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Assignment Question 

OMD551 Basics of Biomedical Instrumentation

Sl. 
No. Assignment Question

1 Audiology
2 Radionuclide Imaging
3 Medical image reconstruction algorithms
4 Computed Tomography
5 Fluoroscopy
6 Radiography
7 Magnetic resonance imaging
8 Diagnostic devices
9 Therapeutic devices

10 Medical imaging equipment
11 Medical instrumentation devices  
12 Medical transducers
13 Instrumentation in physiological measurements
14 Characteristics of different sensors
15 Biosignals, its origins and significance
16 Physiological sensors
17 Medical Instrumentation
18 EOG
19 PCG
20 Colorimeter
21 Autoanalyzer
22 Electrophoresis
23 Use of Radio Isotope in Diagnosis
24 Diagnostic X-Ray Equipments
25 Radiation Therapy
26 Ionising Radiation

27

PH Measurement
pO2 Measurement
pCO2 Measurement
Measurement of PHCO3

28 Thermography: Infrared, Liquid crystal, Microwave

29 Endoscopy Unit
30 Lasers in Medicine
31 Diathermy Units
32 Bionics

33 Biomedical recorders



Sl. 
No. Assignment Question

34 Medical imaging
35 Radio pills

36 Design of a measurement system using thermocouple and thermo diodes to measure temperature.

37 Design of a measurement system using piezoelectric transducer for measurement of pulse rate and 
blood pressure.

38 Signal processing applied to bio signals

39 Methods for measuring temperature, pressure, flow and volume of blood and respiratory gases

40 Hemo dialysis – associated theory and details on the machine used for it.

41 Electrical safety
42 MRI

43 CT Scan - every associated theories, various methodologies and its effects

44

X-rays - every associated theories, various methodologies and its effects
a.       What is an X-ray?
b.      How is it produced?
c.       How to take it?
d.      Effects of it. Long term and short term.

45 Ultrasonography – every associated theories, various methodologies and its effects

46 Respiratory, Nervous and Digestive system – short anatomy and physiological details

47 Blood Pressure,  Measurement of blood flow, Measurement of heart sound

48 Blood Grouping and its major functions
49 EMG

50 EEG – electrode configuration, recording techniques and other details

51 How the ECG signals are generated? Details of ECG.  Working of Heart.
52 ECG lead configurations.
53 Bio-electric potential – Resting and Action potential
54 Signal processing applied to bio signals
55 Methods for measuring temperature, pressure, flow and volume of blood and respiratory gases
56 Instrumentation in physiological measurements
57 Radionuclide Imaging
58 Hemo dialysis – associated theory and details on the machine used for it.
59 Electrical safety
60 Ultrasonography – every associated theories, various methodologies and its effects
61 Instrumentation in physiological measurements
62 Characteristics of different sensors
63 Biosignals, its origins and significance



Sl. 
No. Assignment Question

64 Signal processing applied to bio signals
65 ECG lead configurations.



EC8073-Medical Electronics

Sl. No. Assignment topic

1 Electronic Medical Record

2 Internet of Medical Things

3 Augmented Reality

4 Virtual Reality

5 Electronic Health Records

6 Block chain and data security

7 Health-tracking apps

8 Therapeutic apps

9 Smart hospitals

10 Telehealth

11 Robotics in healthcare

12 5G Mobile Technology and Implications For Healthcare

13 Precision Medicine

14 HEARING AIDS

15 MRI

16 Blue Brain

17 Bio Chips

18 Brain Gate

19 Palm Vein Technology

20 Treating Cardiac Disease With Catheter-Based Tissue Heating

21 Brain computer interfaces (BCI)

22 Continuous glucose monitoring

23 Glucose detection by surface-enhanced Raman spectroscopy

24 Biological micro cavity laser

25 Artificial blood: polymerized human hemoglobin

26 Advanced CT scanners for better imaging of the heart

27 3D Obstetric Ultrasound Imaging

28 Frequency modulation for skin permeability.

29 Sensitive synthetic skin for prosthetic arms.

30 E-Waste.

31 Virtual Surgery

32 Computer Tomography

33 Eye Directive Wheelchair

34 Medical Mirror

35 Proteomics



Sl. No. Assignment topic

36 Iris Scanning

37 Optical Coherence Tomography

38 BioTelemetry

39 VCG

40 Biosensors

41 Spirometry

42 Spectrophotometer

43 Pcg

44 Mammography

45 Harmones Available In Human And Their Functions

46 Fluroscopy

47 Digital Radiography

48 Radio Isotopes In Medical Diagnosis

49 Microscopes

50 Autoclave

51 Incubator

52 Spect

53 Pet

54 Infusion Pump

55 Syringe Pump



EC8551 Communication Networks

Sl. 
No. Assignment Question

1 Telecommunication Networks Architecture
2 Optical Packet Switching

3 Macro-mobility Protocols
4 Multiprotocol Label Switching
5 Handoff  Wireless Access Internet Infrastructure
6 Internet –Based Mobile Ad-Hoc Networking
7 Asymmetric Digital Subscriber Lines(ADSL)
8 Destination Sequenced Distance Vector Routing
9 Dynamic Source Routing(DSR)

10 Single Line DSL(SDSL)
11 Bi-Directional Line-Switched Ring(BLSR)
12 Ad-Hoc On-Demand Distance Vector Routing
13 Cable DSL
14 High bit rate DSL(HDSL)
15 Zone Based Routing(ZRP)
16 QoS Challenges in Wireless IP Networks
17 MAC Protocols For Ad-Hoc Wireless Networks
18 QoS Architecture
19 TCP Over Ad-Hoc Networks
20 SONET and SDH
21 Solutions for TCP Over Ad-Hoc Networks
22 Management of End-to-End IP QoS
23 TCP and MANETs
24 Virtual Private Networks
25 Emerging Broad Band Technologies
26 Routing in Ad-Hoc Networks
27 Multi-Protocol Lambda Switching(MPIS)
28 Greedy Packet Forwarding

29 ISDN
30 Optical Packet Switching
31 Restricted Directional Flooding
32 QoS in 3GPP
33 Direct Broadcast Satellite(DBS)
34 Forward Error Detection and Correction
35 Hierarchical Routing
36 Hybrid Fiber

