

initial state of the system. It is denoted by yn(t)  
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12. Define forced response.  
Forced response is the response of the system due to input alone when the  initial 

state of the system is zero. It is denoted by yf(t).  

 

 

13. Define complete response.  
The complete response of a LTI-CT system is obtained by adding the  natural 

response and forced response. 

y(t)= yn(t)+ yf(t)  

14. Mention the advantages of direct form II structure over direct form I structure.  
No.of integrators are reduced to half  

 

15. Define Eigen function and Eigen value.  
In the equation given below,  

y(t)=H(s)e
st
  

H(s) is called Eigen value and e
st
 is called Eigen function.  

 

16. Define Causality and stability using poles.  

For a system to be stable and causal, all the poles must be located in the left half 

of the s plane  

 

17. Find the impulse response of the system y(t)=x(t-t0) using laplace transform.  

Ans: H(s)= e
- sto

  

 

18. The impulse response of the LTI CT system is given as h(t)=e
-t
 u(t). Determine 

transfer function and check whether the system is causal and stable.  

Ans:  
H(s)=1/(s+1)  

The system is causal, stable.  

  

19. Define transfer function? 

   The transfer function of the system is the ratio of the Laplace transform of the output 

signal to the Laplace transform of the input signal with all initial conditions zero.
 

 

20. What is state transition matrix? (Apr/May, 2011) 

The matrix which is unique for a given system that transforms any initial state 

q(t0) to any final state q(tf)is called state transition matrix. For continuous time system the 

STM ф(t)= e
At 

 

21. State the convolution integral for continuous time LTI systems. (Apr/May, 2010), 

(Nov/Dec, 2010) 

The convolution of of two signals is given by  

y(t)= x(t)*h(t)  

where  

x(t)*h(t)= x(t)h(t-τ).dt  

This is known as convolution integral. 
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22. What is the impulse response of two LTI systems connected in parallel?    

(Apr/May, 2010) 

The overall impulse response will be sum of the impulse responses of the two LTI 

systems 

 

23. What is meant by impulse response of any system? (Nov/Dec, 2011) 
The response of the system when impulse input is given to the system 

 

24. Write the N
th

 order differential equation. (Nov/Dec, 2010) 

   
k

kM

k

k

N

k
k

k

k
dt

txd
b

dt

tyd
a 




00

 

 

25. List and draw the basic elements for the block diagram representation of the 

CT systems.              Nov12,13  

 
26. Check the causality of the system with response h(t)=e

-t
u(t). Nov12  

H(s)=1/(s+1)  The system is causal 

27. Define convolution integral. May13 

The convolution of of two signals is given by y(t)= x(t)*h(t)  

where  

x(t)*h(t)= x(t)h(t-τ).dt  

This is known as convolution integral. 

 

28. What is the condition for LTI system to be stable? May13 

A LTI-CT system is said to be stable if the impulse response of the system  is 

absolutely integrable.  

 

 

29. Check whether the causal system with transfer function h(s)= 1/ (s-2) is stable . 

Nov 13 

 

h(t) = e
2t

 u(t) , the system is unstable. 

 

30. State the necessary condition for an LTI  CT system to be causal. May 14 

An LTI continuous time system is causal if and only if its impulse response is 

zero for negative values of t.  
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31. Find the differential equation relating the input and output a CT system 

represented by H(jΩ) = 4 / [(jΩ)
2
 + s(jΩ)+ 4] May 14 

 

)(4)(4
)()(

2

2

txty
dt

tdy

dt

tyd
  

 

32. List the properties of convolution integral.NOV 14 

commutative property  

distributive property  

associative property  

shift property  

convolution with an impulse  

width property  

 

33. State the significance of impulse response.NOV 14 

 

More generally, an impulse response refers to the reaction of any dynamic 

system in response to some external change. 

Impulse response has all the frequency , the impulse response defines the 

response of a linear time-invariant system for all frequencies. 

 

34. Define convolution integral. MAY 15 

The convolution of of two signals is given by  

y(t)= x(t)*h(t)  

where  

x(t)*h(t)= ʃx(t)h(t-τ).dt  

This is known as convolution integral. 

 

35. State the condition for the LTI system to be causal and stable. MAY 15 

System should satisfy Linear 

System should satisfy time invariant principle both satisfied then system is called as    

LTI system 

36. Given  Find X(s) and X(ω). May 15N 

For all the transforms with in time domain the transformed output is  

X(S) = 1 & X(W) =1 

37. State the convolution integral. May 15N 

The convolution of of two signals is given by  

y(t)= x(t)*h(t)  

where  

x(t)*h(t)= ʃ x(t)h(t-τ).dt  

This is known as convolution integral. 

38. State the condition for LTI system to be causal and stable. Nov 15 

A LTI-CT system is said to be stable if the impulse response of the system  is 

absolutely integrable.  
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An LTI continuous time system is causal if and only if its impulse response is zero 

for negative values of t.  

 

39. What is u(t-2)*  (t-1)? Where * represents convolution. Nov 15N 

40. Given the differential equation representation of a system, 

  

Find the frequency response H(jw). Nov 15N 

 

H(jw) = 2/ (jw)
2
+2(jw)-3 

41. Determine the Laplace transform of the signal (t-5) and u(t-5). Jun 16 

42. Determine the convolution of the signals x[n] = {2, -1, 3, 2} and h[n] = {1, -1, 1, 

1}. Jun 16 

43. Find whether the following system whose impulse response is given as causal 

and stable h(t) = 3e
-2t

u(t-1). Jun 16N 

44. Realize the block diagram representing the system H(S) = s/(s+1). Jun 16N 

45. Convolve the following signals u(t-1) and 𝞭(t-1). Dec 16N 

46. Given H(s) = s/(s
2
+2s+1). Find the differential equation representation of the 

system. Dec 16N 

 
 

PART-B 

1. Find the frequency response of LTI system described by 

                  d
2
y(t)/dt

2 
+ 5 dy(t)/dt +6y(t) =2x(t)   (Apr/May, 05) 

2. Consider a continuous time system with impulse response h(t)=e
-at

 u(t) to the input 

signal x(t)=e
-bt

 u(t) .Find the system response.             (Nov/Dec, 07) 

3. Determine the System response of the given differential equation 

y’’(t)+3y’(t)=x(t)  Where x(t)= e
-2t 

u(t).   (Apr/May, 04) 

4. Find the FT of x(t) = [u(t+1) – u(t-1)] cos 2πt 

5. The input & output relationship of a causal LTI system are related by the differential 

equation  

  d
2
y(t)/dt

2 
+ 6 dy(t)/dt +8y(t) =2x(t) 

a) Find the impulse response of the system.     (Apr/May, 06) 

b)  What is the response if x(t) = te
-2t

 u(t). 

