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(3 hours)

Note:
1. Question no.1 is compulsory
2. Answer any three from remaining

1. a. Show that sech™!(sin 0) = log cot ( g—
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b. By using Regular falsi method solve 2x -3sinx -5 =0 N .

correct to three decimal places

o

4. a. State and prove Eulers Theorem for three vanabIéS* 7

Q%

b. By using De Moivres Theorem 6btain-tatt 56" in

te‘i:msof 5
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Sem- L / Paper / Subject Code: 58505 / Applied Physics - L.
cacas - Nov. 2018 Q.P. Code:17200

Time : 2 Hours Marks : 60

Question number 1 is compulsory
Attempt any three from remaining
Use suitable data wherever required
Figures to right indicate full marks.

P (b b bl

Q.1) Solve any five from following : 15
1. Draw the following with reference to a cubic unit cell: (102), [211], [111]

2. Define space lattice Basis & coordination number

3. Define Fermi energy level. Explain Fermi Dirac distribution function. :

4. Write Sabine’s formula explaining each term. Explain how this formula can be used for the
determination of absorption coefficient of a given material,

5. Calculate the electronic polarizability of Ar. Given number of Ar atoms at NTP = 2.7 x
10%/m? and dielectric constant of Ar = 1.0024.

6. Explain the statement “crystal act as three dimensional grating with x-rays”.

7. In a magnetic material the field strength is found to be 10° A/m. If the magnetic
susceptibility of the material is 0.5 x 107, Calculate intensity of magnetization and flux

density in the material.

Q.2) (a) With a neat labelled diagram explain the principle, construction and working
of a piezoelectric oscillator. 8

(b) Molecular weight of silver bromide is 187.77. Its density is 6.473 gm/cm’. It has NaCl
tvpe structure. Calculate the distance between adjacent atoms.
Avogadro’s No. = 6.023 x 10%/ gm. mole. 7

- Q3)(a) Draw the unit cell of HCP. Derive the number of atoms/unit cell, the ¢/a ratio and

the packing fraction.

~ Estimate the number of Frenkel defects per mm® in AgCl if energy of formation of Frenkel
defects is 1.5 eV at 700°K. The molecular weight of AgCl is 0.143 kg/mol and specific

 gensity is 5.56. 8

77 Explain Hall effect & its significance. With a neat diagram derive the expression for the

~ Hall voltage & Hall coefficient. ' 7
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Q.4) (a) For an intrinsic semiconductor show that the Fermi level lies in the centre of the
forbidden energy gap _ ; 5
(b) Two ships are anchored at certain distance between them. An ultrasonic signal of 50 KHz
is sent from one ship to another via 2 routes. First through water and second through
atmosphere. The difference between the time intervals for receiving the signais at the other
ship is 2 seconds. If the velocity of sound in atmosphere and seawater are 348 m/s and 1392
m/s respectively, find the distance between the Ships. Also find the time taken by the signal to
travel through water. 5
(C) Explain the determination of the crystal structure using Braggs spectrometer. 5

Q. 5) (a) Explain in brief the different phases of liquid crystals. 5
(b) Two parallel plate capacitors having equal and opposite charges are séparated by a dielectric
slab of thickness 2 cm. If the electric field inside is 10° V and dielectric constant is 3, calculate
the polarization and displacement density. 5

(c) Calculate the critical radius ratio of an ionic crystal for ligancy 6. ' 5

Q.6) (a). The volume of a room is 600 m®, the wall area, floor area and ceiling area
respectively are 220 .mlz, 120 m? and 12_0 m?, ’.l"he‘ average sound absorption coefficient for the
walls, floor and ceiling are 0.03, 0.06 and 0.8 respectively. Find the average sound absorption
coefficient and the reverberation time. : ' 5
(b) Explain principle construction & working of a LED. 5
(c) Prove that in a ferromagnetic material, power loss per unit volume in a hysteresis cycle is

equal to the area under hysteresis loop. _ 5
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Time: 2 Hours
N.B.

1. Question number 1 is compulsory.

2. Attempt any three questions from Q.2 to Q.6.
3. Draw neat diagrams and write chemical equations where necessazy
4. Figures to right indicate full marks.

