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1) Question number 1 is compulsory.
2) Attempt any three questions from the remaining five questions.
3) Figures to the right indicate full marks.

e x y du/ax
If u=log (y) + log (x) find Fuldy

Find the value of tanh(logx)if x = /3

7 1 1
Evaluate lim [— — ]
x—3 Lx-3 log(x-2)
3 a(u,
If u=r%cos20 v=1r%sin20; find L)
a(r,3)

o 2 3i

Express the matrix 4 = ( —2i 0 1+ ZE) as the sum of a

4 & 5t ~i

Hermitian and a Skew-Hermitian matrix.

Expand tan™'x in powers of (x — E—)

Expand Sin’@ ina series of sines of multiples of 6
If y = sin®xcos3x, find y,
Find the stationary values of x3 + y3 —3dxy, a >0

Compute the real root of X logiox — 1.2 = 0 correct to three places
of decimals using Newton-Raphson method.

Show that the system of equations

2x—=2y+z=2x, 2x-3y+2z=1y, —x+2y =12z
can posses a non-trivial solution only if A = 1,4 = —3., Obtain the
general solution in each case.

If tan(a + if) = cos @ + isin 6, prove that
NI ST 1 T @
CI—T-FZ and B—Elogtan(z+5)
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Q.4 a)

b)

Q.5 a)

b)

c)

Q.6 a)

b)
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Paper / Subject Code: 58601 / Applied Mathematics - I.

1 1
Using the encoding matrix as (0 1), encode and decode the message
MOVE
If u=f(e*7,e¥ % e*™) then prove that
du  du du
S e — )
dx + dy t dz

If y = acos(logx) + bsin(logx), then shio that
X2Ynsz + @0+ Dxypyq + (02 + Dy, =0

If 1, q, afz, a'3, Ct4, are the roots of x° — 1 = 0, find them and show
that (1—a)(1—-a?)(1—-a®)(1—-u¥) =5

If = the~T"/(40),

. . 06 19 -2_6'9)
Find n which will make o Py (.?‘ oy

Find the root (correct to three places of decimals) of x3 —4x — 9 = 0
lying between 2 and 3 by using Regula-Falsi method.
Find non-singular matrices P and Q such that

1 2 32 .
A= (2 35 1) is reduced to normal form. Also find its rank.
1 3 4§

Find the principle value of (1 + i)*~¢

“Solve the following equations by Gauss-Seidel method

27x+ 6y —2=85
6x + 15y + 2z =72
x+y+54z =110

(Take three iterations)
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- Paper / Subject Code: 58602 / Engineering Mechanics.

Fe|Sem-T| cheip locged/ 16[<(2019

[3 Hours] © . [Marks80]
NB: St AR
1. Question No: [ is compulsory.
2. Attempt any three questions out of remaining five questions.
3. Assume suitable data if necessary and mention the same clearly.
4. '

Draw suitable sketches whenever necessary. '

I. Attempt Any Four :
a) Find the resultant of forces as shown in fig.

o 7KN
b) If the cords suspend the two buckets in equilibrium position shov

wn in ‘Fig-.- Determine
weight of bucket B if Bucket A has a weight of 60N. Ny (05)

c) Two bléi_ck’s A=100N and B=150N are resting on the ground as shown in the fig. Find the

minimum weight P in the pan so that body A starts. Assume pulley to be mass less and
frictionless.

i Vi vy oo

AN o~ 42030
8 150N 4:010

0
“o
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Paper / Subject Code: 58602 / Engineering Mechanics.

2 ;
d) The motion of jet plane while travelling along a runway is defined by the v—t graph as.>
shown in Fig. Construct the s —t graph for the motion. The plane starts from rest. 3

v (m/s)
A
L e R
30 e : , i
Z E Ef(sec)
5 20 30 " - __
A 50 kg block is kept on the top of a 15° slopping surface is pushed down the plane with
an initial velocity of 20m/s, If 1k =04, détérmiﬁ_é the acceleration of the block. . (05)

2. Attempt:

a) Four forces acting on a rectangle in the same plane as shown in fig below. Find
magnitude and direction of the resultant force. Also find intersection of line of action of
resultant with X and Y axes, aSshming D asori gin. LN (06)

600 N 1500 N

- 40’“ r ¢ > X axis
025m}. '
0.25mi;

12m
1300N

v,
y axis

b) Two spheres A and B of weight 1000N and 750N respectively are kept as shown in fig.
Détermine the reactions at all contact points 1, 2, 3 and 4. Radius of A = 400 mm and
B =300 mm. ¥ ' (08)

FO0O MM i
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Paper / Subject Code: 58602 / Engineering Mechanics. "
3 .A. @ A

¢) Two smooth balls A (mass 3 kg) and B (mass 4kg) are moving w1th velocities 25 m{s_a_r__zdw,
40 m/s respectively. Before impact, the directions of velocigr'oft\&o'balls‘ are 30%and 60° . Sy
with the line joining the centers as shown in Fig. If e = 0.8, find the magnitude A~ O S R

direction of velocities of the balls after impact. A ST S ~(06) - -

4y =% 3

i o,

i 40nmvs

25myJs !
3. Attempt: 5
a) Find the centroid of shaded area asshown in fig. (08)

Sl Ay Three forces F, F2 and F; act at the origin O, F, = 70 N acting along OA, where A (2, 1,
RS SR LR S F2 = 80N acting along OB, where B (-1, 2,0).F3=100N acting along OC, where C
AT “, -1,5). Find the resultant of these concurrent forces. (06)