6. Explain the properties of LTICT system in terms of impulse response. 

7. Consider the LTI CT system with frequency response  H(jΩ) = = 1/ jΩ+2  

For a particular input x(t) this system is y(t)= e
-2t

 u(t) - e
-3t

 u(t). Find x(t). 

8. Realize LTI CT system using direct form I and II structures. 

9. A system is described by the differential equation.  

d
2
y(t)/dt

2
+3dy(t)/dt+2y(t)=dx(t)/dt    (Apr/May, 08) 

if y(0) =2; dy(0)/dt = 1 and x(t)=e
-t
u(t).  

Solve using laplace transform also determine the response of the system to a unit step 

input applied at t=0. 

10. Find the forced response of the system with H(S) = 1/(s+1)(s+0.5) for unit step input.

                (Nov/Dec, 08) 
11. Find the impulse response and step response of series RL & RC circuit. 
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12. Obtain the transfer function of the system when y(t) = e
-t 

-2e
-2t

 +e
-3t

 and x(t)= e
-0.5t

 . 

13. a) Discuss the condition on stability of an LTI system based on Laplace domain 

representation. 

b) Bring the equivalence between Laplace transform and Fourier transform. 

14. Find the impulse and step response of the following systems 

H(s) = 10/s
2
+6s+10      (Apr/May,  05) 

15.For the transfer function H(s) = s+10/ s
2
+3s+2 find the response due to input x(t) = 

sin2(t) u(t).                    (Apr/May, 07) 

16. Find the transfer function for the following differential equations.  

d
2
y(t)/dt

2
+11dy(t)/dt+24y(t)= 5dx(t)/dt + 3x(t) 

d
3
y(t)/dt

3
+ 6d

2
y(t)/dt

2+
11dy(t)/dt+6y(t)= 3d

2
x(t)/dt

2 
+7dx(t)/dt + 5x(t) 

17. Find whether the series RL circuit is BIBO stable or not. 

18. Realize the following structure in direct form II and direct form I 

H(s) = s+1/s
2
 + 3s+5       (Apr/May, 07) 

19. Obtain the Cascade and Parallel form realization for the system described by the 

differential equation d
2
y(t)/dt

2
+5dy(t)/dt+4y(t)=dx(t)/dt  

20. Obtain the Direct form I and Direct form II realization for the system described by the 

differential equation d
2
y(t)/dt

2
+6dy(t)/dt+8y(t)=7dx(t)/dt. 

21. Determine the forced response of the system d/dt[y(t)]+10y(t)=2x(t). 

22. (i) Explain the steps to compute convolution integral.       (Apr/May 2010) 

      (ii) Find the convolution of the following signals.   

  X(t) = e
-2t

 u(t) ;  h(t) = u(t+2) 

 

23.(i) Using Laplace transform ,find the impulse response of an LTI system described by 

the differential   equation    d
2
y(t)/dt

2
- dy(t)/dt-2y(t) = x(t)      (Apr/May 2010) 

      (ii) Explain the properties of convolution integral. 

24. Solve the differential equation         (Nov/Dec 2010) 

 d
2
y(t)/dt

2
+4dy(t)/dt+5y(t) =5 x(t)   with  y(0

-
)=1 and 

dt

dy )0( 

= 2       and 

x(t) = u(t).         

25. The system is described by the input output relation     (Nov/Dec 2010) 

  d
2
y(t)/dt

2
+ dy(t)/dt-3y(t) = dx(t)/dt+ 2 x(t). 

Find the system transfer function, frequency response and impulse response. 

26.(i).Draw the direct form I and II implementation of the system described by  

dy(t)/dt+5y(t) = 3x(t).        (Nov/Dec 2010). 

     (ii) The realization of the second order LTI –CT system is shown.Obtain the state 

varible description. Hence obtain the transfer function of the system.    

    
27.(i) Using Laplace transform find the output of the system with impulse response h(t) = 

e
-2t

 u(t) for the input x(t) = e
-t
 u(t).Also verify the obtained output by explicitly 
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convolving x(t) and h(t).            (Nov/Dec 2011). 

(ii) Find the step response of the system whose impulse response is given as  

  h(t) = u(t+1) – u(t-1).        

(iii) Draw the direct form I and II structures for a system described the differntial 

equation 7dy(t) + 12y(t) = dx(t)/dt + x(t) 

28. (i) Using the properties of continous time fourier transform, determine the time 

domain signal x(t) ,if the frequency domain spectrum is given as        

   X(jω) = 








 )3/(1

2





j

e

d

d
j

j

            (Nov/Dec 2011). 

 (ii) Find the transfer function and differential equation of the system which is 

represented in state space representation as  

 A = 












21

12
;  B = 









1

0
; C =  10 ; D =   0  ;  (Nov/Dec 2011). 

 

29.Compute and plot the convolution y(t) of the given signals.    (Apr/May 2012) 

 (i) x(t) = u(t-3) – u(t-5) , h(t) = e
-3t 

u(t) 

 (ii) x(t) = u(t)  ,      h(t) = e
-t 

u(t) 

30. (i) The LTI system is characterized by impulse response function given by 

           H(s) = 1/(s+10), ROC: Re >-10      (Apr/May 2012) 

      (ii) Determine the output of a system when it is excited by the input 

   X (t) = -2e
-2t 

u(-t) - 3e
-3t 

u(t) 

 

31. Using Laplace Transform, find the output response of the system described by the 

differential equation. 

 d
2
y(t)/dt

2
+5dy(t)/dt+4y(t) = dx(t)/dt       (Nov/Dec 2011). 

        Input signal = x(t) = e
-at

 u(t) . Initial conditions :   00 y   ,  
 

1
0


tdt

tdy
 

32. Find the convolution of h(t) and x(t) using graphical method.   (Nov/Dec 2011). 

  h(t) = t      ,  0 < t < T 

x(t) = u(t)  ,  0 < t < T 

33. (i)Realize the  following in direct form II      (Apr/May 2011) 

       d
3
y(t)/dt

3
+ 4d

2
y(t)/dt

2+
7dy(t)/dt+8y(t)= 5d

2
x(t)/dt

2 
+4dx(t)/dt + 7x(t) 

       (ii) Obtain the convolution of the signals x1(t) = e
-at

u(t)  , x2(t) = e
-bt

u(t)  using   

Fourier transform 

34. (i) The input and the output of a causal CTI system are related by the differential  

equation               (Apr/May 2011) 

  d
2
y(t)/dt

2
+6dy(t)/dt+8y(t) = 2x(t) 

Find impulse response of the system.  

     (ii) Explain state space representation of the system 

35. What is impulse response? Show that the response of an LTI System is convolution 

integral of its impulse response with input signal?       Nov12 

Obtain the convolution of the following two signals x(t)=e
2t

 u(-t) & h(t) = u(t-3).  

36. The input x(t) and output y(t) for a system satisfy the differential equation. Nov12 
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37. 

)()(2
)(

3
)(

2

2

txty
dt

tdy

dt

tyd


 Compute the transfer function and impulse response. 

