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III B.TECH - I SEMESTER EXAMINATIONS - MAY, 2011 DIGITAL SIGNAL PROCESSING (COMMON TO BIO-MEDICAL ENGINEERING, ELECTRONICS AND COMPUTER ENGINEERING) Time: 3hours



Max. Marks: 80 Answer any FIVE questions All Questions Carry Equal Marks ---



Define Linearity, Time invariant, Stability and Causality A second order discrete time system is characterized by the difference equation y(n)-0.1y(n-1)-0.02y(n-2)=2 x(n)-x(n-1). Determine y(n) for n≥0 when x(n) = u(n) and the initial conditions are y(-1)= 10 and y(-2) = 5. [8+8]



2.a)



Define DFT and IDFT. Compute the IDFT of the given time domain sequence x(n) = { 1,2,3,4,4,3,2,1}. Define Discrete Fourier Series and list out its properties. [8+8]
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1.a) b)



Compute FFT of the given sequence x(n) = {1,2,3,4,4,3,2,1} using Radix-2 DIF FFT Algorithm and also verify using IFFT using DIF. [16]



4.a)



Define Z- Transform. Determine the impulse response for the systems given by the difference equation y(n) +3y(n-1)+2y(n-2) = 2x(n)-x(n-1). Obtain the Direct Form - I and Direct form - II realization of the given LTI system governed by the difference equation y(n) = - 3/8 Y(n-1) + 3/32 y(n-2) + 1/64 y(n-3) + x(n) + 3 x(n-1) + 2 x(n-2). [8+8]



uW



b)



or



3.



Compare and Contrast Butterworth and Chebyshev approximations. Compute the poles of an Analog Chebyshev filter TF that satisfies the Constraints 0.707 ≤ | H(jΩ)| ≤ 1 ; 0 ≤ Ω≤ 2 | H(jΩ)| ≤ 0.1 ; Ω ≥ 4 and determine Ha(s) and hence obtain H(z) using optimum transformation. [8+8]



6.a)



Compare various windowing techniques with respect to Beam width and side lobes. Design a High Pass FIR filter whose cut-off frequency is 1.2 radians/sec and [8+8] N = 9 using Hamming Window.



nt



5.a) b)



b)



Discuss the process of Interpolation with a neat block diagram. Explain the implementation of Polyphase filter structure for interpolators. [8+8]



8.a) b)



Discuss various data addressing modes of TMS320C54xx processors Explain six stage pipeline architecture of TMS320C54xx processor.



Aj



7.a) b)
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Compute FFT of the given sequence x(n) = {1,2,3,4,4,3,2,1} using Radix-2 DIF FFT Algorithm and also verify using IFFT using DIF. [16]



2.a)



Define Z- Transform. Determine the impulse response for the systems given by the difference equation y(n) +3y(n-1)+2y(n-2) = 2x(n)-x(n-1). Obtain the Direct Form - I and Direct form - II realization of the given LTI system governed by the difference equation y(n) = - 3/8 Y(n-1) + 3/32 y(n-2) + 1/64 y(n-3) + x(n) + 3 x(n-1) + 2 x(n-2). [8+8]
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1.



Compare and Contrast Butterworth and Chebyshev approximations. Compute the poles of an Analog Chebyshev filter TF that satisfies the Constraints 0.707 ≤ | H(jΩ)| ≤ 1 ; 0 ≤ Ω≤ 2 | H(jΩ)| ≤ 0.1 ; Ω ≥ 4 and determine Ha(s) and hence obtain H(z) using optimum transformation. [8+8]



4.a)



Compare various windowing techniques with respect to Beam width and side lobes. Design a High Pass FIR filter whose cut-off frequency is 1.2 radians/sec and N = 9 using Hamming Window. [8+8]
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3.a) b)



5.a) b)



Discuss the process of Interpolation with a neat block diagram. Explain the implementation of Polyphase filter structure for interpolators. [8+8]



6.a) b)



Discuss various data addressing modes of TMS320C54xx processors Explain six stage pipeline architecture of TMS320C54xx processor.
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[8+8]