Atomic Weight: H=1, C=12, 0=16, Ca=40, Na-—23

Solve any five.
Explain the principle of EDTA method. ‘

% ' ~ of potassium
dichromate sqlutmn' ‘and - after 'reﬂuxmg the excess unrcacted dichromate
{ 4% N FAS selu‘tlon.w\Blmkrfo ,_20{31’11? of distilled water on

; ) "rhé/-l‘ ) mg/lit, .
mg/ht The punty‘of Iime 13'74% and'sada 90% Calculate the quantity of lime and soda

(F%)

o pplymm:s“used m‘medlcal field.
ives blénded oils. Give one example of each.

w
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(c)

5.(a)

(®)

(c)

6. (a)

(b)

(©

0

titration, (Density of oj] = 0.86g/ml)
1i)Write a short note on decay of concrete.

Natural rubber req

uires vulcanizati
how the drawbac

on. Give maSGBsW 2
ks are overcome? P T
Write Preparation, broperties and yses °ff°‘ﬂ°wmgporyme
D) Kevlar i) Silicone rubber iii) 3";’
1) Explain Activateq sludge me thodk g

if) What is grease? What are the conditions
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Paper / Subject Code: 58602 / Engineering Mechanics.

(3 Hours) (80 Marks)
NB:
Question No 1 is compulsory. Out of the remaining 5 questions, attempt any 3.
Numbers in square brackets, at the end of question statement, indicate full marks.
Assume suitable data, if not given. Clearly mention the same in your answer.
Take the magnitude of gravitational acceleration as 9.81 m/s?, unless stated otherwise.
5. Figures drawn are not to the scale.

1.
o
3.
4.

Q.1. Solve any four. [5x4)

a) Find the resultant of the parallel force system shown in Figure 1 and locate the same with
respect to point C.

}]T%ﬂsw;

I5N 60N 10N 25N
A c D B T
| 40 | 30 | - 50 |
2 = ! b
Figure 1 Figure 2

b) Using Instantaneous Centre of Rotation (ICR) method, find the velocity of point A for the
instant shown in Figure 2. Collar B moves along the vertical rod, whereas link AB moves along
the plane which is inclined at 25°.

¢) If the support reaction at A, for the beam shown in Figure 3, is zero, then find force ‘P’ and
the support reaction at B.

10kN 24 kN/m.

Figure 3

‘_'.ro,m the top of a tower, 28 m high, a stone is thrown vertically up with a velocity of 9m/s.
er how much time will the stone reach the ground? With what velocity does it strike the

ound?
- -or-the truss shown in Figure 4, find: (i) zero force members, if any (Justify your answer
FBD),(ii) support reactions at C and D.
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L 75cm

s !
Figure 4 T T S Figure 5

a) For the composite lamina shown i in Flgure 5, determme the coordinates of its centrond [08]

b) Replace the force system shown in F;gure 6 w1th a smgle force and couple system acting at
point B. P Rt | [05]

/632N
D

ELFEILIR NS

2111_

Flgure 6 , Figure 7

link CD of Ihe mechamsm 'shown in Figure 7 is rotating in counterclockwise direction
angular velocnty of 5 radfs For the given instance, determine the angular velocity of

[07]

Cylmder A (dlametcr 1m, welght 20kN) and cylinder B (diameter 1.5m, weight 40kN) are
: ged as shown in Flgure 8. Find the reactions at all the contact points. All contacts are

[06]
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1.5m !

Figure 8 Figure 9

b) Using Principle of Virtual Work, determine the force P which will keep the weightless bar
AB in equilibrium. Take length AB as 2m and length AC as 8m. The bar makes an angle of
30° with horizontal. All the surfaces in contact are smooth. Refer Figure 9. [06]

¢) Velocity-time diagram for a particle travelling along a straight line is shown in Figure 10.
Draw acceleration-time and displacement-time diagram for the particle. Also find important

values of acceleration and displacement. [08]
v(m/s)
OF———————- - - . — ——— pl=0.; for all
I ,{.E rubbing surfaces
| {
| Weightless
| Wedge B
20 -— , '
| | | -
| | [ t(sec)
5 20 30 777
Figure 10 Figure 11
Q4.

