Khulna University of Engineering & Technology
B. Sc. Engineering 1* Year 1¥ Term Examination, 2016
Department of Biomedical Engineering

Ph 1115
Physics
Tlme ‘3 hours , | I : Full Marks
N.B. iy Answer ANY THREE questions from each secuon in separate scnpts
i) Figures in the right margin indicate full marks.
iif) Assume reasonable data if mlss_m_g any.
_ Section A
- (Answer ANY THREE questions from this section in Script A)
1. a) Whatare Lissajou’s figures? Briefly explain how these figures are useful in the laboratory.
" b) Establish the differential equation of a damped harmonic oscillator. Discuss in detail the
condition under which the oscillations become over-damped, damped and critically damped.
t) The positions of a particle executing simple harmonic motion along the x-axis are x = P and
x = 0 at time ¢ and 2¢ respectively. Show that its period of oscillation is given by
7= 2nt _ ‘ ‘
e
€os (ZP)
2. a) Show that the energy of a plane progressive wave is given by £-= 200V, where the
-~ symbols have their usual meanings, :
'b) Discuss Doppler’s effect in sound and obtain an expression for the apparent frequency of the
: note when the source and listener are- (i) moving towards each other and (ii) moving away
. from each other.
~ ¢) Anobserver in a railway platform observed a train passing through the station at a speed “a”,
-Show that the frequcncy of the whistle changes by
- 2a
e (v2 ~ a?)
3. a) What are the requisites for good acoustics? How ‘would you measure. the absorptlon
- coefficient of a material? : :
b) Derive an analytical expression for the growth and decay of sound mtens1ty inside an
- auditorium and hence obtain Sabine’s reverberation formula.
¢) Aroom di'men'sions 4%6x8 meters. Calculate (1) the mean free path of the sound wave in the
room and (ii) the number of reflections made per second by the sound wave with the walls of
the room. Velocity of the sound in air = 350 ‘m/s.
4, a) What do you mean by resonance and quality factor of an oscillator?
b) Distinguish between phase velocity and group velocity of a train of waves and establish a
~ relationship between them. _ :
"¢} Two oscillations are acting on a particle simultaneously, given by x; ='a;cos(wt+p,) and

X3 = azcos(wt+@z). Show that the result of the two oscillations is also simple harmonic and
drive an expression for resultant amplitude.
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: Sectlon B
(Answer ANY THREE questlons from this section in Script B)

What are ¢oherent sources? Discuss why two mdependent sources of light of the same
wavelength cannot produce interference fringes. Give a diagram'showing clearly how
coherent -sources are produced in a blprxsm Derive the formula for the fringe width in the
biprism experiment.

Explain the formation of Newton’s rings. Show how you would use them td'détermination
the wavelength of light, '

‘Newton’s rings are obscrved in reflected llght of A = 5.9x10”* cm. The diametér of the 10™

dark ring is 0.5 cm. Find the radius of curvature of the lens and the thickness of the air film.

Derive Einstein’s photo-etectric equation and explain the laws of photo-electric emission.

What is Cclmpton effect? For Compton effect show that

h
A’—A:Alz - cosg)
O

where the symbols have their usual meanmgs

A-photon of energy 5. 1x10° eV is incident on alumlmum f011 The photon is scattered at an
angle of 90° Calculate: (i) wavelength of scattered photon and (ii) energy of recoiled
electron.

What is radxoactzwty? State and explain radioactive decay law. From the dccay law deduce

an expression for half life of a radioactive sample.

‘-Bxplam nuclear fission and nuclear fusion reaction with examplcs What is the source of

energy release in nuclear fissmn‘? Calculate the energy released in fission of *°U nucleus.

“The ratio of *U-to 2*U in natural uranium deposits toda By is 0.0072. What was the ratio

2x10° y ago? The half-lwes of the two isotopes are 7.04x10%y and 44, 7x108 y respectively.

