Digital Signal Processing (ECE 411) Sec A & B & C
Chapter wise important questions

I Chapter
Short Questions:

1. Define Linear and Non-Linear discrete time systems.

2. Define periodic and Aperiodic signals.

3. Define Time-Invariant and Time-Variant systems.

4. State and prove duality and convolution properties of DTFT.

5. Write a note on “sampling theorem”.

6. Discuss the effects of truncating a sequence x[n]  of infinite duration.

7. Differentiate between Time-invariant and Non-Linear systems

8. Give an example for discrete time signal and discrete time system..

9. Write short notes on causality condition

10. What are energy and power signals?

11. Define static and dynamic systems.

12. List two properties of convolution

13. What is the linear constant coefficient difference equation and write Nth order difference equation of the discrete – time systems.

a. Determine which of the following signals are periodic compute their fundamental period

b. Cos[0.1πn]

c. [image: image2.png]



14. What are the conditions for BIBO stability?

15. What is aliasing? Why does it occur?.

16. What is meant by canonical form of realization of digital filters?

Essay Questions:

1. Explain linearity, Time Invariance, Stability and causality of a Discrete time system with two examples each

2. Test the following systems for linearity, memory less, causality, time invariance properties




a. y[n]=x[n2]




b. y[n]=x[2n]




c. y[n]=n.x[n-2]


d. [image: image4.png]yln]l = 2x[n + 1] + [x[n — 1]]*





e.  y[n] = log[n].x[n]
3. Write short notes on Finite word length effects in realization of Digital filters

4. Find the convolution of two finite duration sequences
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5. Explain the effect of finite word length

6. State and prove necessary and sufficient conditions for the causality and stability of an LTI systems

7. Let e[n] be an exponential sequence i.e. e[n]=an for all n and let x[n] and y[n] denote two arbitrary sequences, Show that



[e[n]x[n]]*[e[n]y[n]] = e[n][x[n]*y[n]]

8. Verify whether the system y[n]=x[n]+n.x[n+1] is linear causal and stable or not. Justify your answer analytically

9. Show that an LSI system can be characterized by its unit sample response

10. State and prove frequency shifting property of Fourier transform and parsavels theorem

11. Find the fourier transform of the following signals
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12.  Find the unit step response of the system with h[n] =a|n| with |a| <1

13. Determine whether the following LTI systems are memory less causal, stable or not



a. h[n] =en u[n+1]



b. h[n] = a|n|; a<1



c. h[n] = sin(nπ)



d.h[n] = cos(nπ/2)u[n]
II Chapter
Short Questions:

1. State and prove parseval’s theorem for the sequence x[n]

2. Write about Jury’s criterion.

3. Find the Z-Transform of anu[n] also mention its ROC

4. What is the relation between Z Transform and DTFT?

5. Write short notes on system function.
6. Determine the Z Transform and ROC of following sequence x[n]=3(2)nu[n]
7. What are different methods of evaluating inverse Z- transform?

8. If X[z] is the Z Transform of x[n] , then determine the Z Transform of x[n-m].

9. Find Z transform and ROC for the function given by y[n]=u[n-1]

10. Find the Z transform and ROC of Sequence x[n]=sin[won]

11. Show that the sequences anu[n] and –an u[-n-1] have the same Z transform, but the ROC is different.

Essay Questions:

1. Show that the frequency response of a discrete time system is a periodic function of frequency. Obtain the frequency response of the system with difference equation 

Y[n]=x[n]+2x[n-1]+3y[n-1]. Sketch its magnitude and phase as a function of frequency for w ≤ π

2. A. Define Z Transform and prove the following properties of Z Transform
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B. State and prove the final value theorem of Z transform


C. Find the inverse Z Transform of the function
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  for |Z|≥3
3. A. Determine the response y[n] for n ≥ 0 of the system described by the difference equation y[n]-4y[n-1]+4y[n-2]=x[n]+x[n-1]. When the input is x[n]=(-1)nu[n] with initial conditions y[-1]=y[-2]=0.

B. Show that the canonical form realization of the following transfer function:
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4. Determine the impulse response h[n] for the system described by second order difference equation. Assume that the system is at rest initially.

Y[n] – 3 y[n-1] - y[n-2] = x[n] + 2x[n+1]
5. Determine the inverse Z Transform of the following
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6. Given the sequence [image: image20.png]x[n] = (00)" forn=0
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Compute the amplitude and phase response of the Fourier transform of the sequence 
as a function of frequency for w ≤ π

7. Determine the Z Transform and ROC for the following sequence
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8. Find the inverse Z transform of X[z] given below where the ROC is i. |z|>1 

ii. |z|<1/3 using long division method
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9. Determine the frequency response, magnitude and phase response of the system 

Y[n] + 0.5 y[n-1] = x[n] –x[n-1]

10. Determine the transfer function and impulse response of the system described the equation y[n] = 0.5 y[n-1] + x[n] +1.5 x[n-1]

11. Find the magnitude and phase response of the system as a function of frequency for  w≤π, with impulse response of the system given as
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12. Find the Z Transform of  x[n] = [2-n+2n]u[n] and its region of convergence. What are its limitations?

13. Determine the inverse Z Transform of 
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14. Determine the impulse response and step response of the following causal system. Discuss on stability.

Y[n]+4y[n-1]+4y[n-2]=x[n]
15. A system has unit sample response h[n] given by 

 h[n]= -0.25δ[n-1]+0.5δ[n]-0.25δ[n+1]

a. Is the filter causal

b. Plot |H(ejw)|, phase plot
16. Find the input x[n] of the system, if the impulse response h[n] and output y[n] as shown below h[n]={1,2,3,2}, y[n] ={1,3,7,10,10,7,2}  using convolution property of Z Transform

17. Determine the convolution of pair of signals by means of Z Transforms
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18. Determine the impulse response and unit step response of the system described by the Difference equation y[n] = 0.6y[n-1] -0.08y[n-2]+x[n]

19. The output y[n] of an LTI system to input x[n]is given by y[n]=x[n]-2x[n-1]+x[n-2]. Compute and sketch the magnitude and phase and frequency response of the system as a function of frequency for w ≤ π.
20. State and prove convolution property of Z Transform.
21. Obtain the Z Transform and region of convergence of the following sequence
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22. The system is represented by the difference equation




Y[n]=x[n+1]+0.81x[n-1]-0.81x[n-2]-0.45x[n-2]

Determine the transfer function of the system. Sketch the poles and zeros on the Z-Plane.
23. Explain how the analysis of the discrete time invariant system can be obtained using convolution properties of Z transform.

24. A causal LTI system is defined by the difference equation



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

Find the frequency response H(ejw) magnitude response and phase response.

25. With reference to Z Transform, state and prove initial and final value theorem.

26. Determine the causal signal x[n] having the Z Transform
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