WL S &S A Page 3 of 6

‘ F842762B98A38 TAAF6C4EFA72D732345



Paper / Subject Code: 58602 / Engineering Mechanics. o 55

¢) A 4kg collar is attached to a spring, slides on a smooth bent rod ABCD. The .’spfigg*'ha?"'
constant k = 500 N/m and is undeformed when the collar is at ‘C’. If the collar isreleased * .-

from rest at A. Determine the velocity of collar, when it passes fhrgugh_‘B_’-%ﬁnd J pefeatolt
Also find the distance moved by collar

beyond *C* before it comes to fest again. Refer -
Pig: -- ' ©6) -

4. Attempt:

a) Find the support reactions of beam loaded as shuwﬁ"i'n fig.

(08)
R . ¥4 10 kN 20 kN
. . N S T O s
n .

'y

6m

- é,termiﬂ‘é the moment to be applied at C for equilibrium of pin jointed mechanism. Use
- virtual work method. Refer Fig.

(06)
B
Ma=20KN.m 4ml Me=?
% Bg Y b
G s 1
------ rm —t=3m
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Paper / Subject Code: 58602 / Engineering M chanics.

¢) A slider crank mechanism is shown in Fig. The crank OA rotates anticlockwise at 100 radss.
Find the angular velocity of rod AB and the velocity of the slider at B,

Rt
Py

5. Attempt: PR G S

a) Find the forces in the members BC, BE and AE by method of scctlonsandre\mainmg
members by method of joints. S Vil it it (08)

1500 N

b) A particle moves in x-y plane and its position is given by r = (3t)i + (4t-3t2)j, where r is
the position vector of particle in meters at time t sec. Find the radius of curvature of the
path and normal and tangential components of acceleration when it crosses X-axis again.

. (06)

_¢) "Cis a uniform cylinder to which a rod AB is pinned at A and the other end of the rod Bis
<. moving along a vertical wall as shown in Fig — 4. If the end B of the rod 1s moving
* upwards along the wall with a speed of 3.3 m/s find the angular velocity of wheel and rod
assuming that cylinder is rolling without slipping. (06)

Page 5 of 6
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Paper / Subject Code: 58602 / Engineering Mechanics. ' & . \
6
6. Attempt: _ A
a) A 100N uniform rod AB is held in position as shown If p=0.15 at Aand B calculate
range of value of P for which equilibrium is maintained. e v A08)
Bf
P 40 ¢m
20 cm
A‘u .i\ﬁ !c;n\\ RN \:L\I v . : . .
b) A box ofsize3 X 4 X 2m is subjected to three foces;’é‘iS shown m fi gchI in.-:{xf-;ctor form
the sum of moments of the three forces about diagonal OB, EEn (06)
y
¢) Two b_ld\CkS'Az and B are separated by 10 m as shown in Figure on a 20° incline plane. If
‘the blocks start moving, find the time t when the blocks collide and distance travelled by
~-each block. Assume pk = 0.3 for block A and plane and pk = 0.10 for block B and plane.
St v D S e (06)
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F.E- Qem V- BN bagnet,
Paper / Subject Code: 58603 / Basic Electrical Engineering.

2o} (C\qcsau_ Beged)
2—2\0_1;4\/_.\.;\3

(3 Hours) ~ Total Marks: 80

N. B.1) Question No. 1 is compulsory.

2) Answer any 3 questions from the remaining 5 questions.
3) Assume suitable data wherever necessary.

Q1  Attempt any five of the following =
(a) Explain the working principle of Single Phase Transformer. _
(b) Derive the formula to convert a Star circuit into equwalent Dclta e
(¢) Explain the principle of operation of DC motor. o £
(d) What is the necessary condition for resonance n senes c;rcult‘? Denve the
expression for resonance frequency.
(e) Find the value of R in the following circuit.

20

BENRE - .7 SO -
J o i | I,73h
2 o=
s f.%} 14 i1 :_“?J .F-'
ooV - = s

(f) Find the current through 4 resmtor by source transformation in the
following circuit;

59524 i Page 1 of 3
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Paper / Subject Code: 58603 / Basic Electrical Engineering.

Q2 a) Determine the current through 8 resistor in the following Netv» ork by
superposition theorem;

t
—
Fd
-
<
-
{{'
‘< A A T
L
=
=
f\ﬁ’f\,"\--._.__

g
l
1
L}
oy
<.

E f
| | l AR o
(b) An Inductive coil having inductance of 0. 04H and resmtance 25(2 has b@;_:n %
connected in series with another inductive coil of mductanée 0.2H and
resistance 15Q. The whole circuit is powered with 230V, SOHz mains.
Calculate the power dissipation in- -eachcoil and total power factor.

(c) What are the losses in transformer? EXpIdII‘] why the ratmgs of transfonner
in KVA not in KW '

Q3 (a) With necessary diagrams prove that three phase power can be measured by
only two wattmeters. Also prove that reactive power canbe measured from
the wattmeter reading .

(b) An alternating voltage is represented by v(t)~l41 4 Sin(377t) V, Derive the
RMS value of the voltage.

Find
1) Instantaneous voltage value at t=3ms
i)  The time taken for voltage to reach 70.7 V for first time.

Q4  (a) State and prove Maximum power transfer Theorem.

