Khulna University of Engineering & Technology
B. Sc. Engineering 1% Year 1* Term Examination, 2017
Department of Biomedical Engineering

Ph 1115
Physics

Time: 3 hours S Full Marks: 210

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

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

1. a) Whatis 1nterference of sound waves? Establlsh the differential equation of a (12)
damped harmonic oscillation.

b) Show that in the case of a statlonary wave no energy is transferred. . (13)

¢) Deduce the frequency and quality factor for a circuit with L=2mH, C=5 uFand (10) -
-R=0.2 ohm. '

2. a) Whatis the difference between echo and reverberation? Explain why reverberation (10)
cannot be heard if the dlstance between the source of sound and the obstacle is
greater than 17 meters.

b) Derive an analytical expression for the growth and decay of sound intensity inside (15) -
an auditorium and hence obtain Sabine's reverberation formula.

. ¢) Find the reverberation time of a room 10m wide by 21m long by 4m high. The (10)
ceiling is acoustic, the walls are plastered, the floor is concrete and there are 27
people in the room. [Sound absorption are: acoustic ceiling = 0.60, plaster = 0.03,
concrete = 0.02. Take the absorbing power per person to be 0.5}

3. a)- Draw Lissajous' figure using following equation = : - (10)
| x = asinwt andy = 2asinZwt.

b) What are free, damped and forced vibrations? Discuss the conditions under which (15)
the discharge of the capacitor is periodic, critically damped and oscillatory in the
case of LCR circuit: -

¢) The apparent frequency of the whistle of an engine changes in the ratio 6:5 as the (10)
engine passes an stationary observer. If the velocity of sound is 352 mifsec,
calculate the velocity of the engine.

4. a) Explain the oscillatory behavior of SHM., ' (10}
b) Prove that average kinetic energy and average potential energy are equal. (15)

¢) For a particle vibrating simple harmonically, the displacement is 8 cm at the (10)
instant the velocity is 6 cm/sec and the displacement is 6 cm at the instant the
velocity is 8 em/sec. Calculate amplitude, frequency and time period.
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a)

b)

d)

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

Explain interference of light using suitable diagram. Discuss interference of light
analytically and obtain the condition of maximum and minimum intensities.

Write down the conditions of interference.

Discuss the color of central ring.

In Young's double slit experiment the separation of the slits is 1.9 mm and the

fringe spacing is 0.3] mm at a distance of 1m from the slits. Calculate the
wavelength of light. :

What is angular magnification of optical instrument? =~ B

Derive magnification of a simple microscope when images are formed at the least

distance of distinct vision and at infinity.

A convex lens of focal length 10 cm is used as a magnifying glass. Find the
magnification when the images are formed at infinity and at the Ieast distance of
distinct vision (25 cm from the lens).

- Write down the different parts of Telescope with figure.

Write the examples of particle properties of wave. Explain one of them.

~ Prove the statement "Change in the wavelength in Compton effect is 1ndependent

of the wavelength of the incident photon”.

Calculate the magnitude of energy of the photon associated with the light of
wavelength 6057.8 A°.

Derive an expression of De-Broglie wave velocity and comments on it.
Show that the average life period of a rad1oact1ve atom is the reciprocal of the
radioactive constant.

Ay Ng

Show that N, =i—-—ﬁ-[e"‘1t-—e“7‘2t], where the symbols have their usual
27/ . .

meanings.

The half-hfe of ;U 15 4.51 x 10? years. In how many years will 1 gram of pure
52U% (i) lose one centigram and (ii) be reduced to one centigram.
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"Khulna University of Engineering & Technology
B. Sc. Engineering 1* Year 1¥ Térm Examination, 2017

Department of Biomedical Engineering

Math 1115
Differential and Integral Calculus
3 hours Full Marks:
i} Answer ANY THREE quesuons from each section in separate scnpts

ii) Figures in the right margin indicate full marks.
iii) Assume reasonable data if missing any.

Section A

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

Define continuity of a function. If f(x) = |x — 1| + |x + 3| then test

continuity of f(x) at x = 1 and differentiability at x = —3,

Evaluate ¥ — gSinx
lim—m——
x-0 X — Sinx

Differentiate tan™'x with respect to gran™ix,

State Leibnitz's theorem. If y = (x + vx2 4 1)™ then prove that
1+ xz)yn+2 + (2n+ Dxyp + (n? - mz)yn =0

A container with an open top is to have 10m’ capacity and be made of thin sheet
metal. Calculate the dimension of the box if it is to use the minimum possible

amount of metal.