What do you figure out by electroacoustic phenomena? Explain briefly the following terms:
(i) Aeroacoustics (i1) Architectural acoustics
_(iil) Bioacoustics (1v) Musical acoustics

Draw a block diagram of a basic acoustic optic modulator and driver. Derive an equatmn for
Bragg’s angle and efficiency.

Light from a sodium lamp (A = 589 nm) forms an interference pattern on a screen 0.95 m

from a pair of slits. The bright fringes in the pattern are 0.4 cm apart. What is the slit
separation? : :
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Time: 3 hours

N.B.

Khulna University of Engineering & Teohnolo'gy
B. Sc. Engineering 1* Year 1¥ Term Examination, 2016
Department of Biomedical Engineering

 Math 1115
Differential and Integral Calculus

i) Answer ANY THREE questions from each section in separate scripts.
ii) Figures in the right margin indicate full marks.
iii) Assume reasonable data if missirig any.

§sgt_!911__é.
(Answer ANY THREE questions from this sectlon in Script A)

Define continuity of a function. A function /(%) is defined as follows:

x?, whenx <0
£00 = Ji, when0 <x <1

-, . whenx=1

-

X

~Discuss the continuity and differentiability of f{x) at x = 0.

- . -1
Differentiate cot ~'x with respect to %Y %,

Evaluate [1 1 ]

xz sin?xl

11
. X0

~ . . , . 2 . ° '
S}ete Lelbmt_z S theorem. If y = (s‘inflx) then ﬁnd.yn+z.
State Rolle’s theorem. Verify the mean value theorem for the function f{x) = x % in the
interval [-2, 11. :
Find the extremum pomts of the function fx) = 2x" - 3x* — 12x and determine lts extreme
Vaiue .
Ifu = 3fax + by + ez’ — (& + )7 + #) and a2 +5? + ¢? = I then find the value of
: 62u %u N d%u
9x? 6y dz?
f
Define radius of curvature. Find the radius of curvature of the curve
o + )% = o’ (4 — %) at the point (0, a). '

1 then find y,.
Y= +a? '

State Buler’s theorem on homogeneous functlon inx,y,z Ifu=fr)andr= Jx2 +yZ

f'(T)

then prove that

9% 62
67” f”( )+

Find where the tangent is perpendlcular to the x-axis for the curve ax’ + 2hxy 4by2 =1

Find the equation of the normal at © = 1/2 to the curve x = a(Q +sin@), y = afl +cos6)
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‘ Sectlon B
(Answer ANY THREE questions from this section in Scrlpt B)

. Integrate any three of the followmgs

.. | b) f dx
x2(1 + x)z R 2+ cosx — Zsinx

f‘ : dx 9 f *
(a_cﬂ—l)(xz.+4) BV ¢ ) N g |

Evaluate any three of the folldWing: :

a)

c)

b)

o

- Hence find out

_-fsianlogsim_c dx S f (acos?x + bsi-ﬁzx) dx
J . , o > - .
1 : "

log (1 + x) g f
f""l Tz I (1 + x)(l -!- xz)

. Define Gamma and Beta funct:on Prove that ‘ \[—

n . o L n g

Evaluate ,, n . _ :
nLoo [nz+12+n2_+ 22+n2+32+ ‘ +2n2
- Obtain the reduction formula for j’ o
) secxdx -

[ sec®xdx

: Find the area bounded by the parabdla I | '-2' and the line yl =Jx using double
‘ e o oy ==x s . i

. ‘ 2 ‘ .
integral. :

Use polar coordmatc 10 evaluate
vasaZ -
f [ (x% + yz) dy dx

Use the transformation u = x + y, v=x-)to evaluate :

A

~ where R is the region enclosed by the lines x -y=0x-y=Lx+y=landx+y=3

Page 2 0f 2

(1

(1

(1

e

(!