a) Find the force ‘F’ to have motion of block A impeding up the plane. Take coefficient of
friction for all the surfaces in contact as 0.2. Consider the wedge B as weightless. Refer
Figure 11. [07]

b) Three forces Fi, F2 and F3 act at the origin of Cartesian coordinate axes system. The force
Fi (= 70N) acts along OA whereas F2 (= 80N) acts along OB and F3 (= 100N) acts along OC.
The coordinates of the points A, B and C are (2,1,3), (-1,2,0) and (4,-1,5) respectively. Find
the resultant of this force system. [05]

¢) A 75kg person stands on a weighing scale in an elevator. 3 seconds after the motion starts
from rest, the tension in the hoisting cable was found to be 8300N. Find the reading of the
scale, in kg during this interval. Also find the velocity of the elevator at the end of this
interval. The total mass of the elevator, including mass of the person and the weighing scale,
is 750kg. If the elevator is now moving in the opposite direction, with same magnitude of
acceleration, what will be the new reading of the scale? [08]

w
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Q.5.

a) The cylinder B, diameter 400mm and weight 5kN, is held i

Figure 12 with the help of cable AB. Find the tension in the ¢
at contact C,

n position jja__s shown in
able and the reaction developed

Figure 12

- Figure 13
B) Find the weight Wi 50 as to have its impending motion down the plane. Take weight of
block A as 2kN. The pin connected rod AB is initially is in horizontal position. Refer

PP (03]
) Two springs, each having‘;@tiffngss 0f06N/cm andlength 20 c¢m are connected to a ball B

% »
Py S, Figure 14
) Two balls, A (mass 3kg) and B (mass 4kg)
- respectively (Refer Figure 15). Before impac
and 50° with the line joining their centers as
or the impact is 0.78, find the magnitude an

» are moving with velocities 25 m/s and 40 m/s
t, the direction of velocity of two balls are 300
shown in Figure 15. If coefficient of restitution
d the direction of velocities of the balls after the

[06]
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40m's

2kN 2N
2N
E
F
D
Sm
A
i ilaiow C B
| | 4m 4m dm |
25m's | |
Figure 15 Figure 16
Q.6.
a) For the truss shown in Figure 16, find the forces in members DE, BD and CB. [05]

b) A particle moves in x-y plane with acceleration components ax = -3m/s* and a, = -16t m/s2.
If its initial velocity is Vo = 50m/s directed at 35° to the x—axis, compute the radius of curvature
ofthe path at t = 2 sec. [06]

¢) A force of magnitude of 20kN, acts at point A(3,4,5)m and has its line of action passing
through B(5,-3,4)m. Calculate the moment of this force about a line passing through points

S(2,-5,3) m and T(-3,4,6)m. [05]

d) Find an expression for maximum range of a particle which is projected with an initial

velocity of ‘u” inclined at an angle of *p’ with the horizontal. [04]
5
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N.B: (1) Question No.1 is compulsory. ST A A S
(2) Answer any THREE from the remaining five questions. SRR A ES R
(3) Assume suitable data if required and state the assumptioq: S IS e

Q1. Answer any five. S S ST PG Srehe S n D
(i) Find the RMS value of the waveform given below. .~ -~ .~ o ~(4) =

(ii) State Norton’s theorem and draw thc Norton’s egmyalent circult

(iii) In an R-L-C parallel circuit the current tln'ongh theres;stor, mductor (pure’) and;:@)
capacitor (pure) are 20 A, 15 A and 40°A respeetwely What s the current taken"-'
from the supply? Draw the phasar dlagram o v

(iv) A balanced 3-®, star-conne*qted load ccmslsts of three cmls each conmstmg of (4)
R=6Q and X;=8Q.Determine the line gurrent power factor when the load is
connected across 400 V,50. Hz suppiy ' QAT

= A w o

(v) Briefly explain the clasmﬁcatleh of demachme ‘ : o 4)