Draw direct form, cascade and parallel form representations. 

38. Write the properties of ROC of Laplace transform.       May13 

39. Determine impulse response h(t) of the system is characterized by the Differential 

equation with all initial conditions to be zero.        May13 

)()(2
)(

3
)(

2

2

txty
dt

tdy

dt

tyd


 
40. Draw the direct form I realization           May13 

dt

tdy
ty

dt

tdy

dt

tyd )(
)(4

)(
5

)(
2

2


 

ii) The system produces the output y(t) = e
-t
 u(t) for an input x(t) = e

-2t
 u(t) .Determine 

frequency response, magnitude and phase of the response & impulse response.  

 

41. Define convolution integral and derive the equation.       Nov13 

42. A stable LTI system is characterized by the Differential equation    Nov13 

)(2
)(

)(3
)(4)(

2

2

tx
dt

tdx
ty

dt

tdy

dt

tyd


  
43. Find the frequency response and impulse response using Fourier transform.  Nov13 

 

44. Draw the direct form cascade and parallel form of a system with system function 

)2)(1(

1
)(




SS
SH              Nov13 

45. Find the frequency response of the system shown below.        May14 

 

 
 

46. Using convolution property of DTFT , find the inverse DTFT of  

1||,
)1(

1
)(

2






a

ae
eX

jw

jw                May14 

47. Find the block diagram representation of          Nov14 

)(5
)(6)(

)(6
)(5)(3)(

2

2

2

2

3

3

tx
dt

tdx

dt

txd
ty

dt

tdy

dt

tyd

dt

tyd


  
 

48. Solve  )(
)(

)(4
)(4)(

2

2

tx
dt

tdx
ty

dt

tdy

dt

tyd
  with y(0) = 9/4, y’(0)=5 and x(t)= e

-3t
u(t)  

49. The frequency response of CLTIS is 





ja

ja
jH )(  with a>0 . Find the impulse 
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response of the system.             Nov14 

50. Find the output response of the system described by a differential equation May15 

  when the input signal . 

 The initial conditions are dy(0+)/dt = 1; y(0+)=1.  

51. Discuss the various properties of Laplace transform. May15 

52. Solve the differential equation  using the input  

  and with initial condition  May 

15N 

53. Draw the block diagram representation for . May 15N 

54. For a LTI system with     find the differential equation. Find 

the system output y(t) to the output   May 15N 

55. Using graphical method convolve  with      

May 15N 
56. Find the natural response of the system described by the difference equation 

 . The initial conditions are 

  . Nov 15 

57. Derive the expression for convolution integral. Explain any three properties of 

convolution integral in detail. Nov 15 

58. Convolve the following signals: Nov 15N 

             

59. The input-output of a causal LTI system are related by the differential  equation 

 Nov 15N 

 

  (i) Find the impulse response h(t) 

  (ii) Find the response y(t) of this system if x(t)=u(t). 

   Hint: Use Fourier transform 

 

60. Define convolution integral and derive its equation.(8) Jun 16 

61. A stable LTI system is characterised by the differential equation  

 d
2
y(t)/dt

2
+4dy(t)/dt+3y(t) = dx(t)/dt+2x(t) 

62. Find the frequency and impulse response using Fourier Transform. (8) Jun 16 

63. Draw direct form, cascade form, parallel form of a system with system function. Jun 16 

H(S) =  

64. Using graphical convolution, find the response of the system whose impulse response 

h(t) =  e
-2t

u(t) for an input x(t)={A; 0≤t≤2 , 0;otherwise. Jun 16N 

65. Realize the following in indirect form II. Jun 16N 
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66. An LTI system is defined by the differential equation  

Find the response of the system y(t) for an input x(t) = u(t); if the initial conditions are 

y(0) = 1; [dy(t)/dt |t=0] = 2. Jun 16N 

67. Determine frequency response and impulse response for the system described by the 

following differential equation. Assume zero initial conditions. Jun 16N 

dy(t)/dt+3y(t) = x(t) 

68. Convolve the following signals x(t) = e
-3t

u(t) and h(t) = u(t+3). Dec 16N 

69. Find the transfer function and the output signal y(t) for x(t) = 𝞭(t). A system is 

described by the differential equation . 

Dec 16   
70. Find the response y(t) of a continuous time system using Laplace transform with 

transfer function H(s) =  for an input x(t) = e
-t
u(t) Dec 16N(C) 

 

 

UNIT IV ANALYSIS OF DISCRETE TIME SIGNALS 

 

 

Baseband Sampling - DTFT – Properties of DTFT - Z Transform – Properties of Z 

Transform. 

 

PART-A 

1. Define DTFT.  

Let us consider the discrete time signal x(n).Its DTFT is denoted as X(w).It is  

given as X(w)= Σx(n)e
-jwn  

 

2. State the condition for existence of DTFT? (Apr/May, 2010) 

  The conditions are  

• If x(n)is absolutely summable then |x(n)|< ∞ 

• If x(n) is not absolutely summable then it should have finite energy for  

   DTFT to exit. 

 

3. List the properties of DTFT.  

_ Periodicity  

_ Linearity  

_ Time shift  

_ Frequency shift  

_ Scaling  

_ Differentiation in frequency domain  

_ Time reversal  

_ Convolution  

_ Multiplication in time domain  

_ Parsevals theorem  

 

4. What is the DTFT of unit sample?  

The DTFT of unit sample is 1 for all values of ω.  
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5. Define DFT.  

DFT is defined as X(k)= 




1n

0n

x(n)e
-j2πkn/N

.  

Here x(n) is the discrete time sequence  

X(k) is the fourier transform of x(n).  

 

7. Define Zero padding.  

The method of appending zero in the given sequence is called as Zero padding.  

 

8. Define circularly even sequence.  

A Sequence is said to be circularly even if it is symmetric about the point zero on 

the circle.  

      x(N-n)=x(n),1<=n<=N-1.  

 

9. Define circularly odd sequence.  

A Sequence is said to be circularly odd if it is anti symmetric about point x(0) on  

the circle  

 

10. Define circularly folded sequences.  

A circularly folded sequence is represented as x(-n)N. It is obtained by  plotting 

x(n) in clockwise direction along the circle.  

 

11. State circular convolution.  

This property states that multiplication of two DFT is equal to circular  

convolution of their sequence in time domain.  

 

12. State parsevals theorem.  

Consider the complex valued sequences x(n) and y(n).If  

x(n)----X(k)  

y(n)---Y(k)  

then x(n)y*(n)=1/N X(k)Y*(k)  

 

13. Define Z transform.        (Apr/May, 2010) 

The Z transform of a discrete time signal x(n) is denoted by X(z) and is given  by  

X(z)= 






n

nz)n(x  

14. Define ROC in Z-transform?     (Apr/May, 2011).  

The value of Z for which the Z transform converged is called region of convergence.  