37 Standards for XDSL & Comparison

38 Optical Fiber in Access Networks
39 Virtual Routing on Overlays
40 DOCSIS-Physical Cabling
41 Multi-channel Multi point Distribution Services



Sl. 
No. Assignment Question

42 Trunk Status Map Routing(TSMR)
43 3GPP Packet Data Networks

44 Macro Mobility Protocol
45 Exterior Gateway protocol(EGP)

46 Backward Error Detection and Correction

47 Permanent Routing and Wavelength Requirements

48 Classification of  RWA Algorithm
49 LTE Network Architecture
50 Real-time Network Routing(RTNR)

51 Rate Adaptive Subscriber Line(RADSL)
52 Mobile Wireless 3G
53 Cellular Networks
54 Dynamic NONHIERARCHICAL Routing
55 Trunk Status Map Routing(TSMR)
56 3GPP Packet Data Networks

57 Multi-channel Multi point Distribution Services
58 Trunk Status Map Routing(TSMR)
59 3GPP Packet Data Networks
60 Macro Mobility Protocol
61 Exterior Gateway protocol(EGP)

62 Backward Error Detection and Correction
63 Virtual Private Networks
64 Emerging Broad Band Technologies
65 Routing in Ad-Hoc Networks



EC8552 Computer Architecture and Organization

1. What is the disadvantage of Ripple carry addition and how it is overcome in carry look ahead 
adder and draw the logic circuit CLA.

2. Design and explain parallel priority interrupt hardware for a system with eight interrupt 
sources.

3. Explain Booth’s Algorithm for the multiplication of signed two’s complement numbers.

4. Discuss in detail about division algorithm in detail with diagram and examples.

5. Why is branch prediction algorithm needed? Differentiate between the static and dynamic 
techniques.

6. Assume the miss rate of an instruction cache is 2% and the miss rate of the data cache is 4%.If a 
processor has a CPI of  2 without any memory stalls and the miss penalty is 100 cylces for all 
misses, determine how much faster a processor would run with a perfect cache that never 
missed. Assume the frequency of all loads and stores is 36%.

7. Discuss Shared memory multiprocessor with a neat diagram.

8. A pipelined processor uses delayed branch technique. Recommend any one of the following 
possibility for the design of the processor. In the first possiblilty,the processor has a 4-stage 
pipeline and two delay slot. In the second possibility, it has a 6-stage pipeline and two delay 
slots. Compare the performance of these two alternatives, taking only the branch penalty into 
account. Assume that 20% of the instructions are branch instructions and that delay slot. For the 
second alternative, the compiler is able to fill the second slot 25% of the time.

9. Discuss about the various techniques to represent instructions in a computer system.

10. Discuss about SISD, MIMD.

11. Explain in detail about SPMD and VECTOR systems.

12. Describe SMT with an example.(Simultaneous Multithreading)

13. Translate the following C code to MIPS assembly code. Use a minimum number of
instructions. Assume that I and k correspond to registers $s3 and $S5 and the base of the array 
save in $s6.What is the MIPS assembly code corresponding to this C segment?
While(save[i]==k)
i+1=1;

14. Add the numbers (0.5)10 and (0.4375)10 using the floating point addition.
Multiply the numbers (0.5)10 and (0.4375)10 using the floating point multiplication.

15. Explain in detail about Superscalar processors.

16. Describe ARM-based Multicore processors.

17. Explain in detail about MIPS Instruction set and its applications.

18. Describe High Speed Memory Technology for cache.

19. Discuss Flash memory.

20. Explain the Differences between CISC & RISC

21. Explain the various generations of Computer.

22. Explain the Non –restoring division technique

23. Write in detail about Micro program control unit.

24. Explain the different wired controllers.

25. Explain with a diagram the design of a fast multiplier using carry save adder circuit

26. Describe in detail about associative memory.



27. Suppose you want to achieve a speed-up of 90 times faster with 100processors.What percentage 
of the original computation can be sequential?

28. Comparing paging and segmentation mechanisms for implementing the virtual memory.

29. Describe in detail about IOP organization.

30. Write short notes on the following (a) Magnetic disk drive  (b) Optical drives 

31. Measure the performance of the computers: If computer A runs a program in 10 seconds, and 
computer B runs the same program in 15 seconds, how much faster is A over B? Formulate the 
equation of CPU execution time for a program.

32. Point out the impact on dynamic power: Suppose we develop a new simpler processor that has 
85% of the capacitative load of the more complex older processor. Further assume that it has 
adjustable voltage and that it can reduce voltage 5% compressed to processor B, which results 
in a 15% compressed to processor B, which results in a 15% shrink in frequency

33. Analyse Programmed I/O point out the Instructions executed by ILP.

34. Compare and contrast fine-grained multithreading. Coarse-grained multi-threading and 
simultaneous multi-threading.

35. Analyze the given problem: A byte addressable computer has a small data cache capable of 
holding eight 32-bit words. Each cache block contains 132-bit word. When a given program is 
executed, the processor reads data from the following sequence of hex addresses – 200, 204, 
208, 20C, 2F4, 2F0, 200,204,218, 21C, 24C, 2F4. The pattern is repeated four times. Assuming 
that the cache is initially empty, show the contents of the cache at the end of each pass, and 
compute the hit rate for a direct mapped cache.

36. Explain mapping function in cache memory to determine how memory blocks are placed in 
cache.

37. Explain in detail about the Bus Arbitration techniques in DMA.

38. Describe the technologies for Building Processors and Memory. Differentiate uni-processors 
and multi-processors

39. Tabulate the IEEE 754 binary representation of the number - 0.75 10 i) single precision  ii) 
double precision 

40. Arrange in single precision IEEE 754 representation. i) 32.75  ii)18.125

41. (i).Show the Loop unrolling for multiple issue pipelines. ii). Illustrate the Concept of 
speculation and its difficulty

42. Suppose you want to perform two sums: one is a sum of 10 scalar variables and one is a matrix 
sum of a pair of two-dimensional arrays, with dimensions 10 by 10.For now let’s assume only 
the matrix sum is parallelizable; We’ll see soon how to parallelize scalar sums. What speed-up 
do you get with 10 versus 40 processors?.Next calculate the speed-ups assuming the matrices 
grow to 20 by 20.

