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                                 Register Number:………….….                 

M.E DEGREE EXAMINATIONS: JUNE 2016 

(Regulation 2015) 

Second Semester  

EMBEDDED SYSTEM TECHNOLOGIES 

P15EST205: DSP for Embedded Systems  

COURSE OUTCOMES 

CO1: Learn the various types of signal and signal conversion techniques. 

CO2: Acquire the knowledge of transformation of signal and analyze the spectrum. 

CO3: Describe the architecture of DSP and design analog and digital filter circuits. 

Time: Three Hours Maximum Marks: 100 

Answer all the Questions:- 

PART A (10 x 1 = 10 Marks) 

1. Sequence the following analog to digital conversion process in appropriate order 

1.Signal is sampled at the rate greater than twice the sampling frequency  

2. Signal is fed to sample and hold circuit  to maintain constant amplitude during     

the conversion process  

3. Analog input is fed to the low pass filter 

4. Signals are fed to the successive approximation  converter 

CO1 [K2] 

 a)  3-2-1-4 b) 2-3-1-4  

 c)  3-1-2-4 d) 1-3-4-1  

2. A CT signal x(t) = cos(2πt) + sin(2000t) is to be sampled. The Nyquist sampling rate 

for the signal is :  

CO1 [K2] 

 a) 2000 π b) 1000/π  

 c) 4000/ π d) 2000/π  

3. The two sequences x(n) = {1,2,3,1} and h(n) = {2,2} are convolved using circular 

convolution. The resulting sequence length is :  

CO2 [K2] 

 a) 4 b) 5  

 c) 6 d) 3  

4. Matching the signals  with its z transform 

 

 

CO2 
 
 
 

[K2] 
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X(n) X(Z) 

A.  δ(n) 1. Z-1 

B.  x(n-1) 2. 1 

C. x(-n) 3. Z-1 X(Z)  

D.  δ(n-1) 4.  X(Z-1) 

 

 
 
 

 a) A -2, B-3, C-1, D-4 b) A -2, B-3, C-4, D-1  

 c) A -3, B-2, C-1, D-4 d) A -3, B-2, C-4, D-1  

5. The filter is stable and critically stable if in S domain if all the poles lies  in ____.  

 i) left half of S plane     

ii) right half of s plane 

iii) on the s plane            

 iv) anywhere in the s plane 

CO2 [K2] 

 a) Both i) and iii) b) Both i) and ii)  

 c) Both ii) and iii) d) Only i)  

6. To compute DFT of 32 point sequence ,  FFT requires ______ numbers of addition 

and   _____ multiplication. 

CO2 [K2] 

 a) 192 , 96 b) 160, 80  

 c) 80, 160 d) 96, 192  

7.  Match the following systems 

A) IIR filter                       1)  recursive   

B) FIR filter                      2)  non recursive 

C) Butterworth filter         3)  Ripples in pass and stop band 

D) Chebyshevfilter           4)  Monotonic   in pass and stop band                                                                            

CO3 [K2] 

 a) A -1, B-2, C-3, D-4 b) A -1, B-2, C-4, D-3  

 c) A -2, B-1, C-4, D-3  d) A -2, B-1, C-3, D-4   

8.  Assertion (A) : Windowing technique is used to avoid gibbs oscillations 

Reason (R) : Multiplying by window increases the number of coefficient of the filter  

CO3 [K3] 

 a) Both A and R are correct and R is 

correct explanation of A 

b) Both A and R correct but R is not 

correct explanation of A 

 

 c) A is correct but R is wrong d) A is wrong but R is correct   

9. ______________ is  specifically inbuilt module used to reduce  the device power 

consumption in Blackfin processor  

CO3 [K1] 

 a) Dynamic Power Management  b) Sleep mode  
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 c) Serial port d) Capture unit  

10. The maximum number of instructions executed per clock cycle in  a blackfin 

processor is  

CO3 [K1] 

 a) 3 b) 4  

 c) 2 d) 5  

 

PART B (10 x 2 = 20 Marks) 

11. Determine if the system y (n) =n x(2n) is (i) Linear (ii) Time invariant. CO1 [K2] 

12. Sketch the discrete time signal x(n) =4 δ(n+4) + δ(n)+ 2δ(n-1) + δ(n-2)-- 5δ(n-3) . 

Also Sketch the plot for time shift x(n+1) 

CO1 [K2] 

13. Determine the convolution of the given signals using z-transform:  

x1(n) = (1/4)nu(n-1),          x2(n) = [1 + (1/2)n]u(n)  

CO2 [K2] 

14. Obtain the inverse Z transform of x(z)= log(1+z-1) CO2 [K3] 

15. Compute the DFT of the sequence x(n)= {0, 1, 2, 3}. CO2 [K1] 

16. Differentiate DIF and DIT algorithm.  CO2 [K1] 

17. Determine the order of the analog Butterworth filter that has a 2 db pass band 

attenuation at a frequency of 20 rad/sec and atleast 10 db stop band attenuation at 30 

rad/sec. 

CO3 [K2] 

18. Illustrate Gibb’s phenomenon. How to reduce it?  CO3 [K1] 

19. What is the function of MAC unit in Blackfin DSP processors? CO3 [K1] 

20. What is the purpose of interfacing SPORT peripheral device in Blackfin DSP 

processor? 

CO3 [K2] 

 

PART C (6 x 5 = 30 Marks)  

21. Determine whether the following signals are energy signal or power signal. 

i) X(n)=(2)n u(n) 

ii)  X(n) =cos (n) u(n) 

 CO1 [K2] 

22. Compute the Z-transform of x (n) =   n an u (-n-1).   CO2 [K3] 

23. Find the inverse z transform of the given system using Cauchy integral method.

            
��

�����������
 

 CO2 [K2] 

     

24. Compute the DFT of the given sequence using DIF –FFT algorithm 

X(n) = { cos(nπ)   for 0≤ n ≤3} 

 CO2 [K2] 
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25. Transform an analog filter with the transfer function into a digital filter using 

impulse - invariant technique.��	� 
  0.5�S�4�
�S�1��S�2� 

 CO3 [K2] 

26. Explain the various modes of operation of dynamic power management unit for 

reducing power dissipation.  

 CO3 [K2] 

 

Answer any FOUR Questions 

PART D (4 x 10 = 40 Marks) 

27. Check for following systems are linear, causal, time invariant, and  static  

i) y(n) = x(2n)+3 

ii) y(n) = δ(n) + sin π n 

iii) y(n) = x(n) cos (x(n) 

iv) y(n) = nx(-n+2) 

 CO1 [K3] 

 

28. A discrete time system is defined by the differential equation.  

y(n) -0.6 y(n-1) +0.5  y(n-2) = x(n) - 0.7 x(n-2).  

a) Determine the system function H(Z) and plot the pole zero pattern 

b) Determine the impulse response h(n) 

 CO2 [K2] 

 

29. Compute the 8-point DFT of the given sequence using radix-2 DIT algorithm. 

Solve using butterfly diagram.  

x[n] = { x(n)={1, 1, 1, 1, 2, 2, 0, 0} 

 CO2 [K2] 

 

30. Design an ideal high pass filter using Hamming window with N=11. 

Hd (e jω) = { 1                for  - 0.25 π ≤ ω ≤ 0.25π 

                  { 0                for   0.25 π ≤ |ω| ≤ π 

 CO3 [K2] 

     

31. Explain the architecture of Blackfin processor along with its peripheral 

interfacing devices. 

 CO3 [K2] 

 

 

************* 

 