 

15. Find Z transform of x(n)={1,2,3,4}  

x(n)= {1,2,3,4}  

X(z)= 






n

nz)n(x  

           = 1+2z-1+3z-2+4z-3.  
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              = 1+2/z+3/z2+4/z3.  

 

16. State the convolution property of Z transform.  

The convolution property states that the convolution of two sequences in  time 

domain is equivalent to multiplication of their Z transforms.  

 

17. What z transform of X(n-m)?  

By time shifting property  

Z[X (n-m)] = z
-k  

X(z) 

 

 

18. List the methods of obtaining inverse Z transform.  

Inverse z transform can be obtained by using  

_ Partial fraction expansion.  

_ Contour integration  

_ Power series expansion  

_ Convolution.  

 

19. What is sampling theorem?  
     If a continuous time signal x(t) is to be sampled and recovered, then the sampling 

frequency should be greater than twice the maximum frequency component of the signal. 

This is called sampling theorem. 

 

20. What is Nyquist rate and Nyquist interval. 

     The sampling frequency which is greater than twice the maximum frequency 

content of the signal to be sampled is called nyquist rate. The reciprocal of the nyquist 

rate is called nyquist interval. 

 

21. What is aliasing?    
    When the continuous time signal is sampled and if it does not satisfy the sampling 

theorem, then the high frequency spectrum of sampled signal interferes and appears as 

low frequency spectrum. This phenomenon is called aliasing. 

 

22. What are the properties of ROC? 

       i)  The ROC is a ring or disc in the Z plane centered at origin. 

      ii) The ROC cannot contain any poles 

      iii) The ROC of an LTI stable system contains the unit circle 

      iv) The ROC must be a connected region. 

 

 

23. Find the DTFT of u(n).           (Nov/Dec, 2010) 

        F[u(n)] = 
je1

1
 

24. Consider the analog signal x(t) = 4cos100πt+15sin300πt-2cos100πt. Determine 

the Nyquist rate for this signal.               (Nov/Dec, 2011). 

  2f=300, f =150Hz 
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  Nyquist rate = 2fm = 300 Hz 

 

25. State the time shifting property of discrete time Fourier transform. (Apr/May, 

2012) 

  If F[x(n)] =X(e
jω

) 

 Then F[x(n-k)] = e
-jωk

X(e
jω

) 

 

26. List the advantages of the state variable representation of the system (Apr/May, 

2012) 

 State space analysis is applicable for multiple input multiple output systems 

 It is applicable for non LTI systems also 

 It is applicable for systems described by transfer function with initial conditions  

 Provides information regarding internal state of the system 

27. Find the system function for the given differential equation  

y(n) = 0.5 y(n-1)+x(n)   (Apr/May, 2012) 

 System function, H(Z) = 1/(1+0.5Z
-1

) 

 

28. Define DTFT and Inverse DTFT. Nov12  

dweeXnx

enxeX

jwnjw

jwnjw





















)(
2

1
)(

)()(

 

 

 

29. What is convolution property of DTFT ? Nov12  

 

DTFT (x(n)* h(n))= X(e
jw

) H(e
jw

) 

 

30. What is the Z transform of δ(n+k)? May13 

X(Z)=Z
k
X(Z) 

31. What is aliasing? May13, Nov13,14 

 

When the continuous time signal is sampled and if it does not satisfy the 

sampling theorem, then the high frequency spectrum of sampled signal interferes and 

appears as low frequency spectrum. This phenomenon is called aliasing. 

 

32. Define unilateral and bilateral Z transform. Nov13 

X(z)= 






n

nz)n(x  BILATERAL 
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X(z)= 






0

)(
n

nznx UNILATERAL 

 

33. What is an anti aliasing filter? May 14 

 

To overcome aliasing we use anti aliasing filter. 

It consists of LPF followed by sampler 

 

34. State multiplication property of DTFT. May 14 









 deHeXnhnx wjj )(()(
2

1
)()( 



  

 

35. Write a note on ROC.NOV 14 

 

Area under which Z transform converges is called ROC 

   

The ROC is a ring or disc in the Z plane centered at origin. 

The ROC cannot contain any poles 

The ROC of an LTI stable system contains the unit circle 

The ROC must be a connected region. 

 

36. State sampling theorem. May15 
If a continuous time signal x(t) is to be sampled and recovered, then the sampling 

frequency should be greater than twice the maximum frequency component of the 

signal. This is called sampling theorem. 

fs ≥ 2fm 

37. What is meant by Roc of z-transform? May15 

Region of convergence. rea under which Z  Transform converges or exists is called 

ROC. 

38. Determine the Nyquist sampling rate for 

. May 15N 

=  

 
2f=240, f =120Hz 

  Nyquist rate = 2fm = 240 Hz 

 

39. List the methods used for finding the inverse Z transform. May 15N 

Inverse z transform can be obtained by using  

Partial fraction expansion.  Contour integration    

Power series expansion   Convolution.  

 

40. Define Z-transform. Nov 15 

The Z transform of a discrete time signal x(n) is denoted by X(z) and is given  by  
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X(z)= 






n

nz)n(x  

 

41. State the relation between DTFT and Z-transform. Nov 15 

Z= e
jω 

 

42. State the need for sampling. NOV 15N 

For the process of converting Continuous signal to discrete sampling is needed. 

43. Find the z-transform and its associated ROC for x[n]={1,-1,2, ,4} NOV 15N 

X(Z) = z
3
-z

2
+2z+3-4z

-1 

Roc is entire Z plane except Z= 0 & Infinity 

 

44. What is aliasing? Jun 16 

When the continuous time signal is sampled and if it does not satisfy the sampling 

theorem, then the high frequency spectrum of sampled signal interferes and appears 

as low frequency spectrum. This phenomenon is called aliasing. 

 

45. Define unilateral and bilateral Z-transform. Jun 16 

X(z)= 






n

nz)n(x  BILATERAL 

X(z)= 






0

)(
n

nznx UNILATERAL 

 

46. Write the conditions for existence of DTFT. Jun 16N 

The conditions are  

• If x(n)is absolutely summable then |x(n)|< ∞ 

• If x(n) is not absolutely summable then it should have finite energy for  DTFT to 

exit. 