43. (i)Give ALU control with suitable truth table. (ii)Differentiate R type instruction and memory 
instruction.

44. Solve : Assume a program requires the execution of 50 × 106 FP istructions,110 × 106 INT 
instructions, 80 × 106 L/S instructions, and 16 × 106 branch instructions The CPI for each type 
of instruction is 1, 1, 4, and 2, respectively. Assume that the processor has a 2 GHz clock rate a) 
By how much must we improve the CPI of FP instructions if we want the program to run two 
times faster? b) By how much must we improve the CPI of L/S instructions c) if we want the 
program to run two times faster?  d) By how much is the execution time of the program 
improved if the CPI of INT and FP Instructions are reduced by 40% and the CPI of L/S and 
Branch is reduced by 30%?

45. i) Explain static multiple issue processors. (8) ii)Infer what you understand from dynamic 
multiple issue processor?

46. Show with a suitable set of sequence of instructions what happens when the branch is taken,



assuming the pipeline is optimized for branches that are not taken and that we moved the 
branch execution to the ID stage.

47. Analyze the multiplication of signed 2’s complement numbers with algorithm and example.

48. Arrange the given number 0.0625 i) in single precision and  ii) double precision formats

49. Calculate which code sequence will execute faster according to execution time for the 
following conditions: The c The computer with three instruction classes and CPI measurements 
as given below and instruction counts for each instruction class for the same program from two 
different compilers are given. Assume that the computer’s clock rate is 1GHZ. Code from CPI 
for the instruction class A B C CPI 1 2 3 Code from CPI for the instruction class A B C 
Compiler1 2 1 2 Compiler2 2 1 1

50. Consider three different processors P1,P2 and P3 executing the same instruction set. P1
has 4GHz clock rate and CPI of 1.5. P2 has 2.5GHz clock rate and CPI f 1. P3 has 4GHz clock 
rate and has CPI of 2.2.
(a) Which Processor has highest performance expressed in instruction per second?
(b) If the processors each execute a program in 10seconds, find the number of cycles and 
number of instructions.
(c) Reducing the execution time by 30% leads to increase in 20% of the CPI. What is the clock 
rate needed to get this reduction?

51. Examine the following sequence of instructions and identify the addressing modes used and the 
operation done in every instruction (1) Move (R5)+, R0 (2) Add(R5)+, R0 (3) Move R0, (R5) 
(4) Move 16(R5),R3 (5) Add #40, R5



EC8553 -Discrete Time Signal Processing

1 Discover the circular convolution and correlation for x(n)={0,1,-2,3,-4} and 
h(n)={0.5,1,2,1,0.5}

2 Determine the impulse response of the difference equation Y(n)+3y(n1)+2y(n-)=2x(n)-x(n-1)
3 Find the response of the system for the input signal using linear convolution

X(n)={1,2,2,3} and h(n)={1,0,3,2)
Find the inverse Z transform of  1/(1-1/2Z-1)(1-1/4 Z-1)

4 Deduct whether the following systems are linear time invarient
Y(n)=ex(n) (ii)Y(n)=A.X(n)+B (x(n-1)

5 Test the stability and causality of the following system 
y(n)=cosx(n)

6 Find the one sided z-transform of discrete sequences generated by mathematically sampling
of the following continuous time function

7 Find the Z transform of the following discrete time signals and find ROC  x(n)=u(n-2)  
x(n)=[-1/5 ]nu(n)+5[1/2]-nu(-n-1)  

8 A Discrete time system is represented by the following difference equations y(n)=3y2(n-1)-
nx(n)+4x(n-1)-2x(n+1) for n>0 .Determine the system is memoryless , causal, linear shift
variant. Justify your answers.

9 A causal system is represented by the following differential equations Y(n)+1/4 Y(n-
1)=X(n)+1/2 X(n-1). Find the system function H(Z) and its coreponding region of
convergence(ROC)

10 Find the unit sample respose h(n) of the system for the given equation Y(n)+1/4 Y(n-
1)=X(n)+1/2 X(n-1)

11 Determine the inverse Ztransform of X(Z)=1/1-1.5 z-1 +0.5 Z-2) if ROC Z>1, ROC Z<0.5
and ROC 0.5<Z<1

12 Determine the response of the system described by the difference equation y(n)=0.7 y(n-1)-
0.12 y(n-2)+x(n-1)+x(n-2) to the input x(n)=n u(n)

13 Determine the DFT of the sequence x(n) = {1,1,-2,-2}
Determine the response of LTI system by radix -2 DIT FFT.

14 Derive the equation for Decimation – in time algorithm for FFT. ii) How do you perform 
linear filtering by FFT using Save –add method?

15 From first principles obtain the signal flow graph for Computing 8- point using radix -2 DIF –
FFT algorithm. ii) Using the above signal flow graph compute DFT of
x(n) = cos (nπ/4) ,0 ≤ n ≤ 7.

16 Two finite duration sequence are given by x(n) = sin (nπ/2) for n = 0,1,2,3 h(n) = 2 n for n = 
0,1,2,3 Determine circular convolution using FT &IDFT method.

17 i)Discuss in detail the important properties of the DFT.
ii) Find the 4-point DFT of the sequence x(n) = cos (nπ/4)
iii) Compute an 8-point DFT using DIF FFT radix -2 algorithm. x(n) = { 1,2,3,4,4,3,2,1}   

18 Determine eight point DFT of the following sequences using  radix2 DIFFFT
algorithm x(n)={1,-1,-1,-1,1,1,1,-1}.

19 Find eight point DFT of the following sequences using radix2 DITFFT algorithm x(n)={1,-
1,1,-1,0,0,0,0,0}

20 Using radix 2 DIT-FFT algorithm ,determine DFT of the given sequence for N=8 x(n)=n     
for 0<n<7

21 Determine the response of LTI system when input x(n)= {-1,1,2,1} and impulse response
h(n)={-1,1,-1,1] by Radix 2 DIT FFT



22 Given x(n)={1 2 3 4 }=h(n). circularly convolve x(n) and h(n) using DFT and IDFT
computations.

23 Given x(n)={1 2 -1 ,2,2,-1,2,1}, Compute 8 point DFT using Decimation in time algorithms.

24 Explain the filtering methods based on DFT and FFT.

25 Determine the response of LTI system when input sequence x(n)={- 1,1,2,1} and impulse
response h(n)={-1,1,-1,1) by Radix2 DITFFT.