(12



Khulna University of Engineering & Technology
B. Sc. Engineering 1* Year 1* Term Examination, 2016
Department of Biomedical Engineering

Ch1115
Chemistry
Time: 3 hours : ~ Full Marks:
N.B. l) Answer ANY THREE questrons from each section in separate scripts.
it} Figures in the right margin indicate full marks.
Section A
(Answer ANY THREE questions from this section in Scrlpt A)
I. a) Whatis crystal lattice? Describe different types of lattice symmetry
b) Mentron the names of seven crystal systems. Write down the relation between
© axesand angles of the system. _
¢) What is unit cell? How does a crystal grow? Descrlbe a suitable and facile method
- of NaCl crystal growth.
a) What is Copolymer? Short!y discuss different types of copolymer with relevant
examples.
_b) What do you mean by Iwmg polymer? “Addition polymenzatron is also called
chain reaction polymerization”- illustrate this statement. _
¢) What is conducting polymer? Briefly describe the advantages and-applications of
- - conducting polymer over traditional polymer.
d) How would you differentiate between thermosettmg polymer and thermoplastrc
polymer?
3. a) Whatis X-ray? How is X-ray used in analyzing crystals?
b) Describe one method of determining crystal structure by X-ray.
¢) What are defects in crystal? Describe Schottky and Frenkel defect,
d) “There is no perfect crystal in real system”- explains.
4. a) What are Isotopes and Isomers? Shortly describe the natural decay chain.
- b)  Write down a short note on Neutron-Induced Fission and Fusion.
c) Derive an expression for the rate of radioactive decay'.
d) What is Binding Energy (B.E)? Calculate the B.E per nucleon (in G/s) in Helium

atom 3He, which has a mass of 4.00259 amu, mass of an electron = 1.008655
amu, and mass of qne hydrogen atom ='1.007825 amu.

Page 1 of 2

210

(10)
(12)

(13)

(09}
(10)
(10)

(06)

(08)
(10)
(10)
(07)

(09)
(08)
(09)
(09)



, §£§.t19_n_1_3_
(Answer ANY THREE questlons from this sectnon in Script B)

What is transport number? Discuss the moving boundary method for - the (10)
determination of transport number. .

Shortly discuss the emf method for the reasurement of p of a solution. - (08) '
What is fuel cell? Describe the hydrogen fuel cell and its advantages. (10)
' The emf of the following cell is 0.086V at25%. - N 07)

- Agl(o. 0093M)AgN03H(x)AgNO3|Ag

- Find the concentration (x)} of the unknown solution.

9
b)

4

. b)

c)

" d)

Explam Becr-Lambert aw. = (10).

What is photo-chcmlstry‘? State and explam the laws of photochemlstry ‘ (10)
What are the causes of hlgh and low quantum y:eld? _ (07)

A system is irradiated for 25 minutes and i is found to absorb 5x10'® cluantum per (08)
second. If the amount decomposed is 3><10 mole and N = 6.023x10%, calculate
the quantum efficiency of the reaction. - A

'What are liquid Junctlon potential and overpotential? Dernve a relatnonsh:p (lO)

between free energy and e.m.f. of the cell.

Explain the terms: 1) Conductance i) Equwalent conductance and iii) thhlum~1on (09)
battery.

What is. supporting electrolyte‘7 What are the roles of supportmg electrolyte in (08) _
polarography‘? .

What is standard hydrogen clectrode (SHB)" Mention the drawback of usmg SHE. . (08)

' What is triplet state‘? Explam the term phosphorescence. _ | (10) .

Draw. a cyclic volammogram and mention the anodic peak currcnt and cathodlc 09)
peak current.

What is diffusion current? Write down the advantages of dropping mercury (10)
electrode. -

Write down the relation between potential and current for reversible reductton of a (06)
metal jon in-mercury. Mention the name of each term.
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Khulna University of Engineering & Technology
B. Sc. Engineering 1% Year 1* Term Examination, 2016
Department of Biomedical Engineering
EEE 1115

Electrical Circuits

Time: 3 hours
N.B. i)Answer ANY THREE questions from each section in separate SCI‘lptS
i) Figures in the right margin indicate full marks.

Sectlon A '
(Answer ANY THREE questions from this section in Script A)

* Full Marks: 210

1. a) Define dependent and independent source. What do you mean by constant voitage and constant (10)

current source? Explain it.
b) Calculate Vyp, Vy, and V, for the circuit shown in Fig. 1(b).