 

47. Find the final value of the given signal Jun 16N 

X(z)=  

 

48. Find the Nyquist rate of the signal x(t) = sin200πt – cos100πt. Dec 16N 

 

f1 = 100 f2 = 50 

fm= max (f1, f2) = f1= 100 

Nyquist rate = 2fm = 200 

49. Find the Z-transformation of the signal and its associated ROC  

 x{n} = {2,-1,3,0,2} Dec 16N 

X(z)= 






n

nz)n(x  BILATERAL 
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PART-B 

1. Find the FT of the following. 

 δ(n), u(n), δ(n-k), u(n-k), a
n
u(n), δ(n+2) - δ(n-2) 

2. Find the FT of cos(π/3 n) u(n) . (Nov/Dec, 2004) 

3. State & prove the properties of DTFT. 

4. Determine & Sketch the magnitude & phase response of the system  

    given by y(n)= 1/3[x(n) + x(n-1) + x(n-2)]   

5. Determine the step response of the difference equation, 

       y(n)-(1/9)y(n-2)=x(n-1) with y(-1)=1 and y(-2)=0 

6. Find the 4 point DFT of x(n)={1,-2,3,4}. (Apr/may,  06) 

7. State & prove the properties of DFT. 

8. Obtain the circular convolution of two sequences   (Apr/may,  05) 

x1(n) = { 1,2,3,4} & x2(n) = {1,-1,2,1} 

9. Determine the Nyquist sampling rate and Nyquist sampling intervals  

    for sinc(200πt) + 3sinc
2
(120πt) 

10. Find the Z transform of the following. 

 δ(n), u(n), δ(n-k), u(n-k), a
n
u(n), δ(n+2) - δ(n-2) 

11. Find the Z transform of the following. 

 i)  x(n) = cosω0n u(n) 

         ii) x(n) =  sinω0n u(n) 

12. State & Prove the properties of Z transform.   (Nov/Dec, 08) 

13. x1(n) = (1/3)
n
 u(n) & x2(n) = (1/5)

n
 u(n) find X(Z) using convolution  

      properties of Z transform. 

14. Find the final value of X(Z) = 1/ 1+2Z
-1

-3z
-2 

        
 Find the Z trans form of cos(βnt).     (Nov/Dec, 03) 

 

15. Find the inverse Z transform using Contour integration method 

  X(Z) = 1/1-az
-1

, |Z|> a     (Nov/Dec, 03) 

16. What are the three possible sequences for  

X(Z)  =     8/6 z
2 

– 67/12 z   (Nov/Dec, 04) 

               Z
2
 -17/12 z +1/2 

17. Find IDFT of X(k) = {1,0,1,0}     (Apr/may, 06) 

18. Briefly explain about the process of sampling and Aliasing effect. 

19. Find the impulse response and step response. 

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

20. Find all possible x(n)  for X(Z) = 5z
-1

/(1-2z
-1

)(1-3z
-1

) . 

21. (i).Determine the Z Transform and Plot the ROC for the sequence   

                                x[n]= a
n
 u[n] - b

n
 u[n],. b>a 

(ii) Compute the inverse Z transform of  

X(Z) = (z + 0.5 )/ (z + 0.6 )(z + 0.8).| z | > 0.8, using residue method. 

22. Find the inverse z Transform of the function  

 X(Z)= 1/(1-1.5Z-1+0.5Z-2).Using power series method for |Z|> 1 and |Z|<1. 

23. Find the inverse z Transform of the function  

 X(Z)= Z/(Z –1)(Z-2)(Z-3).Using partial fraction method for  ROC |Z|> 3, 3>|Z|>2 
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and |Z|<1. 

24. Determine the discrete time Fourier transform of x[n]=an u(n) for -1<a<1 

25. What is aliasing? Explain with an example.    (Apr/may, 2011) 

26. Explain any four properties of DTFT     (Apr/may, 2010) 

27.Find the Fourier transform of   x(n) =  A  ,│n│  ≤ N  (Apr/may, 2010) 

    0  , n│ > N 

 

28. (i) Find the Z transform of the given signal  x(n) and find ROC.x(n) = sin (ω0n).u(n). 

         (Apr/may, 2010) 
     (ii) Describre the sampling operation and explain how alaising error can be 

prevented. 

 

29. (i) State and prove convolution property of Z trsansform. (Nov/Dec 2010) 

     (ii) Determine the Z trasform of the following. 

a) x(n) = a
n
/n!           and 

b) n u(n)                   for  n ≥ 0 

30. (i) State and prove sampling theorem. 

      (ii) Find the inverse Z transform of the following  (Nov/Dec 2010) 

a) X(Z) =  
21

1

8

1

4

3
1

2

1
1









ZZ

Z

 ,  │Z│>0.5 

b) X(Z) =   
2

1

4

1
1

2

1
1









Z

Z

 ,  │Z│>0.5 

31. Find the inverse Z transform of the following   (Apr/may, 2011) 

 X(Z) =  Z
2
/Z

2
-1.5Z+0.5Z   for   ROC   │Z│< 0.5, │Z│> 1,  0.5<│Z│< 1 

 

32. State and explain the following properties of DTFT :  (Apr/may, 2011) 

(i) Convolution property 

(ii) Time shifting 

(iii) Time reversal 

(iv) Frequency shifting 

 

33. Determine the Z transform and sketch the pole zero plot with   ROC (Apr/may, 

2012) 
(i) x[n] = (0.5)

n
u[n]-(1/3)

n
u[n] 

(ii) x[n] = (0.5)
n
u[n]+(1/3)

n
u[n-1] 

34. (i) Find the Z-transform of 1/(Z
2
-1.2Z+0.2)         (Apr/may, 2012) 

      (ii) Find the Fourier transform of the following  

 1. X1[n] = X[1-n] 

2. X2[n] = (n-1)
2
x[n] 
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35. State and prove sampling theorem for low pass band limited signal and explain the 

process of reconstruction of the signal from its samples.     Nov12 

36. State and prove any two properties of DTFT.        Nov12 

37. Find the Z transform of x(n) = cos(nθ) u(n).        Nov12 

38. Determine the inverse Ztransform for the following expression using partial fraction 

expression 

3

1
||,

6

1
1

3

1
1

1
)(

11

























Z

zz

ZH          Nov12 

39. Determine the Z transform x(n)= a
n
 cos (wn)u(n).       May13 

40. Determine the inverse z transform of          May13 

 
1||,

5.05.11

1
)(

21






Z

zz
ZX

 

 

41. State and prove the time shift and frequency shift property of DTFT.   May13 

42. Determine the DTFT OF (1/2)
 n

 u (n) . Plot its spectrum.     May13 

43. Determine the discrete time Fourier transform of x(n) = a
|n|

,|a|<1.    Nov13 

44. Find the z transform and ROC of the sequence x(n) = r
n
 cos(nθ) u(n).   Nov13 

45. State and prove the following properties of Z transform Linearity, Time Shifting, 

Differentiation, and Correlation.           Nov13 

46. Find the inverse Z transform of the  function.      Nov13 

3

2
||,

3

2
1

1
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2

1

1




















Z
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47. Using convolution property of DTFT , find the inverse DTFT of    May14 

48. 1||,
)1(

1
)(

2






a

ae
eX

jw

jw     

49. Find the inverse z transform of 1||,
)1)(05.(

)(
2

2




 Z
ZZ

Z
ZX     May14 

50. State and prove sampling theorem.          Nov14 

51. Using Z transform find the convolution of two sequences x1(n)={1,2,-1,0,3} and 

x2(n)={1,2,-1,}              Nov 14 

52. Find X(Z)is x(n)=n
2 

u(n).            Nov14 

53. Find inverse Z transform of  2||,
)2)(1(

)1(
)(

3





 Z

ZZ

ZZ
ZX

     

Nov14 

54. The nyquist rate of signal x(t) is Ωo. what is the nyquist rate of the following signals. 

1, x(t)-x(t-1) 2, x(t) cosΩot.           Nov 14 

55. Explain in detail the properties of Discrete-time Fourier transform. May15 

56. Determine the Z-transform of the following signal and plot the ROC. MAY 15 

 (i)  

 (ii)  
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57. A continuous time sinusoid   is sampled at a ratefs=1000 Hz. 