State mean wvalue theorem. Verify the mean value theorem for
f(x) = x(1 - x?) in the interval [—2, 1].

the functlon -

Define normal of a curve. If [x + my = 1 is a normal o the parabola y? = 4ax

“then show that al® + 2alm? = m?.

Deﬁne homogeneous function. If = 3(ax + by +cz)? — (x> + y + zz) and

a? + b% + ¢? = 1, then find the value of u,, + uyy, + Uy,

Define radius of a curvature. Find radius of curvature at any point of
. 2 2 2 )
x3 4 y3 = ds,

If (secx)té* + (tanx)*¢“* = y; find -d—y.

Find the asymptotes of the curve 4x* — Sx*y? + y* — 3x*y + 5x =8 = 0.

210

(15)
(10)

(10)

(12)

(13)

a3

(10)

| (13)

- (10)

I“md the tangent and normal of the curve x = a(f *+ sinf), y = a(l — cosE?)

Also find their lengths
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Section I3
(Answer ANY THREE questions from this section in Script B)

5. . Integrate any three of the followmg: ' 35y -

[
R IPTIRR b

®) f,(1+x)m

2 fx'*%—l

d) fﬂ—Bx-—szdx -

6. Cvaluate any three of the followfng': _ (35)

s

dx

=3
2y f Vsinx
Vsinx + Vcosx

. ¥idg .
b) XSinx

1+ cos?x
0

c)

(x- 1)\/x2 — 2x

\_J T

3
& J’ og (1 + x)
14 x2
S0
7. aj Define Gamma function and Beta function. - L 12)
-~ .. .
Provethat InT(1 —n) = ; 0<n<1
: _ sinnm

- b) "Obtain the reduction formula for [ tan™x dx and hence find [ tan®xdx. = - (13) -

¢) Evaluate : - : | (10) |
22 2
l‘l’;[(” 1)(1+;2-) ......... (1+:—115)]1(n.

8. a) Find the area of the segment of the parabola y = (x — 1)(4 — x) cut off by x-axis. (17)

b) Find the whole length of a loop o.f the curve 3ay? = x(x = a)?. (18)
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Khulna Umversny of Englneermg & Technology
B. Sc. Engineering 1¥ Year 1¥ Term Examination, 2017
~ Department of Biomedical Engineering

EEE 1115
Electrical Circuits

Time: 3 hours - ~ Full Marks: 210

N.B.

d)l

Find the current of each branch for the following circuit as shown in figure 1(d). a0
- Fi lgure 1(d) - . Figure 2(c)
M0 ‘ 20 -
%—
2. a) State and explain KCL, KVL and Superposition fhéorem. : ' - ,7(125
b) State maximum power transfer theorem. Derive the condition for maximum power and - (1 3)
calculate that power. ,
¢) Using mesh analysis determine the currents of the network of the above figure 2(c).  (10)
3. a) Describe how to convert voltage and current sources? ‘ L (05)
b) Calculate the equivalent resistance between the termmals A and B of the followmg (10)
figure 3(b). :
Figure 3(b) Figure 3(c)
100 - ’
- ' | AN——i [
p 100 - _ 80 v .
160 100 102 on 1w B ; 0 100G
AN— v
L ,
¢) State Thevenin's theorem. Using Thevenms theorem find the current in the IOQ (10)
resistor of the network shown in the above figure 3(c).
-d) Usmg Millman's theorem, tind the current through and voltage across the 3Q resxstor (10
shown in figure 3(d). :
Flgure 3(d) : Figure 4(a)
%5& % 40 im l; N 3GV_J:/\/\2Q;
3 .
10v ', 16V 8v \’ - s '
4. . a) State reciprocity theorem. Verify rec1pr001ty theorem for the mrcult shown in the (10)

i) Answer ANY THREE questions 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 Script A)
Define primary and secondary cells. Why_primary cell is not re_:chargeab‘lé? : ‘_ (08)
How the power fa?:tor part is involved in wattmeter reading? ' o _ . (07) -
A moving coil instrument gives a full scale deflection of 10 mA when the potential (10) -

difference across its terminal is 100 mV. Find .

(1) The shunt resistance for a full scale deflection corresponding to 100 A
(ii) The series resistance for a full scale deflection of 1000 V.

(ii1} Power dissipation in each case.

above figure 4(a)
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b)

'd)-

‘d)

What is magnetic circuit? What are the differences between electric and magnetic
¢ircuit? |

What do you mean by reluctance and permeability?

