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Question No.1 is compulsory
Attempt any Three Questions from the remaining Five Questions

Figures to the right indicate full marks ,
Atomic weight: C=12,H=1,0=16,N =14, S=32, C1=35.5 &

Answer any five from the following: 15

Write a note on Galvanic corrosion.

Define knocking. Give its disadvantages.

Give the difference between fluorescence and phosﬁhorescence.

Explain in brief electrolytic cell with example.

What is Green chemistry? Give-its significance.
Explain absorption spectrum-in brief with diagram.

1.4 g coal sample was kjeldahlised. Blank titration required 25 ml of 0.1 N
NaOH solut_ion. After absorption of liberated ammoriia in O,Iﬂ of sulphuric

acid solution, back titration required 5 ml of 0.1N NaOH solution. Calculate

percentage of nitrogen.

Explain by which mechanism does rusting of iron takes place in acidic 6
medium with the help of reactions and diagram. ‘
Explain trans-esterification method for préparation of biodiesel from 5

‘vegetable oil with reactlon and give its- advantages

Write the cell reactions and calculate the standard emf of the following cell: 4

Given: E2n=- 0763 V and ECuf.o.337 Vi

What is Flame photometry? Explain it with respect to principle, working,
diagram and applications. :

Give construction and working of any one reference electrode with the help of
diagram and reactions.

Calculate %atom economy for the following reaction with respectto

cinnamaldehyde: - :
CsHsCHO + CH3CHO — C¢HsCH-CHCHO + H20
Benzaldehyde Cinnamaldehyde
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Paper / Subject Code: 29713 / Engineering Chemistry - 11

Calculate the volume and weight &f air required for complete combustion of
3 .
Im” of gaseous fuel having the following composition: Ha = 35%, C2Hs =
25%, CH4=35%, N 2=2 %, CO; = 1%, Oz = 2.0% (Molecular weight of air
=28.949). i
b) Explain the conventional and greener i)éthway for the synthesis of Indigo.
Mention the principle associated with this synthesis.
¢) Explain any two selection rules in spectroscopy.
Q.5 a) Explain the mechanism of ‘Rusting of iron in water’ with the help of
diagram and reactions. ' 2
b) Determine %C & %H from the following observations in experiments of
analysis of coal:2.5g coal on burning in a combustion tube and passing the
gases through tubes conftaining anhydrous CaCl, and KOH, incfeases their
weight by 1:2'g and 8.5 respectively. = £ ;
c) Drawa Well labellgd J ablonski diagram:
Q.6 a) Explain saqﬁﬁcial and&g cathog'i;é‘7protec_ti5ﬁ method of metal from
corrosiop;xx}ith itsr_pTincipIQ,{gﬁitable Qigéram andfépplicatibns. ‘
b)" A sample of co‘a;lf;was foun\dv:’to contain C = 77%, H = 5%, $=3%,0=1%,N
=2%; Ash = 12%. Calculate HCV-and LCV.using Dulong’s Formula.
c) Drawa w‘cﬁ'labellgg'«"dﬁiagram;‘df electrq;ﬁégnetic,sp‘ectrum_s‘hbwing.various
**ague’*******#:%**
s *‘:/ & { 4 “?""/
Ky /
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Max Marks: 80

(Time: 3 hours)

Note: (1) Question No. 1 is Compulsory.

(2) Answer any three questions from Q.2 to Q.6.
(3) Figures to the right indicate full marks.

Ql.

a) . sl X x _ S
Solve: (1 + ey) dx + e” (1 - ;) dy =10

b) Solve: (D?—4D +4)y =e* + cos2x 5

b/

2 Compute the value of [ 03 \sinx + cosx dx using Simpson’s 3/8™ rule by
dividing into six sub intervals

4} Change the order of Integration: I= f: f;/;y flx,y)dxdy >

Q2.