(b)A 5KVA 1000/200V, 50 Hz Single phase transformer gave the following
test result
OC TEST( hv side): 1000V 0.24A 90 W
SC TEST(hv side) : 50V 5A 110 W

Calculate
1. Bquivalent circuit for transformer with circuit constant
ii. ~ Regulation at full load at 0.8 lagging
iii. ~ kVA load for maximum efficiency.

QS (a) Three similar coils each having a resistance of 10Q and inductance 0.04 H
- are connected 1n star across 3-phase 50Haz, 200V supply. Calculate the line
cmrent total power absorbed, reactive colt amperes and total volt amperes.

-~ 59524 o Page 2 of 3
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Paper / Subject Code: 58603 / Basic Electrical Engineering.

(b) In the following circuit find R for maximum power delivered to it. Also ﬁnd y

maximum power delivered Ppa. 8
P
Jv q‘,\!\f ! -
. J P
5 = P > 5,
e BEA Zp9. F 2K
ol sl o

(c¢) Two impedances 12+j16Q and 10~j’70£2 are connected in parallel across

230V,50Hz Single phase ac supply Find kW, kVA and kVAR and Power 4
factor.

Q6 (a) Draw and Explain the phasor diagram for the practlcal transformer 6
connected to lagging power factor.
(b) Find 1) average value ii) rms value.

10

¢) State and Explain Thevenin’s theorem and Norton’s theorem 4

59524 Page 3 of 3
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\ ' Paper / Subject Code: 58604 / Applied Chemistry - I. Gl S
F-E sem-T (Al brene,es) choyce J’d’j :

Time : 2 Hrs o Marks 60
N.B. 1. Question No.1 is compulsory. s
2. Attempt any three from Q.2 to Q.6 T
3. Draw neat diagram and write chemical reac.tmns where necessary

4. Figures to right indicate full marks.

Atomic weights: S : IS,
H=1,C=12,N=14,0=16,Na=23, Mg =24,S =32, Cl=35.5,K=39,
Ca=40 Gede :

Q.1]  Answer any five from the following'—

(a) Write a brief note on Reverse Osmosm

(b)  Write methods of preparation, propert;es and us es of polyurethane rubber
(c) Define and discuss giving s1gnlﬁcance of the foIlowmg :

(1) Viscosity (11)Ploud Pmnt

(d) Write advantages and drawback of Phase Rule

(e) A hard water sample contal_n_s foﬂow_mg 1mp;1r1t:es (nmg/L)
Mg(HCO3)2 = 150 ; NaCl=77; CaCl=135; MgSO4=85.
Calculate temporary, permanent and total hardness of the gwen sample
of water.. ; : S s

H Discuss the effect of temperature on ‘polymers.

(8) Why gypsum_l ded during manufaeturmg ofthe cement"

Q2] A hard water sa:mple"has followmg comp051t10n ¥ s -6
@ CaSO ' ""'TOmg/L Ca(HC03)2 = lBOmg/L Mg(HC03)7 =95mg/L;
HCl= SSmgfL KNO; = ?Smg/L 3

Calculate lime (90% pure) and soda (95% pure) required for complete softening

of one Il'l‘lHlOH liters of above hard water sample.

2 (b) (1) hat is Glass transzt:on temperature° 3
= '. ' h\g._t\are semi sold lubgeents? Under which conditions they are used? 2
i ;_._(é ) -\Ex‘p_;di;{-bfieﬂy Carbon nanotubes by CVD method, i

Q3 * What is Natural rubber? What is vulcanized of rubber? Compare the properties 6

"-"'.'o.':of vulcanized':rubber 'ov'er natural rubber.
S (1) What is ‘Trlple \Pomt"? Write the condition at which triple point exists for 3
Ut i water system '

"--.'_‘7:':_(11) What are Fullerenes? Write important properties and uses of Fullerene.

Page 1 of 2
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Paper / Subject Code: 58604 / Applied Chemistry - 1. \ TS

(c)  Inthe process of determination of hardness, a standard hard water sample was by oty

prepared by dissolving 2.5g CaCOs and making solution upto one lrter L KIS “ SO
50ml of above hard water required 45 ml of EDTA. SOrnl of unknown hard

water sample was titrated it required 30ml of same EDTA The unknowrr hard

water sample was boiled and filtered. SOml of this boiled sample reQu:red ZUmI _;.i s

"':3}\ :

of EDTA. Calculate hardness of all types of 'unknown hard water sample

Q.4] Draw a neat labeled diagram and expiam zeollte process of softenmg of hard 1_5_.3';2

a ."- ' \ f .\\_- i " ; “": -‘:'I
@) water. Discuss its merits and demerifs. - SR S T A i s

(b) (1) 10g of lubricating oil was heated wrth 25m] of* SO%a!cohoI the resultant 3
mixture required 25ml of N/ 10 KOH. ‘The blank readmg was obtamed to be 81nI

of same KOH. Caulculate acrd value oftl‘e lubrrcatmfr 011

(i1) Explain the terms: (a)’ Concrete (b) RCC g R 2
(c) Explain the importance of polymers in the ﬁeld of surgery and medlcme 4
Q.5] Whatis compounding o___f_plastlc? E‘(plam the role played by various 6
@ constituents used during manufactunng of plastrc 5
(b) (i) Defi ine and brzeﬂy explam e o 3
B:ologtcal Oxygen Demand (BOD ) &
Chemrcal Oxygen Demand (COD) :
(1:)Wnte nnpoﬂdnt funcnons of Jubrzcants : 2
(c) ' _=Draw and explam phase dtagram of Pb- Ag system. 4
Q.6] '.;Draw a neat dlagram and explam the mechanism of thick film lubrication. 6
' ((teg & (1) Wnte Grbb 3 mathemat[cal equafton of phase rule and define the terms 3
involved in it. _ 3
.-:'(11) With chemical equanons explain role played by bleaching powder in water 2
: treatment S :
(o_j_ Explarn __matfnfaé._t{iring; of '\the cement by wet process materials 4

XXX X XKXXX XXX XXX KKX XXX KKK KKKKKKKXKK
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Ql.

