Khulna University of Engineering & Technology
B. Sc. Engineering 2™ Year 2™ Term Examination, 2017
Department of Biomedical Engineering

. BME 2231
Biomedical Instreumentation

Time: 3 Eours . : Full Marks: 210

N.B. i) Answer ANY THREE questions from each section in separate scripts.
i1} Figures in the right margin indicate full marks.

Section A
(Answer ANY THREE questions from this section in Script A)
1. a) Describea generalizéd medical instrumentation systein. ' (13-
b) Draw and calculate the differential gaiﬁ of an instrumentation arﬁpli;ﬁer. : | (12)

¢) Why instrumentation amplifier is used instead of differential amplifier for biopotential (05)
acquisition? s '

d) ‘Mention some applications of biomedical instrumentation systems. ' - (05)

2. a) Whatare the requirements of a biopotential preamplifier? How these are achieved inan ECG  (10)

circuit?
b) What are the noises associated with the ECG acquisition? Briefly describe them. (10}

¢) The output of a biopotential preamplifier that measures the EOG is an undesired dc voltage (10)
of £3V due to electrode half-cell potentials, with a desired signal of £1V superimposed. '
Design a circuit that will balance the DC voltage to zero and provide a gain of -10 for the

desired signal without saturating the Op-amp.

d) Draw 10-20 electrode system for EEG signal acquisition. : (05)

3. 2) What are the differences between leads and electrodes? Briefly describe ECG leads. - (10)

b) Briefly describe the working principle of a pacemaker. Mention different types of pacemaker (10)

and compare them.

¢) How can you measure blood flow, velocity, pressure and volume? Mention at least two (10)

method of each.

d) Calculate the cardiac output, given the following data: Spirometer O consumption - (05)

250 ml/min; arterial Oz content - 0.20 ml/ml; venous Oz conient - 0.15 mi/ml.

4. a) Describe instrumentation for electromagnetic blood flow meter. (10)
b) What are the major physiological effects of electrical current on human body? - (09)
¢) What is meant by applied parts of medical device? Explain type B, BF and CF applied parts. (08)

d) Write short notes on: (08)
(1) Phonocardiography.
(ii)  Plethysmography.
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Sechon A
(Answer ANY THREF questions from this s6ction in“Senptia )

- "’\ LA‘r‘ e

1. a) What are the basic problems of an economic orgamzanon? Exp_lam.

b) Describe various economic systems to solve the basic problems.

c) Explain production possibilities frontier on the basis of chices, scarcity and-opportuni

cost.
2. a) Exblain the determinants of supply. - ‘ (15)%
b) Solve the problems: : o (20)'5

There are 10,000 identical mdmduals in the market for cornmodlty X:"each wnh a- demand ‘

with a supply functlon is given By st = ZOP
() Obtain equilibrium price and quantity.
Now, if the government decides to collect a sales tax of $2 per unit sold from each of the

1,000 identical sellers-

(i1)  What effect does thls have-on the ethbrium prlce .and< uéhuty

R

-

(iity Who actually pays the tax‘7

(iv)  What is the amount of tax coliected by the government?

3. .a) Whatdo you mean by production and: production funct:on?

RN

b) List and describe the main factors of product1on

¢) What is project and project evaluation? What are the main_r methods of project evalidtion?: "'-‘;3:1(15):E

4. a) Define price-elasticity of demand. Explain the types of priée elasticity of demand. (15)

b} The “Karim Brothers is a publisher of romance novels. The corporation hired an econormst (20)

{0 determine the demand for its product. After months of hard work the’ economxst informed E;

s S
- ‘ e 15 !"’ "

the company that the demand for the firm’s nove] is gwen by the follomng equatlon
Qx = 12,000 — 5,000P, + 51 + 500P,

Where, - :
Qy is the demand from “Karlm Brothcrs . novels
P, is the price charged: for thc nOVElS iy
[ s the income per caplta "-’;"'» ;
P. is the price of books from competing pubhshers

Assume that the initial values of P, ,! and F, are §5, $10,000 and $6 reSpectlvely
Using the above information, the company’s rnanager warits o
6] Determine what effect a price increase would have on total revenue.

\"-'

(ii) © Evaluate how sales of the novels would change durmg a perlod of nsmg mcom

(iii) Assess the probable impact if competing pubinhers would Taisé the:r pr:ce
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cj What is civilization? Describe relation between culture and civilization. .
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Khulna University of Engineering & Technology
B. Sc. Engineering 2™ Year 2" Term Examination, 2017
- Department of Biomedical Engineering

Math 2215 o -
Linear Algebra, Complex Variables and Vector Analysis

Time: 3 hours Full Marks: 210

N.B. i) Answer ANY THREE questions from each section in separate scripts.
i1) Figures in the right margin indicate full marks.