State Ohm's law and Ampere's circuital law of magnetic circuit with 1Ilustrat10n What
is the significance of air gap in magnetic circuit?

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

Define alternating current. Why is ac generator needed?

- Derive the energy storage equation of inductor and capacitor.

Draw the vector dlagram for the following circuit 5(c) and also indicate power factor
angle. . -

Figure S(c)
. C
R

Assume that 't_he current I = [,sinwt flows through a'given RLC branch. Show that
the voltage across the branch is v = I zsin{wt + 9)

where z = JRz +(wL - -—) and @ = tan~? —wel
wce R

What do you mean by series resonance and half power point? Descrlbe the

charactenstlc of senes resonance circuit,

A voltage v = 200 sin377t volts is applied to an inductive branch and the maxmlum
current is found to be 10A. Find the value of L in mlhhem'ys

Define form factor and crest factor Find the form factor and crest factor of alternatmg
current.’ :

* Mention the significance of the operator j.

Show that the average power consumed by inductor or cépacitor is zero.

Evaluate the followmg complex number:
104~ 30° + (3 - j4)
2+jDE-j5)

Draw the string and polar vector dlagram of a series RLC circuit

Show that the average power consumed in a RL circuit is P, = %V}nlmcosﬂ .

Define real power, reactive power and apparent power of an ac circuit.

Why the internal resistance of voltmeter is high and ammeter is low? Descnbe the
apetation of wattmeter. ‘

Deﬁne and classify filter. Draw the frequency response curve of different ﬁlters ‘

Define rms value and instantaneous value of an ac circuit. Show that, for a sine wave,
the average valué is 0.636 times the maximum value.
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Khulna University of Lngmecrmg & Technology
B. Sc. Engineering 1% Year 1* Term Examination, 2017
Department of Biomedical Engineering

Ch 1115
Chemistry

Time: 3 hours - Full Marks: 210

N.B. 1) Answer ANY THREE questions from each section in separate scripts.
' ii) Figures in the right margin indicate full marks.

Scction A . '
(Answer ANY THREE questions from this section in Seript Ay

1. a) Discuss the characteristics of solids and their classifications. What is (10)
crystallization? '

b) Discuss crystal systems and classification of crystals into different systems. - - (10)
¢) What is meant by Bravais lattice? Write down the fourteen Bravais lattice systems. (08)

* d) Symmetry is an important property of crystals- Explain in detail. - (07

2. a) Find the miller indiccs of the planes that intersect the crystallographic axes at the (11)
' distances (1a, 3b, -c) and (2a, 2b, coc).
b) What is X-ray? How is X-ray used in analyzing érystals‘? ' (07

¢) What are defects in crystals? Describe interstitial defeci, schottky defect and (10)
colour centres.

d} What is meant by

(i) Crystal lattice (ii) Space lattice (iit) Unit cell ‘ ')
3, a) State Beer-Lambert's law and deduce a-mathcmatical expression for the law. (10)
b) Define quantum yield. What are the reasons for abnormal quantum yield? | {08)
¢) What is photosensitized reaction? Give suitable examples. o (05)
d) Write short notes on: ' (12)
(1) Fluorescence (i1) Phosphorescence (i11) Chemiluminescence
4. a) Whatis radioactivity? Describe the propert'ies of o, f and v rays. (08)

b) The binding energy y per nucleon of ggTh**?

is 8.67 x 10713 Joules. Calculate the (07)
actnal mass of 90Th in amu,. ' '

¢) Define binding energy of a nucleus. Explain with the help of. binding energy (10)
curve, the stability of a nuclet.

d)’ What is nuclear reactor? How electricity can be generated with the help of nuclear ( 10)
reactor?
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Scction B
(Answer ANY THREE questions from this section in Scrlpt B)

Define Telechelic polymer and star polymer.
Write down the differences between thermoplaetie and thermosetting polymer.

What is conducting polymer? Discuss the mechanism of anionic polymerization
reaction,

Define degree of polymerization. Calculate the molar mass of a particular polymer
sample,CH—~CHy), , where, D, = 4600,

Sketch a typical current-voltage curve. Discuss how current change in a typical
current-voltage polarogram on changing the applied voltage.

What is half-wave potential? What does it indicate in a.typical polarogram?

Write down the Ilkovic equation for diffusion current and also - mention the
meaning of each term in that equation.