Q2.
as.
Q4.

Qs.

Qs.

Paper/ Subject Code: 58605 / Applied Physics - I.

N
o
(2 Hourg) [Total Marks: 60]
1. Q. No.liscompulsory.
2. Attempt any three from Q.No.2 to Q.No.6.
3. Assume suitable data wherever required.
4. Figures to the right indicate maximum marks.
Answer any five from the following questions. (3 marks each) [15]

a.
b.

@™o oa

Draw the following for a cubic unit cell. T23], (200), (23 0)
Show that the Fermi energy level lies at the centre of the band gap in intrinsic
semiconductors.

The mobility of hole is 0.025m?/V.5. What would be the resistivity of p-type Si sample if

its Hall coefficient is 2.25x10° m?/C? A 5 :
Explain de Broglie’s hypothesis of matter waves and deduce the expression for A.
Explain reverberation of scund '

Explain Meissner Effect with the help of diagram.

Discuss any three applications of Ultrasonic waves.

Derive Bragg's equation for X-ray diffraction in crystals. Calculate the glancing angle on
a plane (1 0 0) of rock salt having lattice constant 2.814A° corresponding to first order
Bragg’s diffraction maximum for X-rays of wavelength 1.541A",

What is Hall Effect? Derive an expression for Hall voltage. How can mobility be
determined by using Hall Effect?

Derive the relation between density and lattice constant for a cubic crystal. Calculate
the lattice constant, atomic radius and packing factor for Chromium having BCC
structure. Given density of Chromium is 5.98 gm/cc and atomic weight is 50,

Explain the formation of P-N junction in equilibrium with energy band diagram and”~
explain its conduction process in forward bias.

Differentiate between Type-1 & Type-li Supe‘rfonductors.

Discuss in details any three factors affecting acoustics of a hall with their remedies
Calculate the de Broglie wavelength of alpha particles accelerating through a potential
difference of 150 volts. Given mass of Alpha particle is 6.68x10°2’ Kg.

Find the accuracy in the position of an electron moving with speed 350 m/sec with
uncertainty of 0.01%..

A quartz crystal of thickness 1mm is vibrating at resonance. Calculate its fundamental
frequency. {Assume that for quartz, Y=7.9x10'°N/m? and p=2.650gm/cc.).

Calculate electron & hole concentration in intrinsic Si at room temperature if its
electrical conductivity is 4x10* mho/m. Given that mobility of electron = 0.14m?/V-sec
and mobility of holes=0.04 m?/V-sec.

Write;s"ﬁort notes on the following (any three)

e
b.
=
d.

72375

Davisson- Germer Experiment
Maglev

Bragg’s spectrometer

Crystal defects

Page 1of1
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Fo & /56'/\/1,-'7 Choice /
/ Paper / Subject C_ dc -18606 ! Evironmental Studies (E\"’S) O | 0/06/9_3\6{

(2 Hours) (Total Mdrks 60)

N.B.: (1) All questions are compulsory.
(2) Draw neat diagrams wherever necessary.

(3) Figures to the right indicate full marks.

Q.1 Attempt any five from the following:- ; e }5M

a Define soil depletion. Give the classification of ecosystem.
b Define pollution. State any four sources of soil pollution.
¢ Give the functions (any six) of state pollution control board..

d Define and give any four objectives of Green building.

T

Define geothermal energy. Draw a neat and labeled dlaﬂram of steam mi'Bin'e__powe_r pl'%-i'nt.

[
N

—

Define and give any four limitations of conventmnal sources of energy.
g Define land pollution. State any two sources of soil pollution Give any tv\ 0 adn erse e’r‘fects

of soil pollution. | . &5y

Q.2 Attempt the following:- : £ B i 15M
(@) Give the reasons and consequences of cloudburst and landshdes at Kedamath 4M
(b) Define noise pollution. State any four sources of noise pollut:om State any four bad effects

of noise pollution. Give the reactions taking place in the envifdnme?‘it during acid rain. M

‘(c) Draw a neat and labbled dlagram of elCCﬁOSt’ith prempltator used for purification of air

pollutants. Give - the prmuplc involved in electrosmtu, prcmprtator Give any two 6M

advantages and d:s’advantagf_:_s of electrostatic precipitator.

Q.3 Attempt the followmg - 4 15M

(a) Define indoor air pollution. State any four sources of indoor air pollution. State any four
bad (-_:fte_cts of _111;1_001' a;,r pollution. 2

(b) Draw neat and’-ié‘ﬁellé’ﬁ diagram for solar heater. Give the principle involved in solar heater.
Give the working of solar heatex e

(¢) What is the meamng of sustamabic development? Give any four social and economical
'aspe(_:ys of _sustq;nable development. o2k
-.Qfﬁ_l\_;:':.Attempt thc followmo - 15M
: (a) _' Give the 1mportancc of environmental education. How does Biomass and energy flow are -

related in ecological pyramid?