Determine the resulting signal samples if the input signal frequency f is 400 Hz, 600 

Hz and 1000 Hz respectively. May 15N 

58. Prove the following DTFT properties. May 15N 

   (1)  

   (2) X(Ω-  

59. Find the DTFT of  May 15N 

60. Using suitable z transform properties find X(z) if May 15N 

  

61. Find the z transform of  May 15N 

62. Compute DTFT of a sequence x[n]=(n-1)x[n]. Use DTFT properties. Nov 15 

63. Find the discrete time Fourier transform of        Nov 15. 

64.State and prove the properties of z-transform. Nov 15 

65.State and explain sampling theorem both in time and frequency domains with necessary 

66.quantitative analysis and illustrations. Nov 15N 

67.State and prove any two properties of DTFT and any two properties of z-transform. 

Nov 15N 

68. State and prove Sampling theorem. Jun 16 

69. Using Z-transform find the convolution of x1(n) = {1,2,-1,0,3} and x2(n) = {1,2,-1} 

Jun 16 
70. Find X(z) if x(n) = n

2
u(n). Jun 16 

71. Find inverse Z-transform of X(Z) = . ROC |z|>2 Jun 16 

72. The Nyquist rate of a signal is x(t) is Ω0. What is the Nyquist rate of the following 

signals? Jun 16 

(a). x(t)-x(t-1) 

(b). x(t)cos Ω0t 

73. State and prove sampling theorem. Jun 16N 

74. What is aliasing? Explain the steps to be taken to avoid aliasing. Jun 16N 

75. State and prove Jun 16N 

(a). Convolution theorem of DTFT 

(b). Initial value theorem of Z-transform 

76. Discuss the effects of undersampling a signal using necessary diagrams. (5) Dec 16N 

77. Find the Z-transform of x[n] = a
n
u[n]-b

n
u[-n-1] and specify its ROC.(8) Dec 16N 

78. Give the relationship between Discrete Time Fourier Transform (DTFT) and 

Z-transform. (5) Dec 16N 

79. State and prove the time shifting property and time reversal property of Z-transform. 

(8) Dec 16N 
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UNIT V LINEAR TIME INVARIANT-DISCRETE TIME SYSTEMS 
 

Difference Equations-Block diagram representation-Impulse response - Convolution 

sum- Discrete Fourier and Z Transform Analysis of Recursive & Non-Recursive systems 
 

 

PART-A 

1. Define convolution sum?  

If x(n) and h(n) are discrete variable functions, then its convolution sum  

y(n) is given by,  

y(n)=Σ x(k) h(n-k)  

 

2. List the steps involved in finding convolution sum?  

o folding  

o Shifting  

o Multiplication  

o Summation  

 

3.List the properties of convolution?  

 Commutative property of convolution  

        x(n) * h(n) = h(n) * x(n) = y(n)  

 Associative property of convolution 

       [ x(n) * h1(n)] * h2(n) = x(n) * [h1(n) * h2(n)]  

 Distributive property of convolution  

       x(n) * [h1(n) + h2(n)] = x(n) * h1(n) + x(n) * h2(n)  

 

4. Define LTI causal system?  

A LTI system is causal if and only if ,h(n) = 0 for n<0.This is the sufficient  and 

necessary condition for causality of the system.  

 

5. Define LTI stable system?  

The bounded input x(n) produces bounded output y(n) in the LTI system only  if,  




n

| h(n)| <  ∞.  

When this condition is satisfied, the system will be stable.  

 

 

6. Define FIR system?  

The systems for which unit step response h(n) has finite number of terms, they  

are called Finite Impulse Response (FIR) systems.  

 

7. Define IIR system?  

The systems for which unit step response h(n) has infinite number of terms,  they 

are called Infinite Impulse Response (IIR) sysrems.  

 

8. Define non recursive and recursive systems?  
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When the output y(n) of the system depends upon present and past inputs  then it is 

called non-recursive system.  

When the output y(n) of the system depends upon present and past inputs as 
 

 

9. State the relation between fourier transform and z transform? (Apr/May, 2011) 

The fourier transform is basically the z-transform of the sequence evaluated  

on unit circle.  

i.e., X(e
jω

) = X(z)|z=e
jω

  

 

10. Define system function?  

H(z)= Y(z) is called system function. It is the z transform of the unit  sample 

X(Z) response h(n) of the system.  

 

11. What is the advantage of direct form 2 over direct form 1 structure?  

The direct form 2 structure has reduced memory requirement compared to  direct 

form 1 structure.  

 

12. What is an advantage of FFT over DFT?  

FFT algorithm reduces number of computations.  

 

13. List the applications of FFT?  

 Filtering  

 Spectrum analysis 

 Calculation of energy spectral density  

 

14. How unit sample response of discrete time system is defined?  

The unit step response of the discrete time system is output of the system to Unit 

sample sequence. i.e., T[ð(n)]=h(n). Also h(n) =z {H(z)}.  

 

 

15. A causal DT system is BIBO stable only if its transfer function has _________.  

Ans:A causal DT system is stable if poles of its transfer function lie within the unit circle.  

 

16. If u(n) is the impulse response response of the system, What is its step response?  

        (Nov/Dec, 2010) 
Here h(n) = u(n) and the input is x(n) = u(n).  

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

 

17.Convolve the two sequences x(n)={1,2,3} and h(n)={5,4,6,2}  

Ans: y(n)={5,14,29,26,22,6}  

 

18.State the maximum memory requirement of N point DFT including twiddle 

factors?  

Ans: [2N+N/2]  

 

19. Define the state of a system?     (Nov/Dec, 2011) 
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The state of a system is defined as the minimum number of initial conditions that 
must be specified at any initial time t0

 so that the complete behavior of the system at any 

time t>t0,is determined if the input x(t) is known.   

 

20. What are the advantages of state space model over that of transfer function 

model?       (Apr/May, 2012) 

 i) State space model is applicable to linear,non linear and time varying systems 

whereas T.F. model is applicable to linear systems only. 

ii) T.F. model requires initial conditions to be zerowhereas for state space model 

the initial conditions need not be zero. 

iii) T.F.model is poerless for MIMO systems. 

iv)It is difficult to handle large complex systems with transfer function model. 