Section A
(Answer ANY THREE questions from this section in Script A)
1. a) What do you mean by homogeneous system of linear equation? How many types of solution (06)

are there exist for a homogeneous system of linear equation?

b) When a system of non-homogeneous linear equations is said 1o be coflsiste;'nt? Ascertain (i6)y -
whether the following system is consistent; if it is, find all solutions o
Xy + X —2x34+%x,=1
- le"xZ+ZX3+ZX4=2
3x1+2x2—4-x3—3X4=3~ ‘
¢) Determine the polynomial p(x) = ag + a4x + a,x? whose graph passes throﬁgh the points  (13) :
(1,4), (2, 0) and (3, 12).

2. a) Isinverse exists for all matrices? Explain it. Reducing A to I find the inverse of the following  (17)

matrix by using only row transformation

1 -1 2 1
13 0o 2 2
A= 2 1 -1 1
1 0 1 1
b) Is unit matrix idempotent? Show that (08)

cos@ 0 siné
A= 0 1 0
—sin@ 0 cosé

is an orthogonal matrix. . ‘
c¢) When two matrices are conformable for multiplication? Find row rank of A, where - (10)

01 3 -2 -1 |
4o]0 2 6 -4 =2

01 3 -2 1
0 2 6 1 -1

3. a) Find basis and dimension of the subspace W of V spanned by the matrices ' (12)
_n 2 1 1 _12 3
A—[l 2]’ B‘[z 2] and C“[3 4]

" Where V be the vector space of 2x2 matrices over the real field R.

~~ ’.
b) Define analytic function and write the sufficient condition for analyticity of?f;ﬁunction. (10)
¢) Verify the continuity and differentiability of f(z) = Z at origin. (13}

4. a) Define orthonormal set of vectors. By using Gram Schmidt process orthonormalize the family (17)

of vectors
P i . . .
v = (577 v, = (0,i,0) v3 = (0,0,~0)
b} Find the eigenvalues and eigenvectors of the matrix o (18)
4 6 6
A=11 3 2
-1 -4 -3

Also find the matrix P which diagonalize the matrix A. Detennihé P-1AP.
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5. a) Showthatu

analync. I—Ience express f (z) in-terms of z.

b) Evaluate gﬁ ( ST 9) where C is, the square bounded.- %3
2
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-by x +y2=4,z=‘0 and z=3.
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"‘Slgna] is penodlc or not x(t) = cost+sm\/2t Co e .o _- _; K

b) Deﬁne signal. Draw the even: and odd 51gnals of the s1gnal ‘showni i m Flg 1(b). _ (09)

) -":.Deﬁne the- fol]owmg si gnal mathematlcally and rcpresent graphlca ‘
() Exponcmla] signal. (m) Impulse srgnal
(11) Step ‘St gnal‘ . ' _ (w) i

4 L}

Fig. 1(b) S . Fig 2a):

‘Find x(3t + 2) and x(— + 2) for the glven 51gnal x(t) shown in above F:g 2(a)

What IS Founer transform‘? Determme' the:Fourier: transform _
x(t) = e‘“”smwor u(t)

3. a) What do you mean by continuous-time_ Fourler series? Determlne thc Founer series.coefficients (16)
(exponentlal representatlon) of. the sxgnal shown m Flg 3(a)-- o :

<) 'Fmd the inverse umlateral Ldplaoe transform of °
L 2s8% - 932 +4s + 10
X(s) = 3.4

b) Use the Laplace transiorm to find the vollage across lhe cupacitor y(t), for the RC Cll‘CUlt (12)
depicted in above Fig 4(b) in response to the apphcd vo]tage x(t)' 2
condition y(0~ ) =




0)

d)

d)

a)
b)

a)

b)

d)

" A system has Ithe‘transfen function
| H(s) = -

. Find the impulse response, (i) assuming that system is stable and (ii) assuming that system is-

causal. Can this system be both stable

Find a dlfferentlal equat1on descnptlon of the: systems descnbed by the fo]lowmg transfer

functions:

2"__2
(i)Y H(s) =

“3s+1

(Answer ANY THREE questlons from this sect:on in Scnpt B)

An LTI system has 1mpulse response h[n] = {0 1,5, 9, 3] What wﬂl be the output of the- system

when excitation x[n] = {1,3,0,8}.

response: y[n] nxn) +x[2 n] -

%

+3

and causa]'? -

(ﬁ) 11(3)

Section B

response h[n] = (— 1/2)"11[11] + 2™u[l —n].

Show that impulse response of a discrete time LTI system is the first difference of its step

response.

State Nyquist-Shanon Sampling theorem. Give a detail mathematical analysis for the theorem.

Is it possible to reconstruct a continuous time signal from its samples taken at uniform time .
interval? Briefly explain reconstruction process and the difficulties associated with it.