(vi) Draw the phasord:agram qf a smgieph&se tl‘ansformcr wﬁen itis loaded witha

lagging power factbr loat‘L @

Q2. (A)Prove that the Qverage poWer taken by a pure capamtor fed with a sinusoidal ac  (10)
supply in a cycle is zero s e

(B) Usmg mesh analysxs ﬁnd the mesh cup'eﬁt‘s;n%he dlrectlon shown and also find (10)

the voltage across A and B tennmals TR

s &) A smgle phase transformcnhas 1000 turns on the primary and 200 turns on the
seeondary ‘The no load cu!'rent is 3A at a power factor of 0.2 lag and the secondary
current is 280A at a power factor of 0.8 lag. Neglect R; and X Calculate
(1)Magnet:zmg component ‘and loss component of no load current; (ii)Primary
& - current (m) Input powex factor. Draw the phasor diagram showing all these currents.

(10)

_ {B) Derive the fortmlla for resonant frequency of the circuit with a pure capacitorin (10)
 parallel with a coil having resistance and inductance. Find the expression for
_ _dyn_amm’_resxstgngc of this parallel resonant circuit.

DN Page 10f2
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Q4. (A) Find current I using Superposition theorem. _ S r(il()_)’ S
12V 3 O A
A ——(+ 1)
|
L4 4 N
36V, 6A
100 50 s

(B) A resistance and a capacitance connected in serles aCross a 250V supp}y draws (IQ):
SA at 50 Hz. When frequency is increased to 60 Hz, it ‘draw$ 5.8A. Find the Valnes
of R & C. Also find active power and power factor m both cases £

Q5. (A) Find the node voltages V), V2 and V3 and current through 0 50 SRE S _ .(1‘0)'
0. SQ . A 3y S

Vi

Al RN

-

(B) Describe the basrc pnncrple of operatlon of a smgle phase transformer and (10)
derive the emf equatlon ' 3 ST

Q6. (A) Determine the: value of R for maxmmm pbwer transfer and find the value of (10)
maximum tra.nsfér Pegllo> :

' 59 D g

(B) The 0.C and S C test data are glven below for a single phase, 5 kVA,
200V/400V 50Hz transformer S

\ 5 0 test from LV side: 200V 1.25A ISOW

S.C test from HV side; 20V 12, 5A175W

Determme the t‘ollomng (i) Draw the equivalent circuit of the transformer referred
to LV side (ii) At what load or kVA the transformer is to be operated for maximum
efficiency? (iii) Calculate the value of maximum efficiency. (iv) Regulation of the
trahsfonner at ful!’“load 0 8 power factor lag.

(10)

3 2k o ok o Ok ok o ok kK

I - RN Page 2 of 2
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CHOTCE VB RAIERP — Nov. 2018

[Time: 2 Hours]

Question.No.1 is compulsory. e
2 Attempt any three questions from Q. 2 to Q 6
3. Draw neat labelled diagrams wherever apphi;:aﬁi

4. Figures to right indicate full marks.

Answer any five from the following:-
a) What are reasons for the depletion of soil reso ‘
b) Explain principle involved in working of photoVQﬂatc fceﬁE\
Write a brief note on Noise Pollution. 3

».'\

5

Draw flow sheet dlagram m@exp@alg”thb ]Jl‘Q‘CQ%&OtfH “industria 5

' 5

) , _m{? K 'm ‘December, 1952, 5

b) Write a brief note on“ qﬂ\mechmusm. 5
¢) Write the effec&p ) ' 5
2) €SST0 : ict? 5
b) Write u@m@omrs zmd*mgcums @t*s&twqﬁuuqn Control Board (SPCB). 5
Draw anm fabelled d fagfam-amieip tﬁe‘p{' 5
B@ 3?0“ nmerital aspects associated with sustainable development. 5

and exp Iﬁnmﬂdng '(‘ﬁ'Vennm Scrubber. 5

ic and 'ex;ﬁéﬁ@wpmcess of hydropower generation. 5

_ leam onavanﬂ\ fféc&s.df dcpletxon of our natural forest resources. 5
Howmhdz{astq ﬁianﬁgemem'ls\hamed out by composting? 5

< Explaiix?the objecti "f 5
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