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1 (a) An analog signal is sampled at the rate of 8khz. If 512 samples of this signal are used to 

compute DFT X(k). Calculate the analog and digital frequency spacing between adjacent X(k) 

elements. Also, calculate analog and digital frequencies corresponding to k=64

Sol: 

1 (b) With a neat diagram explain the scheme of a DSP system

Sol: 



2 (a) Explain the two methods of sampling rate conversions used in DSP system, with suitable block 

diagrams.

Sol: 



2 (b) Let 
n
x¿

)=[0,3,6,9,12] be interpolated with L=3. If the filter coefficients of the filters are

bk=[1/3,2 /3, 1,2/3,1/3] , Determine the interpolated sequence.

Sol: 

3  For the FIR filter y (n)=0.5 x (n)+0.5 x (n−1)  Determine i) System Function ii) Magnitude 

response iii) phase response iv) impulse response v) group Delay

Sol: 

(i)  cos (Ɵ /2)e− jƟ/2

(ii)  cos (Ɵ /2)

(iii) (Ɵ /2)

(iv) [ 0.5,  0.5]

(v) -1/2



4  Give the structure of a 4X4 Braun multiplier, Explain its concept. What modification is required to

carry out multiplication of signed numbers? Comment on the speed of the multiplier

Sol: 



5 (a) What is the role of a shifter in DSP? Explain the implementation of 4-bit, shift- right barrel 

shifter, with a diagram

Sol: 



5 (b) Draw the schematic diagram of the saturation logic and explain the same

Sol: 



6 (a) Explain how the circular addressing mode and bit reversal addressing mode 
are implemented in a DSP

Sol: 



6 (b) What is pipelining? Explain the implementation of 8-tap FIR filter using 8 MACs.

Sol: 

 An architectural feature to increase the speed of DSP algorithm is known as 
ppelining

 The instruction to be executed is broken in to a number of steps
 As an example, execution of the instruction can be broken down into 5 

different steps – Instruction  fetch, decode, operand fetch, execute, save the 
result

 