26 Starting from the key equation of DFT ,with necessary equation explain DIT-FFt algorithm.

27 Determine IDFT of X(K)={6,-2,-2j,2,-2+2j} using DIT algorithm.

28 Design a digital Butterworth filter satisfying the constraints using bilinear transformations.
0.707 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ π/2
| H(ω)| ≤ 0.2 ; 3π/4 ≤ ω ≤ π.

29 Design a digital Butterworth filter satisfying the constraints
0.8 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ π/4
| H(ω)| ≤ 0.2 ; π/2 ≤ ω ≤ π. Apply Bilinear transformation method.

30 i)Design a digital BUTTERWORTH filter that satisfies the following constraint using 
BILINEAR Transformation. Assume T = 1 sec.
0.9 ≤ | H(ω)| ≤ 1 ; 0 ≤ ω ≤ π /2
| H(ω)| ≤ 0.2 ; (3 π /4) ≤ ω ≤ π ii) Determine the magnitude response of the FIR filter (M=11) 
and show that   Phase and group delay are constant iii) The desired frequency response of a 
low pass filter is given by Hd(ω) ={ e –j3ω ; -3π/4 ≤ ω   ≤   3π/4   0 ; otherwise.

Determine H(ejω) for M= 7using HAMMING window.
For the analog transfer function H(S) = 1/ (S+1)(S+2) . Determine H(Z)    using impulse 
invariant technique.

31 Obtain the direct form-I, direct form –II , cascade form and parallel form realization of the 
following system function.
Y(n)=-0.1 y(n-1)+0.2y(n-2)+3x(n)+3.6x(n-1)+0.6x(n-2)

32 Realize the following FIR system with difference equation . y(n)=3/4 y(n-1)-1/8y(n-
2)+x(n)+1/3x(n-1) in direct form I. 

33 Design a digital chebyshev filter satisfying the constraints
0.75 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ π/2
| H(ω)| ≤ 0.2 ; 3π/4 ≤ ω ≤ π. Apply Bilinear transformation method. 

34 Explain with necessary equations the approximations derivatives method for converting an 
analog filter into a digital filter. 

35 Using bilinear transformation design a lowpass filter monotonic in passband with -3.01 db 
cutoff frequency of 0.4 π rad and magnitude down atleast by 15 db at 0.75 π rad 

36 The specifications of desired low pass filter is
0.8 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ 0.2π
| H(ω)| ≤ 0.2 ; 0.6π ≤ ω ≤ π. Design a Chebyshev digital filter using impulse

invariant Transformation.
37 Determine the system function of the IIR digital filter for the analog transfer function  

(S)=10/S2+7S+10 with T=0.2 sec using impulse invariant method. 



38 Design a digital filter which exhibits equiripple behavior only either in passband or stopband 
and monotonic satisfying the constraints
0.8 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ 0.2π
| H(ω)| ≤ 0.2 ; 0.6 π ≤ ω ≤ π. Using Bilinear transformation method. 

39 Convert the analog filter with transfer function H(s)=2/(s+1) (s+2) into digital filter using 
Impulse Invarient method. 

40 The specifications of desired low pass filter is
0.79 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ 0.2π
| H(ω)| ≤ 0.2 ; 0.6π ≤ ω ≤ π.Design a Chebyshev digital filter using Bilinear transformation .

41 Realize the following FIR system with difference equation . y(n)=3/4 y(n-1)-1/8y(n-
2)+x(n)+1/3x(n-1) in direct form II

42 Write the design procedure for butterworth filter and Chebeshev filter

43 Design a high pass filter hamming window by taking 9 samples of w(n) and with a cutoff 
frequency of 1.2 radians/sec

44 Describe the design of FIR filter using frequency sampling technique. 
ii) The desired frequency response of a low pass filter is given by
Hd(ω) ={ e –j2ω ; -π/4 ≤ ω ≤ π/4 0   ; Otherwise. Obtain the filter coefficient, h(n) 
using RECTANGUAR window define by W(n) = { 1; 0 ≤ n ≤ 4 ; otherwise.

45 Design a band pass filter to pass frequencies in the range 
1to2 radians/sec using Hanning window, with N=5. 

46 Design an ideal band reject filter using hamming window for the given frequency response. 
Assume N=11, Hd(ejω)=1; w< π/3 and w>2 π/3
                      = 0: otherwise

47 Design an FIR filter for the ideal frequency response response using Hamming window with 
N=7Hd(ejω)= e-j3ω ; - π/8 <w< π/8
                       0 ;           π/8<w< π

48 Determine the characteristics of a limit cycle oscillation with respect to the system described 
by the difference equation y(n) =0.95y(n-1)+x(n). Determine the dead band of the filter. 

49 Draw the quantization noise model for a second order System with system function.

50 Explain the various error introduced due to quantization.

51 Write in detail on Limit Cycle Oscillations.

52 What is the need for signal scaling? How the overflow error scaling is performed? 

53 Explain in detail about the zero-input limit cycle oscillations due to finite word length of 
registers

54 Realize the first order transfer function H(z) = 1 / (1-az-1) and draw its quantization model. 
Find the steady state noise power due to product round off. 

55 Explain about fixed point and floating point representation.
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Assignment Question 

OMD551 Basics of Biomedical Instrumentation

		Sl. No.