- 68509 Page 1 of 2
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Paper / Subject Code: 58606 / Eviror mental Studies (EVS).

(b) Drzw a =22 and labeled diagram of solar cell. Give the principle involved in solar cell.
Give the construction of solar cell. Give any two advantages and disadvantages of solar
cell.

(¢) Explain the concept of control measures through the concept of Recover. Give 'the
agvantagss and disadvantages of such program.

3 Auempt the following:-

(a) Define wind energy. Give the principle involved in wind turbines. Give any two
advantages and disadvantages of wind energy. Give the constructi'on of wind turbine.

(b) Explain the case study of boiler blast tragedy in Dombn ali MIDL

(c) Define water pollution. State any four sources of water pollutlon State any fouz bad effectb“'
of water pollution. :

Q.6 Attempt the following:- :

(a) Give the importance of environmental education from environmental degraaﬁtion. Give
the causes of depletion of natural water resources. . “

Define photochemical smog. State any four sources of photochemical smog. State any

(b) four bad effects of photochemical smog. |

(c¢) Explain the case study of c_arthquake in Latur.

68509 : Page 2 of 2
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Paper / Subject Code: 29701 / Applied Mathematics - I1.

9 MQ} 2019
F-E [ Sexa T [ Choiee E)Gﬁecj/ﬁ” Bromclan

Duration — 3 Hours Total Marks: 80

N.B 1) Question No. 1 is Compulsory.
2) Answer any three questions from remaining questions.

3) Figures to the right indicate full marks.

Q1 a) Evaluate fooo yte™°dy. 3
b) Find the circumference of a circle of radius r by using 3
parametric equations of the circle x = rcosf),y = rsiné. oA
¢) Solve (D?+ D —6)y = e**, _ ¥
d)  Bvaluate fﬂl fxxz xy(x?* + y?)dydx. 3
e) Solve (tany + x)dx + (xsec?y — 3y)dy = 0. 4
B Solve % = 1+ xy with initial conditionx, = 0, y, = 0.2 by 4
Euler’s method. Find the approximate value o fyatx =
0.4 with h =0.1.
Q.2 a) Solve (D? — 4D + 3)y = e*cos2x + x2. 6
b) otanTtax . _w 6
Show that [ o dx =-log(1 + a).
8

)  Change the order of integration and evaluate foz fé_x xydydx.
2

Q3 a) Evaluate [ff x?yzdxdydz throughout the volume bounded by 6
the planesx = 0,y =0,z = 0 and §+%+§:1.

b) Find the mass of lamina of a cardioid r = a(1 + cosf) .
If the density at any point varies as the square of its distance

from its axis of symmetry. 6
: 2
o) 301ve(3x+2)2ﬁ-x—’;_,’+5(3x+2)j—ii—3y=x2+x+1. 8
67570 Page 1 of 2
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Q4

Q.5

Q.6

67570

b)

b)

{8

Paper / Subject Code: 29701 / Applied Mathematics - I1.

Find by double integration the area common to the circles r =
2cos0 and r = 2sin®.

. d
Solve stxﬁ =y + tanx.

Solve % =3x+y* with initial conditions Yo = 1,

xo = 0 at at x=0.2 in steps of h=0. 1 by Runge Kutta method of
fourth order. '

Evaluate f; x°sin~1x dx and find the value of I G, %)

The differential equation of a moving body opposed by a force
per unit mass of value cx and resistance per unit mass of value
bv* where x and v are the displacement and velocity of the
particle at that time is given by v% = —cx — bv?. Find the
velocity of the particle in terms of X, if it starts from the rest.

Evaluate foﬁl——f% by using i) Trapezoidal ii) Simpsons (1/3)rd
and iii) Simpsons (3/8)th rule.

Find the volume of the region that lies under the paraboloid z =
x? + y? and above the triangle enclosed by the lines y=xx=
Oand x +y = 2 in the xy plane.

Change to polar coordinates and evaluate | [ y?dxdy Over the
area outside x? + y? — ax = 0 and inside %2 + y? = 2ax = 0.

Solve by method of variation of parameters
d?y

dx? " 1+sink

o 3R ok ok ok ok sk ok
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; Paper / Subject Code: 29702 / Applied Physics - I1. o

- & : 5 05—f (35

PE (Sem D) Ches Bem AU Broncte 1711,
(2 Hours) & [Total Mark\s : 60]

N.B.: (1) Question No. 1 is compulsory
(2) Attempt any three questions from remaining Question No’s 2 to 6
(3) Assume suitable data wherever required.
(4) Figures to the right indicate marks.