2 golve: LX y = x?sin3x 6

dx?
b)  Solve: (vlogy)dx + (x —logy)dy =0 6
¢)  Apply Runge- Kutta method of fourth order to find an approximate value 8
- ; - b _yx, -

of y when x = 0.4 by taking h = 0.2 for —== e ;y(0)=1

Q3.

3) . P li__l — . 6
Using DUIS Rule, show that [{ == dx =log(1 +a) ;a =0

b)  Evaluate [[ y dx dy over aregion bounded by y = x?andx+y =2 6

¢)  Evaluate: foz N fozx”yex*y“ dzdy dx 8

Q4.

a)  Find using double integration the area of the cardioid r = a(1l — cos8) 6
lying outside the circle 7 = acos6

b)  Using Euler’s method find y(0.5) for% =1+xy;y(0) =1 with

h=0.1

C) ) . 0 oyt ooe‘xz _
Prove that [ x%e™ dx*fo = dx = "
69278 Page 1 of 2
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Q5.
a)  Evaluate [[[ xyz dxdydz over a region D by changing into cylindrical
polar coordinates where region is bounded by coordinate planes, plane
z=1andacylinder x* + y* = 1
b)  Solve (y*+2y)dx + (xy* +2y* —4x)dy =0
¢)  Solve by method of Variation of parameter: (D* 4+ 1)y = secx tan x
Q6.
a) Using modified Euler’s method find y(0.2) for% =x—y? ;y(p) =
1withh =0.2
®) " Prove that length of the arc of the curve y = log (Zi:) fromx = 1to
x=2is log(e+§)
¢)  Evaluate by changing to polar coordinates:
a/V2ya?-y?
f f log(x?> +y?)dxdy ;a>0
0 y
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Paper / Subject Code: 29712/ Engineering Physics - 11
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N.B:

1y Question No. 1 is compulsory

2) Attempt any three questions from Q. 210 Q. 6

3) Use suitable data wherever required. )
<+ The figures to the right indicate full marks

Q. | Auempi any five of the following. (15)
(a) How do you increase the resolving power of a diffraction grating?
(b) Differentiate between single-mode and multimode fibre.
(c) Calculate the curl of the vector function A (x,y, z)= ycosx 2 + (y+ e*)Z
(d) Draw the schematic diagram to explain the construction of photo diode optical sensor.
(e) How fast must an electron move in order to have its mass equal to the rest mass of the

proton(1.67 X 10727 kg)?

(f) Obtain the expression for Gauss's law of electrostatics in point form.
(g) What are nanomaterials and what are their different types?

Q.2
(a) Discuss the phenomenon of Fraunhofer diffraction at a single slit and obtain the

conditions for maxima and minima.
A plane grating just resolves two lines in the second order. Calculate the grating

element if
dih = 6A, A= 6 x 107 cm, and the width of the ruled surface is 2 cm.
(4+4)

(b) With a neat energy level diagram explain the construction and working of a Nd-YAG
Laser. State its application.
In a multimode step index fibre with p; =1.53, n2=1.50 and A = lpm. If the
core radius is 50 pm, calculate the normalized frequency of the fibre and the number

of guided modes. (4+3)
Q.3
(a) Derive the expression of numerical aperture for a step-index fibre. (5)
(b) How fast would a rocket have to go relative to an observer for its length to be
contracted to 99 per cent of its original length? (5)

(¢) Explain in detail top-down and bottom-up approaches to prepare nanomaterials. (35)
Q.4
I Define and explain what is gradient?
i Ifa(xyz) = 3x%y + y3z2 then Calculate the gradient of « (x,y,z) at (1,2, -3)
o ' (5)
(a) What 1s absent spectra? Derive the condition for absent spectra in grating, (5)
(b) Distinguish between SEM and AFM.
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Paper / Subject Code: 29712 / Engineering Physics - II

. A
[3 '\’ . ’
Q.5
(a) What is the longest wavelength that can be observed in the fourth order for a
transmission grating having 5000 lines per cm? )
(a) Obtain the expression for Ampere’s circuital law in point form. (5)
(b) Find the maximum resoiving power of a grating 2 cm wide with 6000 lines/cm
illuminated by a light of wavelength 5890 A (5)
Q.6
(a) With the schematic diagram explain the principle construction and working of
Transmission Electron Miroscope. (7)
(b) What are the different techniques to synthesize nanomaterials? Explain any two of
~ them in detail. , (8)
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General Instructions:
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iii)
iv)
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Q2

Q3

65814

Solve any four questions.