		Assignment Question



		1

		Audiology





		2

		Radionuclide Imaging






		3

		Medical image reconstruction algorithms 




		4

		Computed Tomography





		5

		Fluoroscopy



		6

		Radiography



		7

		Magnetic resonance imaging 





		8

		Diagnostic devices




		9

		Therapeutic devices



		10

		Medical imaging equipment 



		11

		Medical instrumentation devices  



		12

		Medical transducers



		13

		Instrumentation in physiological measurements 





		14

		Characteristics of different sensors





		15

		Biosignals, its origins and significance





		16

		Physiological sensors





		17

		Medical Instrumentation



		18

		EOG



		19

		PCG



		20

		Colorimeter






		21

		Autoanalyzer






		22

		Electrophoresis



		23

		Use of Radio Isotope in Diagnosis



		24

		Diagnostic X-Ray Equipments



		25

		Radiation Therapy



		26

		Ionising Radiation






		27

		PH Measurement


pO2 Measurement


pCO2 Measurement


Measurement of PHCO3






		28

		Thermography: Infrared, Liquid crystal, Microwave



		29

		Endoscopy Unit






		30

		Lasers in Medicine



		31

		Diathermy Units



		32

		Bionics






		33

		Biomedical recorders



		34

		Medical imaging





		35

		Radio pills



		36

		Design of a measurement system using thermocouple and thermo diodes to measure temperature.



		37

		Design of a measurement system using piezoelectric transducer for measurement of pulse rate and blood pressure.



		38

		Signal processing applied to bio signals






		39

		Methods for measuring temperature, pressure, flow and volume of blood and respiratory gases



		40

		Hemo dialysis – associated theory and details on the machine used for it.



		41

		Electrical safety



		42

		MRI






		43

		CT Scan - every associated theories, various methodologies and its effects



		44

		X-rays - every associated theories, various methodologies and its effects


a.       What is an X-ray?


b.      How is it produced?


c.       How to take it?


d.      Effects of it. Long term and short term.



		45

		Ultrasonography – every associated theories, various methodologies and its effects



		46

		Respiratory, Nervous and Digestive system – short anatomy and physiological details



		47

		Blood Pressure,  Measurement of blood flow, Measurement of heart sound



		48

		Blood Grouping and its major functions






		49

		EMG






		50

		EEG – electrode configuration, recording techniques and other details



		51

		How the ECG signals are generated? Details of ECG.  Working of Heart.






		52

		ECG lead configurations.






		53

		Bio-electric potential – Resting and Action potential






		54

		Signal processing applied to bio signals






		55

		Methods for measuring temperature, pressure, flow and volume of blood and respiratory gases



		56

		Instrumentation in physiological measurements 



		57

		Radionuclide Imaging



		58

		Hemo dialysis – associated theory and details on the machine used for it.






		59

		Electrical safety



		60

		Ultrasonography – every associated theories, various methodologies and its effects






		61

		Instrumentation in physiological measurements 





		62

		Characteristics of different sensors





		63

		Biosignals, its origins and significance





		64

		Signal processing applied to bio signals






		65

		ECG lead configurations.








 EC8073-Medical Electronics

		Sl. No.

		Assignment topic



		1

		Electronic Medical Record



		2

		Internet of Medical Things



		3

		Augmented Reality



		4

		Virtual Reality



		5

		Electronic Health Records



		6

		Block chain and data security



		7

		Health-tracking apps



		8

		Therapeutic apps



		9

		Smart hospitals



		10

		Telehealth



		11

		Robotics in healthcare



		12

		5G Mobile Technology and Implications For Healthcare



		13

		Precision Medicine



		14

		HEARING AIDS



		15

		MRI



		16

		Blue Brain



		17

		Bio Chips



		18

		Brain Gate



		19

		Palm Vein Technology



		20

		Treating Cardiac Disease With Catheter-Based Tissue Heating



		21

		Brain computer interfaces (BCI)



		22

		Continuous glucose monitoring



		23

		Glucose detection by surface-enhanced Raman spectroscopy



		24

		Biological micro cavity laser



		25

		Artificial blood: polymerized human hemoglobin



		26

		Advanced CT scanners for better imaging of the heart



		27

		3D Obstetric Ultrasound Imaging



		28

		Frequency modulation for skin permeability.



		29

		Sensitive synthetic skin for prosthetic arms.



		30

		E-Waste.



		31

		Virtual Surgery



		32

		Computer Tomography



		33

		Eye Directive Wheelchair



		34

		Medical Mirror



		35

		Proteomics



		36

		Iris Scanning



		37

		Optical Coherence Tomography



		38

		BioTelemetry



		39

		VCG



		40

		Biosensors



		41

		Spirometry



		42

		Spectrophotometer



		43

		Pcg



		44

		Mammography



		45

		Harmones Available In Human And Their Functions



		46

		Fluroscopy



		47

		Digital Radiography



		48

		Radio Isotopes In Medical Diagnosis



		49

		Microscopes



		50

		Autoclave



		51

		Incubator



		52

		Spect



		53

		Pet



		54

		Infusion Pump



		55

		Syringe Pump





EC8551 Communication Networks

		Sl. No.

		Assignment Question



		1

		Telecommunication Networks Architecture



		2

		Optical Packet Switching






		3

		Macro-mobility Protocols



		4

		Multiprotocol Label Switching



		5

		Handoff  Wireless Access Internet Infrastructure



		6

		Internet –Based Mobile Ad-Hoc Networking



		7

		Asymmetric Digital Subscriber Lines(ADSL)



		8

		Destination Sequenced Distance Vector Routing



		9

		Dynamic Source Routing(DSR)



		10

		Single Line DSL(SDSL)



		11

		Bi-Directional Line-Switched Ring(BLSR)



		12

		Ad-Hoc On-Demand Distance Vector Routing



		13

		Cable DSL



		14

		High bit rate DSL(HDSL)



		15

		Zone Based Routing(ZRP)



		16

		QoS Challenges in Wireless IP Networks



		17

		MAC Protocols For Ad-Hoc Wireless Networks



		18

		QoS Architecture



		19

		TCP Over Ad-Hoc Networks



		20

		SONET and SDH



		21

		Solutions for TCP Over Ad-Hoc Networks



		22

		Management of End-to-End IP QoS



		23

		TCP and MANETs



		24

		Virtual Private Networks



		25

		Emerging Broad Band Technologies



		26

		Routing in Ad-Hoc Networks



		27

		Multi-Protocol Lambda Switching(MPIS)



		28

		Greedy Packet Forwarding



		29

		ISDN



		30

		Optical Packet Switching



		31

		Restricted Directional Flooding



		32

		QoS in 3GPP



		33

		Direct Broadcast Satellite(DBS)