 

 27. Find the system function for the given differential equation  

y(n) = 0.5 y(n-1)+x(n)    (Apr/May, 2012) 

 System function, H(Z) = 1/(1+0.5Z
-1

) 

 

28. Find the convolution of two sequences x(n)={1,1,1,1} and h(n)={2,2}? Nov12  

 

y(n) = 3,5,5,5,2 

29. A Causal LTI system has impulse response h(n) for which the Z transform is  

             

)25.01)(
2

1
1(

1
)(

11

1










zz

z
ZH . 

Is the system stable? Explain.            Nov12  

Poles are 0.25 & 0.5. 

ROC |Z| > 0.5 

ROC Includes unit circle so the system is stable. 

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

causal.                 May13 

y(n)=x(-n) is a non causal. Output depends on future value. 
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31. If X(w) is the DTFT of x(n) , what is the DTFT of x*(-n) ?    May13 

DTFT [ x*(-n) ] = X*(e
jw

) 

32. Define convolution sum with its equation .        Nov13 

y(n)=Σ x(k) h(n-k)  

 

33. check whether the following system is causal & stable.     Nov13 

    
2

1
||,

21

1

2

1
1

1
)(

1
1













Z
z

z

ZH  

 

h(n)= - (0.5)
n 

u(-n-1) + (2)
n 

u(-n-1) 

The system is non causal & stable. 

 

34. Find the overall impulse response h(n) when two systems h1(n)= u(n) and h2(n)= 

δ(n)+2δ(n-1) are in series.            May 14 

 

35. Using Z transform check whether the following system is stable.   May 14 

     
 

36. Define stability in LTI system. May15 

The bounded input x(n) produces bounded output y(n) in the LTI system only  if,  




n

| h(n)| <  ∞.  

When this condition is satisfied, the system will be stable. 

37. List the steps involved in linear convolution. May15 

Folding 

Shifting 

Multiplying 

Adding 

38. Name the basic building blocks used in LTIDT system block diagram. May 15N 

Adder , Multiplier, Delay element 

39. Write the  order difference equation. Nov14,May 15N 

 
40. List the four steps used to obtain convolution. Nov 15 

41. Distinguish between recursive and non-recursive systems. Nov15N 

When the output y(n) of the system depends upon present and past inputs  then it 

is called non-recursive system.  

When the output y(n) of the system depends upon present and past inputs as 

recursive system.  

42. Convolve the following signals, x[n]={1,1,3} and h[n]={1,4,-1}. Nov15N 
 

 

1   3  1       1    =  12 
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1  1  3       4  = 2 

3  1  1      -1  = 6 

 

43. Convolve these two sequences x[n] = {1, 1, 1, 1} and h[n] = {3, 2}. Jun 16 

44. A causal impulse system has impulse response h(n), for which Z-transform is 

H(Z) = . Is the system stable? Explain. Jun 16 

45. From discrete convolution sum, find the step response in terms of h(n). Jun 16N 

46. Define non-recursive system. Jun 16N 

47. Convolve the following sequences x(n) = {1,2,3} and h(n) = {1,1,2}. Dec 16N 

48. Given the system function H(z) = 2+3z
-1

+4z
-3

-5z
-4

. Determine the impulse 

response of h(n). Dec 16N 

 

PART-B 

1. a) Determine the transposed structure for the system given by difference equation 

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

     b) Realize H(s)=s(s+2)/(s+1)(s+3)(s+4) in cascade form 

2. A difference equation of a discrete time system is given below: 

y(n)-3/4 y(n-1) +1/8 y(n-1) = x(n) +1/2 x(n-1) 

Draw direct form I and direct form II.      ( Apr/May, 07) 

3. Give the summary of elementary blocks used to represent discrete time systems.  

4. Determine the parallel form realization of the discrete time system is  

y(n) -1/4y(n-1) -1/8 y(n-2) = x(n) +3x(n-1)+2x(n-2) (10). (Nov/Dec, 03) 

5. Determine system transfer function and impulse response of discrete time system 

described by the difference equation 

y(n)-5/6 y(n-1)+1/6y(n-2)=x(n)- 1/2x(n-1). 

6. Obtain the Direct form I and Direct form II realization for the system described by the 

difference equation  

y(n)- 5/6y(n-1)+y(n-2)= x(n)+ x(n-1). 

7. Obtain the Cascade and parallel form. 

realization for the system described by the difference equation  

y(n)- 1/4y(n-1)-1/8 y(n-2)= x(n)+3 x(n-1)+2 x(n-2)  (Nov/Dec, 03) 

8. Determine the convolution of x(n)={1,1,2} h(n)=u(n) graphically? 

9. Determine the forced response for the following system 

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

for x(n)=(1/8)n u(n) . Assume zero initial conditions? ( Apr/May, 07) 

10. Compute the response of the system 

y(n)=0.7 y(n-1) – 0.12 y(n-2) + x(n-1) – x(n-2) 

to the input x(n) = n u(n). Is the system is stable?   

11. Find the output y(n) of a linear time invariant discrete time system specified by the 

equation.  

Y(n)-3/2y(n-1) +1/2 y(n-2) = 2x(n) +3/2 x(n-1) when initial conditions are 

y(-1)=0, 

y(-2) = 1 and input x(n)=(1/4)n u(n).  

12. Find the frequency response of the following causal system. 

Y(n)=1/2x(n)+x(n-1)+1/2 x(n-2)  

13. Consider the system 
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  H(z) =
)2.0)(4.0(

2.0

 ZZ

Z
   , ROC: |z| > 0.4 

 Find the Impulse response function of the system. 

a. Why does the DTFT exists for the system 

b. Find the DTFT. 

14. A Casual system is represented by the following difference equation 

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

   a. Find the system function H(z) and give the corresponding region of convergence 

   b. Find the unit sample response of the system. 

   c. Find the frequency response H (e
jw

) and determine its magnitude and phase.  

15. Find the state variable matrices A,B,C, and D for the equation  

Y (n) - 3y (n-1)- 2y (n-2) = x(n)+5x(n-1)+6x(n-2)   (Nov /Dec2002) 

16. Find the state variable matrices A,B,C and D for the input- output relation given by 

the equations 

Y(n) = 6y(n-1)+4y(n-2) + x(n) +10x(n-1) +12x(n-2) (Apr/May 2003) 

17. Find the impulse response of the discrete time system described by the difference 

equation 

 Y(n-2)-3y(n-1)+2y(n)=x(n-1)     (Apr/may, 2010) 

18. Discuss the block diagram representation for LTI discrete time system. (Apr/may, 

2010) 
19. Describe the state variable model for DT system. (Apr/may, 2010) 

20. Find the state variable matrices A,B,C,D for the equation (Apr/may, 2010) 

 y(n)-3y(n-1)-2y(n-2)=x(n)+5x(n-1)+6x(n-2) 

21. Obtain the direct form II structure for  (Nov/Dec, 2010) 

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

22. A discrete time causal system has a transfer function (Nov/Dec, 2010) 

 H(Z)= 1-Z
-1

 / 1-0.2Z
-1

+0.15Z
-2 

 
i). Determine the difference equation of the system. 

 ii). Show the pole zero diagram. 

 iii). Find the impulse response. 