All dimensions are in mm.

Use first angle method of projection.
Assume suitable dimension if it is necessary.

Draw involute to-a pentagon of side equal to 40 mm having one side is ground. 6
Also draw normal and tahgént at any point on the curve.
The plCtOI‘lal view of a machme part is shown in figure 1. Draw
i) Front view: from X
ii) Top view v
iii) Insert at least 6’ D1mens1ons

Bt S

Figufe 1

A pentagonal pyramld s1de of base 40 mm and axis 70 mm long stand on an 15
edge of base on HP withrits axis 1nchned 45 degrees to HP and TV of the axis is
inclined 30 degrees to VP. Draw projection of the pyramid.

Following figure 2 shows the pictorial view of an object. Draw
i) Sectional front view along section A-A (From X) e "m\ 5
ii) Top view.

iii) Right Hand Side view (\
Page 1 of 3
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Insert at least 10 dimensions

Q4

-parabola with axis equal to 5

- the section.

Q5. a) '

Figu‘r(g*3‘ shows ghé front view an

Figure 2 , .
A right circular cone of diameter 60 mm and axis 75 mm is resting on HP. It 1s
cut by section plane inclined to HP such-that the true shape of the section is a

0 mm. Draw Sectional TV, FVand the triie shape of

o S ——

top view of an object. Draw its isometric view.
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& Figure 3

b) A square prism side of base 4‘0mm and axis length 60 mm has its corner of base
on VP and the base is inclined 45 degrees to VP. Draw projections of the prism.
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Q6 a)  Oneend “A” of the line AB is 1Smufabove HPand 25piih in frontof VP, Fhe 9

FV of the line measures 60mm and inclings™ 50 degides to X¥ line. Draw
projections of the line and find itginclinatign’ with HP-and VP {f the truecfength

N »
i) "

of the line is 75 mm. Considerthe line being in firsbquadrantnly. - &
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Paper / Subject Code: 29716/ Professional Communication and Ethics - 1

GPcode. 00 6L 2
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(Time : 2 hours) (Total Ma
NB: Q1. is compulsory. &

Attempt any Three out of the remam«ng Five questlons

Figures to the right indicate full marks.

Answers to the sub questions should be gnouped together

L

Q1. Answer the following questions: - ' (10)
A. What is Communication? Explain any four. methods of nonverbal communication.  (05)
B. Write disadvantages of Grapevine Communlcatlon : 02)
C. Write a short note on types of feedback 3 ; ' 03)
Q2. Answer any 2 out of 3 questlons:‘“ “P | ,'-\".‘ ‘ ' -(10)
A. i. Importance of communication. 3 o (03)
ii. Correct the errors in the following sentences (02)
a.Did you pay your rent yet? b :
b.It certainly must have been her,’ g o
B. Draw Diagrammatic Representatlon of Complete Block Style o i - (05)
C.What are the 7 Cs of business correspondence" E[)inlam the ways in Wthh these
can be achieved in business letters.. - (05)
Q3. Solve Any Two : 7 : (10)
A.i. Write a techmcal description of a prlnter under the following headings:
a) Definition b) Diagram c) Description of Qomponents d) Workmg ~o . (03)
ii. Give examples of the British and the Amerlcan methods of wrltlng the date. 02)
B. i.Write a short note on paralanguage = o . (03)
ii. Provide one word substitute for the followmg sentences X 02)

a.That which can be seen through
b.One who offers one’s services.
C. Goods were assured to be dehvered within tWO weeks of placmg the order. But you  (05)

have not yet received the goods ‘write a letter to your “supplier, pointing out the delay and
specifying a date by which you w1sh to get the goods