		34

		Forward Error Detection and Correction



		35

		Hierarchical Routing



		36

		Hybrid Fiber



		37

		Standards for XDSL & Comparison



		38

		Optical Fiber in Access Networks



		39

		Virtual Routing on Overlays



		40

		DOCSIS-Physical Cabling



		41

		Multi-channel Multi point Distribution Services



		42

		Trunk Status Map Routing(TSMR)



		43

		3GPP Packet Data Networks



		44

		Macro Mobility Protocol



		45

		Exterior Gateway protocol(EGP)






		46

		Backward Error Detection and Correction



		47

		Permanent Routing and Wavelength Requirements



		48

		Classification of  RWA Algorithm



		49

		LTE Network Architecture



		50

		Real-time Network Routing(RTNR)



		51

		Rate Adaptive Subscriber Line(RADSL)



		52

		Mobile Wireless 3G



		53

		Cellular Networks



		54

		Dynamic NONHIERARCHICAL Routing



		55

		Trunk Status Map Routing(TSMR)



		56

		3GPP Packet Data Networks



		57

		Multi-channel Multi point Distribution Services



		58

		Trunk Status Map Routing(TSMR)



		59

		3GPP Packet Data Networks



		60

		Macro Mobility Protocol



		61

		Exterior Gateway protocol(EGP)






		62

		Backward Error Detection and Correction



		63

		Virtual Private Networks



		64

		Emerging Broad Band Technologies



		65

		Routing in Ad-Hoc Networks





EC8552 Computer Architecture and Organization

		1. 

		What is the disadvantage of Ripple carry addition and how it is overcome in carry look ahead adder and draw the logic circuit CLA.



		2. 

		Design and explain parallel priority interrupt hardware for a system with eight interrupt sources.



		3. 

		Explain Booth’s Algorithm for the multiplication of signed two’s complement numbers.



		4. 

		Discuss in detail about division algorithm in detail with diagram and examples.



		5. 

		Why is branch prediction algorithm needed? Differentiate between the static and dynamic techniques.



		6. 

		Assume the miss rate of an instruction cache is 2% and the miss rate of the data cache is 4%.If a processor has a CPI of  2 without any memory stalls and the miss penalty is 100 cylces for all misses, determine how much faster a processor would run with a perfect cache that never missed. Assume the frequency of all loads and stores is 36%.



		7. 

		Discuss Shared memory multiprocessor with a neat diagram.



		8. 

		A pipelined processor uses delayed branch technique. Recommend any one of the following possibility for the design of the processor. In the first possiblilty,the processor has a 4-stage pipeline and two delay slot. In the second possibility, it has a 6-stage pipeline and two delay slots. Compare the performance of these two alternatives, taking only the branch penalty into account. Assume that 20% of the instructions are branch instructions and that delay slot. For the second alternative, the compiler is able to fill the second slot 25% of the time.



		9. 

		Discuss about the various techniques to represent instructions in a computer system.



		10. 

		Discuss about SISD, MIMD.



		11. 

		Explain in detail about SPMD and VECTOR systems.



		12. 

		Describe SMT with an example.(Simultaneous Multithreading)



		13. 

		Translate the following C code to MIPS assembly code. Use a minimum number of instructions. Assume that I and k correspond to registers $s3 and $S5 and the base of the array save in $s6.What is the MIPS assembly code corresponding to this C segment?


While(save[i]==k)


i+1=1;



		14. 

		Add the numbers (0.5)10 and (0.4375)10 using the floating point addition.


Multiply the numbers (0.5)10 and (0.4375)10 using the floating point multiplication.



		15. 

		Explain in detail about Superscalar processors.



		16. 

		Describe ARM-based Multicore processors.



		17. 

		Explain in detail about MIPS Instruction set and its applications.



		18. 

		Describe High Speed Memory Technology for cache.



		19. 

		Discuss Flash memory.



		20. 

		Explain the Differences between CISC & RISC



		21. 

		Explain the various generations of Computer.



		22. 

		Explain the Non –restoring division technique



		23. 

		Write in detail about Micro program control unit.



		24. 

		Explain the different wired controllers.



		25. 

		Explain with a diagram the design of a fast multiplier using carry save adder circuit



		26. 

		Describe in detail about associative memory.



		27. 

		Suppose you want to achieve a speed-up of 90 times faster with 100processors.What percentage of the original computation can be sequential?



		28. 

		Comparing paging and segmentation mechanisms for implementing the virtual memory.



		29. 

		Describe in detail about IOP organization.



		30. 

		Write short notes on the following (a) Magnetic disk drive  (b) Optical drives 



		31. 

		Measure the performance of the computers: If computer A runs a program in 10 seconds, and computer B runs the same program in 15 seconds, how much faster is A over B? Formulate the equation of CPU execution time for a program.



		32. 

		Point out the impact on dynamic power: Suppose we develop a new simpler processor that has 85% of the capacitative load of the more complex older processor. Further assume that it has adjustable voltage and that it can reduce voltage 5% compressed to processor B, which results in a 15% compressed to processor B, which results in a 15% shrink in frequency



		33. 

		Analyse Programmed I/O point out the Instructions executed by ILP.



		34. 

		Compare and contrast fine-grained multithreading. Coarse-grained multi-threading and simultaneous multi-threading.



		35. 

		Analyze the given problem: A byte addressable computer has a small data cache capable of holding eight 32-bit words. Each cache block contains 132-bit word. When a given program is executed, the processor reads data from the following sequence of hex addresses – 200, 204, 208, 20C, 2F4, 2F0, 200,204,218, 21C, 24C, 2F4. The pattern is repeated four times. Assuming that the cache is initially empty, show the contents of the cache at the end of each pass, and compute the hit rate for a direct mapped cache.



		36. 

		Explain mapping function in cache memory to determine how memory blocks are placed in cache.



		37. 

		Explain in detail about the Bus Arbitration techniques in DMA.



		38. 

		Describe the technologies for Building Processors and Memory. Differentiate uni-processors and multi-processors



		39. 

		Tabulate the IEEE 754 binary representation of the number - 0.75 10 i) single precision  ii) double precision 



		40. 

		Arrange in single precision IEEE 754 representation. i) 32.75  ii)18.125



		41. 