.c) Fmd the voltage across the 3Q resistor of Fig. I(c) by nodal aﬁalysxs

AM—AM— —AA

- 100 50
_ 0 v '
I N

Fig. 1(b) ) o  Fig. 1(0)
2. a) State and explain KVL and KCL. | |

- b} Using Star/Delta transformation find the network resistance measured between (i) A and B, (11)

B and C, and (iii) C and A of Fig. 2(b).
¢) Using nodal analysis, determine the poten‘ual across the 4€) resistor in Flg 2(c).
d) Write short note on source conversion process.

3. a) Deﬁne branch, node, mesh and ldop of an electrical circuit.
b) Find the loop currents of the network of Fig. 3(b).
A 100

(D

Fig.2(b)  Fig. 2(c)

c) State superposition theorem. Find the current through the ZQ resistor using superposition

theorem in Fig. 3(c)

Fig. 3(b)

4, a) State Thevenin’s theorem Find the thevenin circuit for the network shown in Fi ig. 4(a).

b) State maximum power transfer theorem. Derive the condition for maximum power and

calculate the power.

¢) Using Millman’s theorem, find the current through and voltage across the resistor Ry of F1g

4(c).

14kid

0.8k(} k0

o

2 _ & T WT le iy v T TIGV T 8

Fig. 3(c) . Fig 4(@a) “Fig. 4(c)
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. Section B
(Answer ANY THREE questions from this section in Script B)

What do you mean by alternatmg current? Show that the rm.s value of alternating current is (It
equal to 0.707 time of its maximum Value. ,
The maximum values of the alternating voltage and cutrent are 400V and 20A respectivélyina (1.
circuit connected to 50 Hz supply and these quantities are sinusoidal. The instantaneous values
of the voltage and current are 283V and 10A respectively at t=0 and both rising posmvely
(i) Write down the equation of voltage and current at time t,
(i1) Determine the power consumed in the circuit.
Evaluate the following complex numbers: . (L
(i) (40£50° +202-30%)'"*
10£-30° +(3 - j4)
2+ jH3E- 15)

- What do you mean by real and reactive power? Show that the average power consumed by (1:

inductance or capacitance is zero.

Assume that the current i = 7, sinat flows through a given R-L branch. Show that the voltage (11
across the branchis v=17,2Z s1n(cor +6) = V sin(ax + 0.

Where, Z T = \/Rz +(a)L) and 6 =tan™ (—£) |

m .
Define Form factor and Crest factor. Dotcrmlne the r.m.s. value of the current waveform shown (11

in Fig. 6(c). If the current is passed through 2(Q resistor, find the average power absorbed by the
resistor.

What do you mean by series resonance? I—Iow RLC series circuit can be used as frequency (1€
selector, at resonance condition?

For the circuit anangemont and constants shown in Fig. 7(b), calculate the frequency, power, e C

- power factor and voltage drop across each part of the circuit at resonance.

i

| T I=0.1 henry . C=1004F
10+ A — Ty
0 — t T . '
_ 2 4 6 8 10 100 volts
-10 7 l
Fig. 6(c) . B Fig. 7(b) |
Given the paraltel circuit shown in Fig. 7(c), Find [, I}, I; and total power consumed. (10
Define Quality factor of a RLC series circuit. 05

What do you mean by filter? Classify it. Also draw the ideal rosponse of different types of 09
filter.