Q4. Do as directed: (10)
A. Fill in the blanks: ' < (03)
B o oronniiocnsennnsoiigs lets the re01p1ent @ow at a. glance what it is about.
ii. Haloand ....c........... effect is a:kind of Rsychologxcal barrier,
iii. Differences in position and authorlty can:Create @ ..........oo.n barrier.
iv. Chronemics is an aspect of non—verbal commumcatlon related to............
v.The two methods of verbal communication are ............ and ..o
B. Match the following : : (02)
(1) Resume (a) our reference
(ii) Full block form (b) logo/emblem
(i1i) FB/104/ 07 (c)C.V.
(iv) Letterhead (d) salutation

(e ) No indents
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C. Define:(i) Pendrive (ii) Calculator (iii) Voltmeter (03)
D. State the difference between hearing and listening (02)
QS. Answer any 2 out of 3 questions: (10)
A. 1.Write the description of Induction Plate with the definition, labeled diagram and
working (03)
ii.State whether the following statements are true or false (02)

a.The meaning of the message is not in the words
b. The salutation in a business letter changes according to the inside address.

B. Write short note on: (i) Inside Address (i) Downward communication (05)

C. i.Distinguish betweeti Caution and warning, (03)

ii. What do the following gestures suggest (02)
a.yawning b, Crossed arms c.Clenched fists d.Nail biting

Q6. Answer any 2-out of 3-questions: (10)

Q6 A. Read the following passage arid answer the following questions. (05)

Radically changing monsoon patternis, reduction in the winter rice harvest and a quantum
increase in respiratory diseases- all patf of the environmental doomsday scenario which is
reportedly playing-out in South Asia. According to a United Nations Environment Programme
report, ‘a deadly three-km deep blanket of pollution comprising a fearsome cocktail of ash,
acids, aerosols'and other particles has enveloped this region. For India, already struggling to
cope with a drought, the implications of this are devastating and further crop failure will amount
to a life and death-gtiestion fot many Indians. The increase in premature deaths will have
.~ adverse-social and économic consequefices and a'rise in morbidities will place an unbearable
burden on our crumbling health system. And there is fio one to blame -but ourselves. Both
official and cofporate India has always been allergic to-any mention of clean technology. Most
mechanical two wheelers roll off the asseribly line:without proper pollution control systems.
Little effott is made for R & D'on simple technologies, which could make a vital difference to
people's-lives and the environment. " i ‘
However, while there.is no denying that South Asia'must clean up its act, skeptics might
question the'timing of the haze:report. The Johann@sburg meet on Rio+10 is just two weeks
away and the stage’is set fotithe usual'battle befween the developing world and the West,

: ; P b g% NS 4 ; .

particularly the U:S. President, Mr. Buish has ddamantly refused to sign any protocol, which
would mean a ¢hange in American:consumption. U.N: environment report is likely to find a
place in the U.S. arsenal as it points an aqguﬁing finger at countries like India and China. Yet
the U.S. can hardly deny its owit dubiousfole in the matter of erasing trading quotas. Richer
countries-can simply buy up-excess credits frofi"poorer countries and continue to pollute.
/ Rather.than try to get the better of developirip countries, who undoubtedly have taken up

environmental shortcuts it their bid'to catch-ip with the West, the U.S. should take a look at
the environment profligacy, which is going'on within. From opening up virgin territories for
oil exploration to relaxing the standards for drinking water, Mr. Bush's policies are not exactly
beneficial- not even to Ameticans. We,realize that we are in this together and that pollution
anywheré should be a global concern. Otherwise, there will only be more tunnels at the end of
the tunnel.
i. Both official.and corpotate India is allergic to
a.failure of méfisoon
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