		(i).Show the Loop unrolling for multiple issue pipelines. ii). Illustrate the Concept of speculation and its difficulty



		42. 

		Suppose you want to perform two sums: one is a sum of 10 scalar variables and one is a matrix sum of a pair of two-dimensional arrays, with dimensions 10 by 10.For now let’s assume only the matrix sum is parallelizable; We’ll see soon how to parallelize scalar sums. What speed-up do you get with 10 versus 40 processors?.Next calculate the speed-ups assuming the matrices grow to 20 by 20.



		43. 

		(i)Give ALU control with suitable truth table. (ii)Differentiate R type instruction and memory instruction.



		44. 

		Solve : Assume a program requires the execution of 50 × 106 FP istructions,110 × 106 INT instructions, 80 × 106 L/S instructions, and 16 × 106 branch instructions The CPI for each type of instruction is 1, 1, 4, and 2, respectively. Assume that the processor has a 2 GHz clock rate a) By how much must we improve the CPI of FP instructions if we want the program to run two times faster? b) By how much must we improve the CPI of L/S instructions c) if we want the program to run two times faster?  d) By how much is the execution time of the program improved if the CPI of INT and FP Instructions are reduced by 40% and the CPI of L/S and Branch is reduced by 30%?



		45. 

		i) Explain static multiple issue processors. (8) ii)Infer what you understand from dynamic multiple issue processor?



		46. 

		Show with a suitable set of sequence of instructions what happens when the branch is taken, assuming the pipeline is optimized for branches that are not taken and that we moved the branch execution to the ID stage.



		47. 

		Analyze the multiplication of signed 2’s complement numbers with algorithm and example.



		48. 

		Arrange the given number 0.0625 i) in single precision and  ii) double precision formats



		49. 

		Calculate which code sequence will execute faster according to execution time for the following conditions: The c The computer with three instruction classes and CPI measurements as given below and instruction counts for each instruction class for the same program from two different compilers are given. Assume that the computer’s clock rate is 1GHZ. Code from CPI for the instruction class A B C CPI 1 2 3 Code from CPI for the instruction class A B C Compiler1 2 1 2 Compiler2 2 1 1



		50. 

		Consider three different processors P1,P2 and P3 executing the same instruction set. P1

has 4GHz clock rate and CPI of 1.5. P2 has 2.5GHz clock rate and CPI f 1. P3 has 4GHz clock rate and has CPI of 2.2.

(a) Which Processor has highest performance expressed in instruction per second?

(b) If the processors each execute a program in 10seconds, find the number of cycles and number of instructions.

(c) Reducing the execution time by 30% leads to increase in 20% of the CPI. What is the clock rate needed to get this reduction?



		51. 

		Examine the following sequence of instructions and identify the addressing modes used and the operation done in every instruction (1) Move (R5)+, R0 (2) Add(R5)+, R0 (3) Move R0, (R5) (4) Move 16(R5),R3 (5) Add #40, R5





EC8553 -Discrete Time Signal Processing

		1

		Discover the circular convolution and correlation for x(n)={0,1,-2,3,-4} and h(n)={0.5,1,2,1,0.5}



		2

		Determine the impulse response of the difference equation Y(n)+3y(n1)+2y(n-)=2x(n)-x(n-1)



		3

		Find the response of the system for the input signal using linear convolution 

X(n)={1,2,2,3} and h(n)={1,0,3,2)


 Find the inverse Z transform of  1/(1-1/2Z-1)(1-1/4 Z-1)



		4

		Deduct whether the following systems are linear time invarient 


Y(n)=ex(n) (ii)Y(n)=A.X(n)+B (x(n-1) 



		5

		Test
the
stability
and
causality
of
the
following
system y(n)=cosx(n)



		6

		Find the one sided z-transform of discrete sequences generated by mathematically sampling of the following continuous time function 



		7

		Find the Z transform of the following discrete time signals and find ROC   x(n)=u(n-2)   x(n)=[-1/5 ]nu(n)+5[1/2]-nu(-n-1)   



		8

		A Discrete time system is represented by the following difference equations y(n)=3y2(n-1)-nx(n)+4x(n-1)-2x(n+1) for n>0 .Determine the system is memoryless , causal, linear shift variant. Justify your answers. 



		9

		A causal system is represented by the following differential equations Y(n)+1/4 Y(n-1)=X(n)+1/2 X(n-1). Find the system function H(Z) and its coreponding region of convergence(ROC) 



		10

		Find the unit sample respose h(n) of the system for the given equation Y(n)+1/4 Y(n-1)=X(n)+1/2 X(n-1) 



		11

		Determine the inverse Ztransform of X(Z)=1/1-1.5 z-1 +0.5 Z-2) if ROC Z>1, ROC Z<0.5 and ROC 0.5<Z<1 



		12

		Determine the response of the system described by the difference equation y(n)=0.7 y(n-1)-0.12 y(n-2)+x(n-1)+x(n-2) to the input x(n)=n u(n) 



		13

		Determine the DFT of the sequence x(n) = {1,1,-2,-2} 

Determine the response of LTI system by radix -2 DIT FFT.



		14

		Derive the equation for Decimation – in time algorithm for FFT. ii) How do you perform linear filtering by FFT using Save –add method? 



		15

		From first principles obtain the signal flow graph for Computing 8- point using radix -2 DIF –FFT algorithm. ii) Using the above signal flow graph compute DFT of


x(n) = cos (nπ/4) ,0 ≤ n ≤ 7. 



		16

		Two finite duration sequence are given by x(n) = sin (nπ/2) for n = 0,1,2,3 h(n) = 2 n for n = 0,1,2,3 Determine circular convolution using FT &IDFT method.




		17

		i)Discuss in detail the important properties of the DFT. 

ii) Find the 4-point DFT of the sequence x(n) = cos (nπ/4) 


iii) Compute an 8-point DFT using DIF FFT radix -2 algorithm. x(n) = { 1,2,3,4,4,3,2,1}   






		18

		Determine eight point DFT of the following sequences using  radix2 DIFFFT


algorithm x(n)={1,-1,-1,-1,1,1,1,-1}.