1. Attempt any Five ' % (ISM) .'
a) Explain the formation of colors in thin film when it is exposed to white light. ot

b) Write the formula for dispersive power of the gratina.. Explain how it can be iﬁci‘eased

¢) A bare core optical fiber with no cladding is kept in air medium and has fractlonal mdex dlfference
of 1.2 %. Calculate acceptance angle of the fibre. T

d) Differentiate between photography and holography.
e) Using cylindrical coordinate sy _t~m, calculate volume of the cyiinder of radiust zmu height h.

f) An electron is accelerated through a potential difference of 18 kV in a cathode ray tube. Calculate
kinetic energy and speed of the electron. :

g) Explain top down and bottom up approaches to prepare nanomaterials.

a. What is anti-reflection coating? State the conditions for refractive index and thickness of the film in
order to act as anti-reflection coating.
White light is sent vertically downward onto a horizontal thin film that is sandwiched between the
materials. The indices of the refraction are 1.8 for top material, 1.65 for thin film and 1.50 for the
bottom material. The film thickness is 5x107 m. Which are the visible wavelengths (400 -700 nm)

those results in fully constructive interference at an observer above the film? (8M)

-

b. Give the advantageous of optical fiber cables on {‘;unvemional electrical cables. Calculate core
radius required for an optical fibre to act as a single mode fibre if its core refractive index is 1.46
and cladding refractive index is 1.455 and operating wavelength is 1300 nm. (TM)

a. Expiam Fraunhofer’s double slit diffraction experiment and obtain expression for resultant intensity
of light on the screen and derive the formula for missing orders in the double slit diffraction pattern.

@M

b. With energy level diagram explain the construction and working of He-Ne Laser. (7TM)

a. Calculate divergence of the vector field F = x2y7— (2% - 3x)] + 4y?K . GM)

~'b. Draw the bIock diagram of cathode ray oscilloscope (CRO) and explain the importance of time base
clrcult M)

c. Interference fringes are produced by monochromatic light fallmg normally on a wedge shaped film
of" rcfractwe index 1.4. The angle of wedge is 20 seconds of an arc and the distance between
successive bright fringes is 0.25 cm. Calculate wavelength of the light used. M)
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Paper / Subject Code: 29702 !/ Applied Phy ies - I1.

5. ,
a. Write Maxwell’s equations in differential form and give their physical significance. - (5M)
b. The ground state and excited state of the laser is separated by 1.8 eV. Calculate the ratio
of number of atoms in the excited state to the ground state and wavelength of the radiation
emitted at 27°C : S o 680
¢. Explain construction and working of atomic force microscope (AFM). w - T M)
6. : e
a. Explain sputtering method for synthesis of nano materials. £ e (5M)
b. Explain experimental arrangement of Newton’s rings _ep(pcrimeu;t_pa_lic"\imshow that diameters of dark
rings are proportional to square root of natural numbers. el e e S M)
¢. Anelectron enters in a uniform magnetic field B = 0.23x 102 wb/m? at 45%angle'to B. Determine
radius and pitch of the helical path. Assume electron sneed to be 3x107 m/sec. M)
wERhARER
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Paper / Subject Code: 29703 / Applied Chemistry- 11.

I::E/éem -IL’_/AH Bwnd«c&/waw@ Baged] ¢

[Time: 2 Hours) ATl {T(jt_;;!"\l\/iérl_';s__::‘;{]]'

Please check whether you have got the right quest;on paper
N.B: . Question.No.1 is compulsory ' B :

2. Attempt any three questions o\ut 'of _rcmaiﬁ_ﬁ_i'g five
3.Figure to the right indicates full marks

4 Atomic weights C= 12, S 32 N=14, II 1 0—16 Cl 35 5

1 Answer any five from the followmg 15
(a) Define octane number and write its s:gmﬂcance ;
(b) What is the difference between anodic.and cathodic coatmgs'? e
(c) Calculate higher calorific value of a ¢oal sample containing
C=85%,H=1%,N=1.5%,0=5%,S=0. 4% and remalmno bemt, ash
(d) Write the composmon properties and uses of commcrcml br_ _ss
()  Explain the principle “Inherently Safer Chemistry of Accident Prevention” in green
chemistry. ‘
(f) Write the classification of comp051te materlals
(g) What are ﬁmcuon_s of p:omen_ts_,m_pamts’?
2 (a) Define corrosion. Explain the mechanmm of wet Corrosmn with respect to neutral and 6
alkaline media. - :
(b)i) 1.4 gm of coal sample on combustion gave-‘O'.'g’__;‘gm of barium sulphate precipitate. 3
Calculate the percentage of sulphur in the sample.
i) What are- the industrial applications of super critical CO,? 2
“ (c) " ‘What are Iargf: particle remforced compos1te materials? Explain with the help of examples. 4
3 What i 13 crackmg? Explam in detall ﬁxed bed catalytic cracking. 6
A (b)1) What are shape memory alloys ?What are their applications ? 3
it) How does the presence of humidity affect the rate of corrosion? 2

(G) Calculate the’ Jpercentage atom econom of the fOllOWlIlg reaction with respect to the
& Y
product aIlyI chloride

CH3-CH=CHy+Cpp--=> Cl-CH,-CH=CH,+HCl

Allyl Chloride

Page 1 of 2

o eIt 17E36DB05955128D9E32FOCESFO4F9DE



Paper / Subject Code: 29703 / Applied Chemistry- II.

(a) What is anodic protection method of corrosion control? Explazn Wlth the help of a neat
diagram . | :

(b))

i) What are the functions of matrix phase of composrte matenals”

(c) Write a note on heat resisting steel.

3

mammg being

on of 1 kg of

(a) A sample of coal was found to contam C“90% O S%,I-iwl% S“O 5% an
nitrogen.Calculate weight and volume of air raquired for complete Combush
coal sample.(M.W.of air=2§. 949)

(®)1)
i) What are the applications of fuel ce[i‘?
(¢) Explain with suitable equations ,conventiqh'gl and green synthems of adipic acid.