Define Linearity, Time invariant, Stability and Causality A second order discrete time system is characterized by the difference equation y(n)-0.1y(n-1)-0.02y(n-2)=2 x(n)-x(n-1). Determine y(n) for n≥0 when x(n) = u(n) and the initial conditions are y(-1)= 10 and y(-2) = 5. [8+8]
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Define DFT and IDFT. Compute the IDFT of the given time domain sequence x(n) = { 1,2,3,4,4,3,2,1}. Define Discrete Fourier Series and list out its properties. [8+8]
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Answer any FIVE questions All Questions Carry Equal Marks --Compare and Contrast Butterworth and Chebyshev approximations. Compute the poles of an Analog Chebyshev filter TF that satisfies the Constraints 0.707 ≤ | H(jΩ)| ≤ 1 ; 0 ≤ Ω≤ 2 | H(jΩ)| ≤ 0.1 ; Ω ≥ 4 and determine Ha(s) and hence obtain H(z) using optimum transformation. [8+8]
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Compare various windowing techniques with respect to Beam width and side lobes. Design a High Pass FIR filter whose cut-off frequency is 1.2 radians/sec and N = 9 using Hamming Window. [8+8] Discuss the process of Interpolation with a neat block diagram. Explain the implementation of Polyphase filter structure for interpolators. [8+8]



4.a) b)



Discuss various data addressing modes of TMS320C54xx processors Explain six stage pipeline architecture of TMS320C54xx processor.



5.a) b)



Define Linearity, Time invariant, Stability and Causality A second order discrete time system is characterized by the difference equation y(n)-0.1y(n-1)-0.02y(n-2)=2 x(n)-x(n-1). Determine y(n) for n≥0 when x(n) = u(n) and the initial conditions are y(-1)= 10 and y(-2) = 5. [8+8]



6.a)



Define DFT and IDFT. Compute the IDFT of the given time domain sequence x(n) = { 1,2,3,4,4,3,2,1}. Define Discrete Fourier Series and list out its properties. [8+8]
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Compute FFT of the given sequence x(n) = {1,2,3,4,4,3,2,1} using Radix-2 DIF FFT Algorithm and also verify using IFFT using DIF. [16]



Define Z- Transform. Determine the impulse response for the systems given by the difference equation y(n) +3y(n-1)+2y(n-2) = 2x(n)-x(n-1). Obtain the Direct Form - I and Direct form - II realization of the given LTI system governed by the difference equation y(n) = - 3/8 Y(n-1) + 3/32 y(n-2) + 1/64 y(n-3) + x(n) + 3 x(n-1) + 2 x(n-2). [8+8]
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Answer any FIVE questions All Questions Carry Equal Marks --Discuss the process of Interpolation with a neat block diagram. Explain the implementation of Polyphase filter structure for interpolators. [8+8]



2.a) b)



Discuss various data addressing modes of TMS320C54xx processors Explain six stage pipeline architecture of TMS320C54xx processor.
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Define Linearity, Time invariant, Stability and Causality A second order discrete time system is characterized by the difference equation y(n)-0.1y(n-1)-0.02y(n-2)=2 x(n)-x(n-1). Determine y(n) for n≥0 when x(n) = u(n) and the initial conditions are y(-1)= 10 and y(-2) = 5. [8+8]



4.a)



Define DFT and IDFT. Compute the IDFT of the given time domain sequence x(n) = { 1,2,3,4,4,3,2,1}. Define Discrete Fourier Series and list out its properties. [8+8]
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1.a) b)



Compute FFT of the given sequence x(n) = {1,2,3,4,4,3,2,1} using Radix-2 DIF FFT Algorithm and also verify using IFFT using DIF. [16]



6.a)



Define Z- Transform. Determine the impulse response for the systems given by the difference equation y(n) +3y(n-1)+2y(n-2) = 2x(n)-x(n-1). Obtain the Direct Form - I and Direct form - II realization of the given LTI system governed by the difference equation y(n) = - 3/8 Y(n-1) + 3/32 y(n-2) + 1/64 y(n-3) + x(n) + 3 x(n-1) + 2 x(n-2). [8+8]
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Compare and Contrast Butterworth and Chebyshev approximations. Compute the poles of an Analog Chebyshev filter TF that satisfies the Constraints 0.707 ≤ | H(jΩ)| ≤ 1 ; 0 ≤ Ω≤ 2 | H(jΩ)| ≤ 0.1 ; Ω ≥ 4 and determine Ha(s) and hence obtain H(z) using optimum transformation. [8+8]
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Compare various windowing techniques with respect to Beam width and side lobes. Design a High Pass FIR filter whose cut-off frequency is 1.2 radians/sec and N = 9 using Hamming Window. [8+8]
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