What is magnetlc c1rcu1t’? Mention the differences between electncal and magnetic 01r0111t 07

A rectangular iron core is shown in Fig. 8(c). It hds a mean length of magnetic path of 100cm, - (13
cross section of (2emx2cm), relative permeability of 1400 and an air-gap of Smm cut in the

- core. The three coils carried by the core have number of turns N,;=335, N,=600 and N =600;

and respective currents are 1.6A, 4A and 3A. The directions of the currents are as shown, Find

- the flux in the air gap. | ‘
s _
=D ‘ = I —
- ' ' 1, - i- W I],
6Q 50 = =
100 volts . : ':
o6 AN e
80 < ’ — i:“'
. N
\_ I Wb
Fig. 7(c) ‘ - Fig. 8(c)

d)

State Ohm’s law and Ampere’s circuital law of magnetic circuit. . | (06
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_ Khulna University of Engineering & Technology
B. Sc. Engineering 1¥ Year 1¥ Term Examination, 2016
Department of Biomedical Engineering

| BME 1101
Basic Biomedical Engineering

3 hours | ‘ : ' ' "Full Marks: 210

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

Section A . o
(Answer ANY THREE questions from this section in Script A)

What is meant by Biomedical Engincering’? Who are Bidmedical Engineefs? 09)
_Mention some fields of employment for Biomedical Engineers. . .

What are the main fields of Biomedical Engineering? Write short notes on: (12)
i) Bio-signal processing  ii) Biomechanics i) Rehabilitation Engineering

Briefly explain basic laws and relationships in Biophysics, Define the following (14)
terms: o __— ] : i

i) Cell ; i) Cell membrane

tii) Membrane potential  iv) Resting potential

Deduce the e){‘pression where symbols have their usual meanings: . ' (12)

[K*]a
Ey = 26ln=—7"mV
7 _ K . [K+h 0
A membrahe is permeable to K* and CI, but not to a large cation R*.. Find the (1"4)_
steady-state equilibrium concentration for the following initial conditions. Also
find the Nernst potential for each ion. Sketch steady-state conditions by showing
all forces and concentrations.

Qutside 1] =400 mM
Inside ' [KCI] = 100 m [RCI] = 500 mM
Briefly explain the pumping méc_hanism of Na'—K* pump with net sketch. - : 7 ,._- (09)

" What is action potential? Approximate intracellular and extracellular (11)

concentrations of the important ions across a squid giant axon, ratio of
permeabilities at resting and action conditions are given below. At room
temperature, find Ex, Ena, Ect, Vimrest, Vnaction.

Ion | Cytoplasm | Extraceliular + Rate of Rate of
: (mM) fluid (mM) | Permeabilities in rest | Permeabilities in action
K™ 1 - 400 20 ! » 1
Na® 50 460 0.03 15
Cl 40 540 0.1 0.1
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. b)
<)

a)

b)

Define Biomaterials. Write short notes on the following biomaterials:
' i) Polymer i) Metals iii) Ceramics

What are the basic properties of Biomaterials? Briefly explain the applications of
Biomaterials.

Define Biomedical signal. Classﬂ’y Biomedical signals and explam each category
with example

What is meant by ECG? Skétch a complete ECG signal showing different waves, -

. segments and ‘intervals. If an ECG of a patient with tachycardia contains 110

" Write short notes on:

numbers of R-R intervals in 65 seconds, caloulate the heart rate in BPM,

What is meant by EEG and EMG? Write some applications of EEG and EMG.

Section B
(Answer ANY THREE questions from this section in Script B)

Br1eﬂy describe the components of medical instrument system with block
diagram.

Why we need an optimal sensitivity of an instrument?’
Write short notes on;
‘ i) Accuracy . ii) Sensitivity
‘ iii) Range - iv) Signal to noise ratio

- What is Transducer‘? Br1eﬂy descrlbe the working principle of a P1ezoelectr:c

transducer, ‘
What is Bio-electrode? Draw the equivalent circuit olf a Bio-potential electrode.

What is LVDT? Briefly explain the working principle of a LVDT.

Describe the working principle of a Biosensor with schematic diﬁgrafn.

What is medical imaging? Briefly describe different imaging modalities with their
applications.

Brieﬂy explain the applied sub-fields of biomechanics.

i) Molecular Engineering
ii) Tissue Engmcermg

Dcﬁne Biotechnology. ‘What are the applications of Biotechnology? Distinguish
between Bionanotechnology and Nariobiotechnology.

What are the future challenges of Biomedical Engineerihg?
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