What is aliasing effect? What is meant by discrete-time processmg of continuous-time’ mgriéls? :

The following facts about a sequence x[n] are given :

6 x[n] is penodlc with penod N=
(ii) Zx[n] 3 ' '

n=0

Determine the sequence x[n].

An LTI system with impulse response h[n] = (0.8)"u[n]; what will be the output of the system

8.

T o=l

(iv) x[n] has the mmt_mum power per period: S

-2

z@+n@—n

s(s+2)(s+1)

- Check whether the followmg system is linear, time mvanant and LSI? Also find its unpulse

.Detetmine whether the following LSI system has memory, causahty and stablhty from its 1mpulse

dmZuwwﬂam

when excitation x[n} = cos(—)? [Use Fourier analysis techmques]

How can you use an existing low pass filter as a high pass filter? Justify it using rnult.iplicatio'n“

property of Fourier transform.

Briefly explain the advantages of using z-transform instead of DT Fourier transform.

An LTI system is characterized by system function

- H@=
Specify the ROC of the'H(z) and determine h[n] for the following condltlons

3—4z71

1-35271 415772 -

(i) Stable system, (ii) Causal systemn and-(iii) Anticausal system

Determine the system function for the causal LTI system with difference equation,

yin] = 3yin— 1]+ 7yln -~ 2} = x[n]

Also using z-transformis, determine y(n] if x[n] = @)"u[n] L

Determine first three terms of x{n] from the transfer function:

X(z) =

1

1—-15z"1+05z"2"
Using power series expansion method. :

;Roci |zl > 1
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Khulna UmverSJty of Engmeermg & Technc; “ogy\
B. Sc. Engineeting 2™ Year.2"d Term Exarnmatlon 2017~
Department of onmedical Engmeenng

BME 2201
Human Physioclogy

3 tiours <4 Full Matks: 2107

1) Answer ANY THREF‘ questmns from each sect:on 1n separatc.scnpts_.--,*a,.,
ii) Figures i in the right margm indicate full marks '

- -Section A- ‘ - |
(Answer ANY THREE questlons from thlS sectlon m Scrlpl A)

: Enumerate the physmloglcal 1mportance of endoplasmlc? ret.lculum ibésomie;and " (15)
mitochondria. ' B s
Describe bricfly about diffusion. | o (10):
Discuss the pathway of taste sensation from tongue to cerebral cortex. ( 105:‘

Suppose, you are working on a fab that deals with the orlgm of hfe Suddenly, you recewe:‘a

" bacterial cell. How could you differentiate the bacterial cell from human cell'?

Define reflex arc: Draw and label the reﬂex arc;

" 'What is haemophiliia? Why it is rare ihr-fer‘_ria]é',' ,e>'<plé'i_ri' 'ii."""_f'

Write a short note on Na* K* pump.

Draw and label atypical cell membrane. Explain the functions of the cell membrane'in details. <(10).

R
B A

What is receptor? Write down the functional classification of receptor: - h
~ What is blood? Give the composition of blood. Enumerate the functions of blood.. - A 10) .
Write short notes on: (0SY

(i)  Neutrophil.
(i)  Basophil.

What is membrane potential? Enumerate the importance of membrarie potential. ~ =~ =)

Show the pathway of direct and indirect Light reflex. (10).

Write down the pathway of smell.

Explain how lipid soluble and water soluble substances passi/ng through a membrane. o (055’
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- .«d), "Write short notes on;

" What are the contents of gastric juice? Describe the regulatioh: of HCI"secrelion:
parietal cell-with net sketch.’

" of Urine format:on with: net, sketch .
' _Discqss the.Renal Regulation of ‘bl‘oéd_pr‘cssure.
' Draw andlabel the'différent parts of a.nephiron. - -

“Write short notes.on net filirdtion pressure-and GFR.

“Describe theduhgs Volume andicapacity wWith:proper diaprarnis

What is the-physical principal of Gas'Exchangés? Describetherpartial-pressute Zwthisthe:

) Deﬁne cardrac cycle: What are the parameters of cardlac cycle9 Draw and label the various (15)

'f',': . P

herton e LA SR

ERATES

!COI’l

{03y

(053

.. What are _the_-maibr organ and accessory. gland of Gi tract? List the digestive enzyme with (10)
"‘3?:~tﬁ¢ir}-xf§19cti0,r_1,s}:.

P

How carbohydrate i digested'in Gl tract? Whiatis the endbioduict Sf carbolva At digestioness *(05),

ﬁOS);

Write down the four systems used for Elimination in-human body. Descnbe theumechamsm (1'5)

equation.

Write short :ng'fcés‘_:_@rf:: S
(i) Henry’s Law.
(i) Dalton’s Law

(iif)  Frank-Starling Law of the heart.
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