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*3563156* [3563] – 156

T.E. (Instrumentation and Control Engg.) (Semester – II) Examination,  2009

DIGITAL SIGNAL PROCESSING

(2003 Course)

Time : 3 Hours Max. Marks : 100

Instructions : 1) Answer  3 questions from Section – I and 3 questions from

Section – II.

2) Answers to the two Sections should be written in separate

books.

3) Black figures to the right indicate full marks.

4) Assume suitable data, if necessary.

SECTION – I

1. a) Compare Digital Signal processing with analog signal processing in details. 8

b) Determine the output response of the relaxed system characterized by the impulse

response h(n)=

n

2

1
⎟
⎠
⎞

⎜
⎝
⎛

 u(n) to the input signal  x(n) = 2n u(n). Also find magnitude

and phase response of the system. 8

OR

2. a) Determine and sketch magnitude and phase response of

 y(n) = 
2

1
 [x(n) + x (n – 2)]. 8

b) Obtain  cascade form and parallel form realization following system. 8

y(n) = – 0.1 y(n – 1) + 0.2 y(n – 2) + 3 x(n) + 3.6  x (n – 1) + 0.6 x (n – 2).

3. a) Explain following properties of Discrete Fourier Transform 8

i) periodicity

ii) Linearity

iii) Symmetry

iv) Multiplication of two DFTS.

P.T.O.
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b) Perform the circular convolution of the following two sequences :

⎭
⎬
⎫

⎩
⎨
⎧=
↑

1,2,1,2)n(x1   
⎭
⎬
⎫

⎩
⎨
⎧=
↑

4,3,2,1)n(x2 . Use Basic formula of circular

convolution. 8

OR

4. a) Find fast fourier transform of following input sequence using decimation in

Frequency algorithm. 8

x (n) = 2n ; 0≤n 7

= 0  ; otherwise

b) Explain the Goertzel Algorithm in details. 8

5. a) Give advantages and disadvantages of  digital filters. 4

b) Compare Finite Impulse  Response Filters with Infinite Impulse Response Filters. 4

c) Determine the FIR Filter coefficient for M = 7 for Following desired response

specifications : 10

Use Blackmann’s window.  Find frequency response of designed filter.

OR

6. a) Explain Gibbs phenomenon in details. 6

b) Design a Bandpass Filter which approximates the ideal Filter with cut off

frequencies at 0.2 rad/sec and 0.3 rad/sec. The filter order is M = 7. Use the

Hanning window Function.  Also find Magnitude and phase of designed

Filter. 12



SECTION – II

7. a) Why physically realizable and stable IIR Filters cannot have linear phase ? Explain

in details. 6

b) How mapping from s – plane to  z – plane is done in Bilinear  Transformation

IIR Filter design method ? Derive the expression  using Trapezoidal Formula for

analog filter given by 
as

b
)s(H

+
=  which should map with 

( )
( )1

1

z1

z1

T

2
s

−

−

+

−
=

into digital domain. 12

OR

8. a) Convert the analog Bandpass Filter with system Function  
9)1.0S(

1
)S(H

2a

++
=

into digital IIR Filter by use of backward difference for the derivative. Also Find

the poles of digital Filter. 6

b) Design Butterworth Filter for specifications given below : 12

π≤ω≤π≤

π≤ω≤≤≤

ω

ω

6.0;2.0)e(H

2.00;1)e(H8.0

j

j

Use impulse invariant transformation method.

9. a) Compare Fixed point and floating point DSP Processors. 8

b) Explain features of TMS320C67XX DSP Processor. 8

OR

10. a) Explain Architecture of  TMS320C6XX  DSP with neat block diagram. 8

b) Explain SPORT in details w.r.t. TMS320C67XX. 8

*3563156* -3- [3563] – 156



11. a) Write Assembly language program for FIR Filter (Low pass) using TMS 320C67XX

Instructions. 8

b) Explain commonly used assembler directives : 8

i) .Short

ii) . int

iii) .Float

iv) .double

OR

12. Explain following assembly instructions w.r.t. TMS320C67XX DSP processor. 16

i) STW . D2 A1, *+A4 [20]

ii) MVKL .S1 ×, A4

iii) LDH . D2 *B2++, B7

iv) B .S2 Loopname.

_________________

[3563] – 156 -4- *3563156*
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*3563155* [3563] – 155

T.E. (Instrumentation & Control) (Sem. – I) Examination, 2009

ELECTRONIC  INSTRUMENTATION

(2003 Course)

Time : 3 Hours Max. Marks : 100

Instructions : 1) Answer any 3 questions from each Section.

2) Answers to the two Sections should be written in separate

books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Your answers will be valued as a whole.

6) Use of logarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

7) Assume suitable data, if necessary.

SECTION – I

1. a) Explain Q. meter with respect to

i) Principle of working with circuit diagram. 6

ii) Two applications. 4

b) i) Find true r.m.s. value of sine wave with peak to peak voltage 8 volts

super imposed on d.c. voltage of 4 volts. 4

ii) Find true r.m.s value of pulse waveform with VP = 15 volts,  TON = 1 ms and

TOFF = 2ms. 4

OR

2. a) Explain working principle and constructional detail of True  RMS meter. 8

b) With the help of neat block diagram explain working of Automatic Test Equipment

(ATE). 10

3. a) What is Frequency synthesis ? Explain direct and indirect Frequency synthesis. 12

b) List two differences between function generator and frequency synthesizer. 4

OR P.T.O.
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4. a) With the help of neat block diagram, explain working of function generator. 8

b) Explain working of pulse generator with block diagram. 8

5. a) Explain various sweep modes in cathode ray oscilloscope. 6

b) With neat block diagram explain Digital Storage Oscilloscope. 10

OR

6. a) Explain in detail the ‘Alternate and chop’ mode used in dual Trace oscilloscope. 6

b) Explain following modes in Digital Storage Oscilloscope. 10

i) Post Trigger Mode

ii) Roll mode

iii) Pre Trigger Mode

SECTION – II

7. Write short notes on any three : 18

i) Specifications of ADC

ii) Dual slope integration type ADC

iii) Sample and hold circuit and its characteristics

iv) Delta pulse modulation type ADC

v) Specifications of DAC.

OR

8. a) Determine resolution and accuracy of 3 bit DAC with IV full scale voltage and

accuracy  ±  0.2 %. 6

b) Explain variable Frequency type ADC in detail with block schematic and timing

diagram. 12

9. a) With the help of neat block diagram explain Universal Counter. 8

b) Explain with the help of  neat diagram, the  autozeroing technique in digital

instrument. 8

OR



10. a) Explain following errors in a conventional counter. 12

i)

±

 1 count error

ii) Time Base error

iii) Trigger error

iv) Systematic error.

b) List any four specifications of electronic counter. 4

11. a) Explain working of ‘Fundamental suppression’ type  distortion meter with block

schematic. 8

b) Write short note on Frequency Division Multiplexing (FDM). 8

OR

12. a) What is virtual instrumentation ? Explain any one application of virtual

instrumentation in detail. 8

b) Short note on logic Analyzer. 8

__________________

B/I/09/535
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