		19

		Find eight point DFT of the following sequences using radix2 DITFFT algorithm x(n)={1,-1,1,-1,0,0,0,0,0}



		20

		Using radix 2 DIT-FFT algorithm ,determine DFT of the given sequence for
N=8
x(n)=n      for 0<n<7




		21

		Determine the response of LTI system when input x(n)= {-1,1,2,1} and impulse response h(n)={-1,1,-1,1] by Radix 2 DIT FFT 



		22

		Given x(n)={1 2 3 4 }=h(n). circularly convolve x(n) and h(n) using DFT and IDFT computations. 



		23

		Given x(n)={1 2 -1 ,2,2,-1,2,1}, Compute 8 point DFT using Decimation in time algorithms. 



		24

		Explain the filtering methods based on DFT and FFT. 



		25

		Determine the response of LTI system when input sequence x(n)={- 1,1,2,1} and impulse response h(n)={-1,1,-1,1) by Radix2 DITFFT.



		26

		Starting from the key equation of DFT ,with necessary equation explain DIT-FFt algorithm. 



		27

		Determine IDFT of X(K)={6,-2,-2j,2,-2+2j} using DIT algorithm. 





		28

		Design a digital Butterworth filter satisfying the constraints using bilinear transformations. 

0.707 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ π/2


| H(ω)| ≤ 0.2 ; 3π/4 ≤ ω ≤ π.






		29

		Design a digital Butterworth filter satisfying the constraints


0.8 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ π/4


| H(ω)| ≤ 0.2 ; π/2 ≤ ω ≤ π. Apply Bilinear transformation method. 



		30

		i)Design a digital BUTTERWORTH filter that satisfies the following constraint using BILINEAR Transformation. Assume T = 1 sec.


0.9 ≤ | H(ω)| ≤ 1 ; 0 ≤ ω ≤ π /2


| H(ω)| ≤ 0.2 ; (3 π /4) ≤ ω ≤ π ii) Determine the magnitude response of the FIR filter (M=11) and show that   Phase and group delay are constant iii) The desired frequency response of a low pass filter is given by
Hd(ω) ={ e –j3ω
;
-3π/4 ≤ ω   ≤   3π/4   0
; otherwise.
Determine H(ejω) for M= 7using HAMMING window.


For the analog transfer function H(S) = 1/ (S+1)(S+2) . Determine H(Z)    using impulse invariant technique.



		31

		Obtain the direct form-I, direct form –II , cascade form and parallel form realization of the following system function.


Y(n)=-0.1 y(n-1)+0.2y(n-2)+3x(n)+3.6x(n-1)+0.6x(n-2)






		32

		Realize the following FIR system with difference equation . y(n)=3/4 y(n-1)-1/8y(n-2)+x(n)+1/3x(n-1) in direct form I. 



		33

		Design a digital chebyshev filter satisfying the constraints


0.75 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ π/2


| H(ω)| ≤ 0.2 ; 3π/4 ≤ ω ≤ π. Apply Bilinear transformation method. 






		34

		Explain with necessary equations the approximations derivatives method for converting an analog filter into a digital filter. 



		35

		Using bilinear transformation design a lowpass filter monotonic in passband with -3.01 db cutoff frequency of 0.4 π rad and magnitude down atleast by 15 db at 0.75 π rad 






		36

		The specifications of desired low pass filter is


0.8 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ 0.2π


| H(ω)| ≤ 0.2 ; 0.6π ≤ ω ≤ π. Design a Chebyshev digital filter
using
impulse
invariant Transformation.




		37

		Determine the system function of the IIR digital filter for the analog transfer function  (S)=10/S2+7S+10 with T=0.2 sec using impulse invariant method. 






		38

		Design a digital filter which exhibits equiripple behavior only either in passband or stopband and monotonic satisfying the constraints


0.8 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ 0.2π


| H(ω)| ≤ 0.2 ; 0.6 π ≤ ω ≤ π. Using Bilinear transformation method. 






		39

		Convert the analog filter with transfer function H(s)=2/(s+1) (s+2) into digital filter using Impulse Invarient method. 



		40

		The specifications of desired low pass filter is


0.79 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ 0.2π


| H(ω)| ≤ 0.2 ; 0.6π ≤ ω ≤ π.Design a Chebyshev digital filter using Bilinear transformation .






		41

		Realize the following FIR system with difference equation . y(n)=3/4 y(n-1)-1/8y(n-2)+x(n)+1/3x(n-1) in direct form II



		42

		Write the design procedure for butterworth filter and Chebeshev filter






		43

		Design a high pass filter hamming window by taking 9 samples of w(n) and with a cutoff frequency of 1.2 radians/sec






		44

		Describe
the
design
of
FIR
filter
using
frequency
sampling technique. 


ii) The desired frequency response of a low pass filter is given by


Hd(ω) ={ e –j2ω ; -π/4 ≤ ω ≤ π/4
0   ; Otherwise.
Obtain the filter coefficient, h(n) using RECTANGUAR window define by W(n) = { 1; 0 ≤ n ≤ 4
; otherwise.




		45

		Design
a
band
pass
filter
to
pass
frequencies
in
the
range 1to2 radians/sec using Hanning window, with N=5. 



		46

		Design an ideal band reject filter using hamming window for the given frequency response. Assume N=11, Hd(ejω)=1; w< π/3 and w>2 π/3

                      = 0: otherwise 



		47

		Design an FIR filter for the ideal frequency response response using Hamming window with N=7Hd(ejω)= e-j3ω ;
- π/8 <w< π/8


                       0
;           π/8<w< π




		48

		Determine the characteristics of a limit cycle oscillation with respect to the system described by the difference equation y(n) =0.95y(n-1)+x(n). Determine the dead band of the filter. 



		49

		Draw the quantization noise model for a second order System with system function.



		50

		Explain the various error introduced due to quantization.



		51

		Write in detail on Limit Cycle Oscillations.




		52

		What is the need for signal scaling? How the overflow error scaling is performed? 



		53

		Explain in detail about the zero-input limit cycle oscillations due to finite word length of registers



		54

		Realize the first order transfer function H(z) = 1 / (1-az-1) and draw its quantization model. Find the steady state noise power due to product round off. 



		55

		Explain about fixed point and floating point representation.
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