Draw a typical excitation signal in.cyclic voltametry and the corresponding
voltammogram,

What are electrolytes? Distinguish between strong and weak electrolytes.

What is meant by molar conductance? What ‘is the significance of molar
conductance at infinite dilution?

E‘{plain clearly the term "tmnsport number Descr_ibe one method for

-measurement of transport number.

What is fn_ei cell? Discuss the working principle of a fuel cell,

Iron reacts spontaneously with copper (II) ions.

Fe(s) + Cu?*(aq) — Fe?*(aq) + Lu(s)
Obtain half-reactions for this, then draw a voltaic cell using these half-reactions.

What is a salt bridge? Why is it used?

Discuss the principle of determination of pH of a solution with the help of a glass
electrode.

What is the emf of the following cell at QSUC? ‘

Zn(s))Zn2+(1.00 x 10~5MM1Cu2* (0. IOOM)ICu(s)
The standard emf of this cell 15 1.10V.
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Khulna Umversmy of Engmeermg"& Techn o
B Sc Engmeermg 1% Year 1% Tetrm Exammatwn 2017,
Department of B10med10a1 Engmeermg :

Time:3hours =

N.B. 1) Answer ANY THREE questions from each sectlon in sepa.rate scn ts.,
1i) Figures in'the right margin indicate full marks ‘

Section A
{Answer ANY THREE questions from this section in ‘icnpt A)

1. a) Define Biomedical bngmeermg Bneﬂy descnbe appl'catlons a.nd ain: field f
' ;bmmedica] engineerin

'Ab)”"‘.';-'What"-n, meant by blologma ccll'? Ty de
with net sketch _ - Con e

c) Drawancuron and spcclfy 1ts dlfferent parts R 1:' 7 (05)

d) ‘--‘,-:Mennon physxcal and chemlcal structure of a: cell membrane S

T2 a) ;What zue the condntmns io rnamtam restmg membran J-pqtentia
o membrane‘? Deducé Nemst equanon for ethbnum condition

b)- -Write | short notes onrion channel fori’ pu

<} Apprommate intracellular ‘and extraceliular concentratmns of the 1mportant ions (10)
ACTOSS & 5qu1d giant axon, ratio of permeabilities at restmg and action condltxons
are givenr in ‘the table 2(¢). At room temperaturé - find Ek - ENa VS Eoy 5 Vigest -y

Vma;\lcn )
Table: 2(c) '
lon | Cytoplasm | Extracetlular Rate of Rate-of
{mM) fluid {(mM) permcabxhnes in . permeablhtles in-
- L Test 0 ol ac’non
KT 140 P R S P A
Na* 13 110 . 002 - T 107
Cr [ 3 - 90 - 0.4 B 03
3.
-.‘How bmmdtermls are dlfferent ﬁqm ot‘ner matenals'7 :
‘common ciasses of blomatenals : S
4. a) Deﬁne bios:gnal processing. What are the steps of biosignal processing? - (10

b) -What are- the origins of EEG, ECG and EMG -signals? Briefly explain them “(15).

¢) "The neural commumcatlon in our body is diglta]" explaln
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dy

b)
¢)

~dy.

'What do yow mean by memcdl,cal in

»Bneﬂy explam -about the components of mcdxcal fnstrig
_=assoclated block chagram :

;"':Deﬁnc blotechnology Brleﬂy dlscuss ab

(& swer ANY THREE Juesiions from' tlns section in Scnpt B)

and im: v1tro measurement

Write short notes on:’
(i) Scnsmwty
(ii) Frequency response
(iii) Accuracy

Explain'the wotking principles of a biosensor with schcniaﬁcdi'a‘gr::am. - (12)
- What do you mean by piezoelsctric cffect'? o A (06)
. Bucﬂy cxplam thc workmg prmclplcs of a stram gagc o o (1 2) . .

Wutc short not,es.‘cn;. B ‘_
(i) X-ray-imaging
(i) Magnetic Resonance Imaging
(iii) Ultr‘asound' imaging

Wntc down the apphcatlons of blo electrodes o E S (05} .

Distinguish between BlO nanotechnolcgy and Nano b:otechnology

Write short notes on: _ - _ (10)
(i} Molecular Engincering
.(il) Rehabilitation Engineering .

‘Wha_t-':ax}c't:fic_j futﬁfc:ﬁgll,e'r;gsﬁf bicfﬁcdical}cﬁgiﬂccgi,r_;g?,,'; v )
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