(a) Whatis powder metallurgy? Expiam powder m_lectzon mouldmg method with the help of a
neat dlagmm

(b)i) What are thé characteristics \_6"f‘_.comp(_}'s_\'i'fg:’:'f\hatgi"ia\'l“s:':?
i1) What are the 'characteristic_s of_; ?__p_ain_t'_:ﬁ:lm?'

(¢)  What is biodiesel? Write the adfr'a'nt\ages of biodiesel.
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Paper / Subject Code: 29704 / Structured Programming Approach

b«f

Time: 3 Hours

N.B
(1) Question no. 1 is compulsory.
(2) Attempt any 3 from the remaining questlons o
(3) Assume suitable data if necessary.
(4) Figures to right indicate full marks, o

Attempt the Multiple Choice Questions
i)#include<stdio.h>
int main()

int a=0;

a=at++at+ - a4+ + ++a;

printf("%d\n", a);

return 0;
} ;
The output of above program ig
(a2 (b) 0 (c) 3
ii) Which of the followm g operator can be used to access va]ue a\t adgress stored ina
pointer variable? PSS S = e eyl

@ e (c) &"

iii)In C Pro grammmg whlch ofth ¢ perator have the

(a) Relanonal (b}f'An;hmetrc ¥ o (c)BttW:Se (d) Logical

iv) Wh1ch of the followxng are themselves a collac;tmn of different data types?

(a) strmg ) 2D Arrays : Cc) structures __'3* (d) char
v) I If X and ‘6 are the ﬂoat Vanable whaﬁs the value of X when x=sizeof(b).
_(a) 2 (‘b) 3 (c) 4 (d) Nuli
\‘v:)The default value of statlc storage class vanabIe 18
- (a) Zero (b) Garbage (c) One (d) None of above
'_.Fmd the output of followmg S )

Page 1 of 3
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Q.2

bl Di’ffareﬁ‘fia\t by

Paper / Subject Code: 29704 / Structured Programming Appro:_ach

ii) #include <stdio.h>
int main()
{ int x;
x=10;
if(x > 10)
x-=10;
else if(x >=0)
x +=00;
else if(x)
X +=10;

else
X -=10;

printf("%d\n",x);
return 0;
!

¢)  Convert the following S P
1)153 from base 10 to Hexgdcgi_mé}'? i
ii)1100 1101 1001 1011 from base 2 to dec ]
iif) 143 from base 8 to decimal = & .~

o g, 8

d) Differentiate betw_eéix‘_"Stiﬁcﬁl_rc aﬁd {uo\' 5 5 4

¥

e R G S S e
a)  What is rec:ul_“s1‘_&3_1,'1‘?_\.:E Wrgge a program:using recursion to.calculate the value of Z=XY. 8
b)  Write a fuction to reverse 33 digit numbe 6
¢) Writea program to display following pattern 6
= S

a) . Writea program to find the ffgqggngx of digits in a set of numbers and remove duplicates 10
- from an array For ex. array A= {1,2,3,4,2,52} frequency of 2 is 3 and resultant array is

b bk (NG S

-+ Explain - the' concept’ of Tested structure? Declare a structure to enter employee 10

- Information like name; id, salary, date of joining. Use nested structure to get the address

* of an employee; V rife.a program to read 10 records and display them.

Q4 Explamstmcat() & strepy() with example. Also write a program to check whether entered 10

string is palindrome or not without using inbuilt string functions.

el _g:_t&f“e'en call by value and call by reference. Write a program to calculate 10

W M

SN Factorial of a number using call by reference.

Page 2 of 3
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Q.5

Q.6

a)  What is file? Explain the functions available for Reading & Wﬁ_t:pg da
Write a program to take student information from user and store it in fil

b)  Write a program to calculate sum of diagonal elements of amatrix, -
For ex. o
123
598

147

5

xplain storage classes with example.

b) Write a program to find greatest numheramong iﬁre& entered
operator 2 oA :
c)  Write a program to calculate the

sum of series -
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N.B.:

AW =

1. A)

B)

2.A)
B)

©)

3.A)
B)

o)

- Question No. 1 is compulsory.
. Attempt any three from the remaining five questions,
. Figures to the right indicate marks.

Paper / Subject Code: 29705/ Communication Skills.

Duration: 2 Hours

1%

Answers to all sub questions should be attempted and g;gilipéd together

Elucidate non- verbal communication with any fi vc\typcs Wthh:-‘S\
while attending an interview. AT e S
Identify the barriers from any two situations anﬂ bneﬂy state how tg 'verc t
1) The sales target could not be achlevcd dc.sp: te marketln&the pi _\d ¢t w
ii) A presentation session was not app1QClath n splte of thorougb preparatmn by the o
speaker. : ' G o 3
iii) A friend of yours is unable to. kuep h1s appomzment wnh you: Nezt;her 1sthere any
phone call later apofomzm'r You had set aside l;mle ﬁ'om a very busy day and had to

cancel some other work. Y" e."'@ps’gﬁfénd"_edﬁtludélth,_a_'t\“yﬁ friend is indifferent to
commitment. PSS B T s

Give reasons why it is essentzal for engmeermg students to: study commumcatmn skills. 2M
For the following commumcatlon s1tuat10m 1dent1fy Lhe Sender' Message Medium,