23. Obtain the cascade realization of (Apr/may, 2011)                   

 y(n)-1/4y(n-1)-1/8y(n-2)=x(n)+3x(n-1)+2x(n-2)        

24. Obtain the relationship between DTFT and Z transforms  (Apr/may, 2011) 

25. The state variable description of the system is given as  (Apr/may, 2011) 

      A= 








 11

10
    b= 









2

0
   C=[3 0]   D=[0]  Determine the transfer function 

of the system. 
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26. Determine the response of the system   with impulse response h(n) =u(n+2) –u(n-9) 

for the input               x(n) =  u(n)- 2u(n-3)+u(n-6) by performing convolution 

graphically  .  (Nov/Dec, 2011) 

 

27. (i) Determine the response y(n) ,n≥0 of the system (by finding the homogeneous and 

particular solutions) described by the second order difference equation    

     (Nov/Dec, 2011) 
               y(n)-3y(n-1)-4y(n-2) = x(n)+2x(n-1) when the input sequence is x(n) = 

4
n
 u(n). 

      (ii) Obtain the cascade and parallel realizations for the system described by the 

system functions. 

  H(z) = 
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1
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1
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28. (i)Find the impulse response of the difference equation    (Apr/may, 2012) 

Y(n) -2y(n-2)+y(n-2)+3y(n-3) = x(n)+2x(n-1) 

    (ii) Find the state variable matrices A,B,C and D for the input output relation given 

by 

         Y(n) =6y(n-1)+4y(n-2) +x(n)+10x(n-1)+12x(n-2). 

29.  Draw the direct form II block diagram representation for the system function 

         H(Z) = 1+2Z
-1

-20 Z
-2

-20Z
-2

-5Z
-4

+6Z
-6

 / (1+0.5Z
-1

-0.25Z
-2

) 

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

through the system having h(n)= {1,2,3}.                        (Apr/may, 2012) 

30. Find the system function and the impulse response h(n) for a system described by the 

following input-output relationship Nov12 

)(3)1(
3

1
)( nxnyny    

31. A linear time invariant system is characterized by the system function   Nov12 

 21

1

5.15.31

43
)(










zz

z
ZX

 

32. Specify the ROC of H(Z) and determine the h(n) for the following conditions Nov12 

The system is stable. 

The system is causal  

The system is anti causal 

33. Derive the necessary and sufficient condition for BIBO Stability of LSI.   Nov12 

34. Draw the DF and cascade form and parallel form block diagrams of the following system 

functions. Nov12 
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35. Obtain the impulse response of the system given by equation.     May13 

)()2(
6

1
)1(

6

5
)( nxnynyny   
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36. Determine the range of values of the parameter a for which the LTI system with the 

impulse response h(n) = a
n 

u(n) is stable.          May13 

37. Compute the response of the system  for the input x(n) = nu(n). Is the system stable?  

)2()1()2(12.0)1(7.0)(  nxnxnynyny
 

38. Compute convolution sum of the following sequence Nov13 



 


otherwise

n
nx

,0

40,1
)(

 



 


otherwise

na
nh

n

,0

60,
)(

 

39. Draw the DF I ,II implementations of the system described by the difference equation.  

)1()()2(
8

1
)1(

4

1
)(  nxnxnynyny  Nov13 

40. Determine the transfer function and impulse response for the causal LTI system  

)1(2)()2(
8

3
)1(

4

1
)(  nxnxnynyny  Nov13 

41. Find the convolution of sum of x(n) =r(n) & h(n) =u(n). May14 

42. A causal LTI system is described by )()2(
6

1
)1(

6

5
)( nxnynyny   where x(n) is 

the input to the system h(n) is the impulse response of the system. Find System function 

H(Z) AND impulse response H(n). May14 

43. Find the DTFT of x(n) =[0,1,2,1,0].Nov14 

44. Given 4.0||,
)2.0)(4.0(

2.0
)( 


 Z

ZZ

Z
ZH . Find the impulse response of the system. Nov14 

45. Find the step response of the system )()1(
3

1
)( nxnyny   Nov14 

46. Describe the role of state equations and matrix in the analysis of LTI-CT systems. May 15 

47. Find y(n)=x(n)*h(n) using matrix method. May 15 

 X(n)={1,2,3,4} h(n)={1,1,1,1} 

48. Determine the impulse response and step response of  May 15N            

 

49. Find the convolution sum between x(n)={1,4,3,2} and h(n)={1,3,2,1} May 15N   

50. A causal system has   and  

 . Find the impulse response and output if 

 May 15N 

51. Compare recursive and non recursive systems. May 15N 

52. State and prove the properties of discrete Fourier transform. Nov 15 

53. Find the DTFT of the signal  Nov 15 

54. Find the six point DTFT of  Nov 15 

55. Convolve the following signals: Nov 15N 
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56. Consider an LTI system with impulse response h[n]=  and the input to this system 

is x(n)= u(n) with  < 1. Determine the response y[n]. Nov 15N 

  (i) When =   (ii) When  Using DTFT 

 

57. Find the system function and the impulse response h(n) for a system described by the 

following input-output relationship. y(n)=1/3y(n-1)+3x(n) Jun 16 

58. A linear time-invariant system is characterised by the system function Jun 16 

H(Z) =  

Specify the ROC of H(z) and determine h(n) for the following conditions: 

(a). The system is stable 

(b). The system is causal  

(c). The system is Anti-causal. 

59. Derive the necessary and sufficient condition for BIBO stability of an LTI system. Jun 

16 
60. Draw the direct, cascade form and parallel form block diagrams of the following 

system function Jun 16 

H(z) =  

61. Realize the following function in cascade form Jun 16N 

 
62. Convolve x(n) = {1,1,0,1,1} and h(n) = {1,-2,-3,4} Jun 16N 

 

63. A system is governed by a linear constant coefficient difference equation Jun 16N 

y(n) = 0.7 y(n-1)-0.1 y(n-2)+2 x(n)- x(n-2) 

64. Find the output response of the system y(t) for an input x(n) = u(n). 

65. Convolve the following signals x[n] = u[n]-u[n-3] and h[n] = (0.5)
n
u[n]. Dec 16N 

66. Determine whether the given system is stable by finding H(z) and plotting the 

pole-zero diagram. Dec 16N 

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

67. A causal system has input x[n] and output y[n]. Dec 16N (C) 

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

h[n] = 𝞭 [n]
6
-(2 𝞭 [n-1])/3 

Find the  

1) System function H(z) 

2) Impulse response h[n] 

3) Frequency response H(e
jw

)  
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