Channel, Receiver arLd Feedb'ick 6M
i) A project presuntanon

ii) An advemsement campalgn : SR T AL NS

Draw the lay out of Complere block format S g s ZM
Explain any 4 prmcxplf-swaf business correspondexlce (4C s) T 3M
Change the sentences into ‘You att:tude SRS RS 2M
' We regret that the goods dld not rea_c ‘the buycrs on time

)~ 3 We cannot approve. your reﬁmd rcquest untII we receive complete information with
\';\;..._ the reqmred documents s Y N S
As thf—: Sa)les Director of Fi itness Plus Centre Mumbal draft a sales letter to Business

meeSsmnaIs descnbmg them your 3 Wellness Packages: 1. The 3- day Fitness Weekend
- 2.The 7= day Tota“l Fltness Program 3. The Individualized Corporate Well-Being

Program o T > M
A) . rogram and write five instructions on how to use it. 5M
: '____“One word smbstitutes; - < & 5M
F 1} réfcrence work prowdmg summaries of knowledge from either all branches or from

\M e pamcular d1sc:1phne (E)

s The study of t e origin and history of words (E)
htdy of\”ihe role of Time in communication ©
"0 'Who does election analysis (P)

Y Namé adOpi:ed by an author in his writings (P)
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Paper / Subject Code: 29705 / Communication Skills.

5.A) Write short notes on any four:
i) Grapevine ii) Listening 1ii1) Feedback iv) Proxemics v) Appearancc
B) Match the following: : g
A
Specialized Vocabulary
Rapid reading technique
Instructions to avoid an injury
Information for performing the task correctly

6 A)

N.Delhi 110019
Your Ref.

Our Ref.

Date:

Dear Mr. Singh 4 : g
Thank you very much for your enqglry whtch_ls recelved today., I am nclos'ir'i% our catalogue
and price list for the equipment, you said you are interested in. We would welcome any
further enquiries you have and look forward to hearing from you.

Yours sincerely, :

D. Sampson
Sales Manager &
Encl; Catalogue and price listo <
T o : o B0
Mr. Rakesh Sing
DlgltaLEqmpment
92 Industnal Suburb :
Yeshwantpur Bangalore 560 22

Read thé passage and answe
In commumca‘hon th" _;audleﬂ_
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Paper / Subject Code: 29705 / Communication Skills.

audience expects a clear organization that progresses from the background to th _: neW_,
examples or 1llustrat10ns to explam pomts that may be confusmg N <7 “S' f"

metaphors. ! . .
1. Define ‘audience’ as it applies to techmcal commumcatlon
How does the author adapt hlmselﬂherself to techmcal audumce"

2
3.
4

s sk ek R ROk
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Paper / Subject Code: 29706 / Engineering Drawing. BT S L
S MIoERe

(3 Hours) [Total Marks: 60]

N. B. - 1. Attempt any four questions.

. Use first angle method of projection, unless mentioned 0th§rwi"se. : \ &y

- Write all answers on drawing sheets only & use both sides of the sheetsw SN s
Use your own judgment for any unspecified dimension. STl ool

. Retain construction lines. SN

. All dimensions are in mm.

Fig,

R ]

(= E

Q.1.(a) One end of an inelastic string, 125mm long is attached to the circumference of a éircﬁpiér-___,-_ (06)

disc of 50 mm diameter. The free end of the string is wound‘arqund‘f‘he disc, keep‘i_ﬁg S
the string always tight. Draw the lociis of the free end and"r_}_am_"é the curve.

Q.1.(b) For the object shown in figure dr@w the following views -
' (i) Front view in the direction of arrow X. ; i ' (05)
(ii) Top view. ' (04)

SIR0RL Page 1 of 3
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Paper / Subject Code: 29706 / Engineering Drawing

Q.2 For the object shown in figure draw the following views -
(i) Sectional front view along section A-A. e R
i) Side view from left s F 8 S P iy S

(
(iii) Top view ¥ : :
(iv) Insert the major dimensions LR E : (05) 3

Q3 A pentagonal pyramid of 30 mm age of base and 60 mm axis height is lying on (15)
one of its triangular surfaces in the V.P. so that the axis is inclined at angle of 450
to the H.P. Draw its front view and top view.
Q4() A right circular cylinder diameter of base 50 mm and axis height 70 mm has one of (06)
 the circumference point of base in the HP, such that its axis is inclined at 300 to the
- HP. Draw its projections.

e

72902 . Page 2 of 3
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Paper / Subject Code: 29706/ Engineering Drawing.

Q.4 (b) Figure shows two views of an object. Draw its isometric view. g
(09)

204 o 55 4D .. @40
]
it
o
i 4 B |
w5 R40
FRONT VIEW
2 %If L ﬂ%
e I
bk i
|30, |
TOP VIEW
Q.5. A cone of base 70 mm diameter and axis 90 mm long is restmg on its base on HP. It (15)

is cut by a section plane perpendmular to the VP and parallel to and 15 mm away
from one of its end generators. Draw the sectional top view, front view & sectional
side view. Also draw the true shape of the section. Also draw development of the
lateral surface of the cone.

Q.6 (a) TheT.V.ofline AB measures 60 mm and is inclmed at 56” to the XY line. Point A (09)
is 10 mm above the H.P.and 20 mm- in front of the V.P. Point B is 45mm above
H.P. and in front of the V.P. Draw the projection of line AB.

Q.6 (b) Figure shows two views of an object. Draw its isometric view with ‘O’ as origin.

(06)
8 2] 15 [12

....................... @ }

60" <

S i

55 0 15 15
Fv o LHSV
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