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( OLD COURSE )

( 2 Hours )

B : (1) Question No.1is compulsory.
(2) Solve any four questions from Q.2 to Q.7. bl
(3) Symbols have their usual meanings. SR
(4) Assume suitable data wherever necessary. v,
(S) Figures to the right indicate full marks.

1. Answer any Five from the following :

(f) A magnetic material has magnet:zmg fQ!'CE '198 A?m'a.nd magnetization of 2300 A/m - -
Find (a) corresponding flux denmty (b}Relatll)ef permeablhty ALY PN :
(g) Explain Pirani Gauge. Vo S ANTR N

2. (a) What does the word L&SER—stand for_.?'-Explam the\fo!lowmg terrhs reiated tc LASER with appropriate 7
Figures (i) Absorption-( ii}’ Spbnt__ eou; emissian (iii) stlmulated ermssnon Y
{b) What is the mgmﬁcance cf vacuum Technology ‘Hence explain the constriiction and working 8
of Rotary pump. A :

3. (a)Describe flbre opt:cs commumcatlon -systerﬁ wnh block dlagram 7

(b ) With neal energy ley G;Iagrarﬁdéscr[ﬁethe constructlon and wcrkmg of He — Ne laser. 8

4, (a)lIn Newton 5 Ting: expenment the drameter of 4“‘ and 12th dark rings are 0.400 cm and 0,700 cm 5
respectwely Deduce the d!ameter of 20“‘ rlng

(b} Explain de- Broglle 5 hypothesm _ ; 5

-(c] A ring of 2 meter mean mrcumfereru:e of cross-sectlonal area 60 cm? is taken. If relative 5

permeab:hty of the medlum 15900’ and number of turns are 700, then calculate current required
o preduceafluxofs 9X103weber .- '

2 .-,‘--:5.--".‘{a} How many orders will be wsrble n" the wavelength of incident radiation is 5000 A° and the number 5
~“of lines on'the gratingis 620 te an. mch

{b] Show: that.._ he'energy': i nelettron in the box varies as the square of natural numbers. 5

(c) Explam the“pnncm[e and ' nst 'ucfion of SEM. 5

[a] Wr:te a note’ ori therd.lﬁractmn of light rays through a diffraction grating. 5

'_ o h('b) Denve one dimensmnal tame dependent Schrodinger equation for matter waves. 5
AT .f"T(cJ Wnte a nate on STM { S?:annmg Tunnelling Microscope ). 5
b & : *(a) How Newton s ring expenment is useful to determine refractive index of liquid medium ? Explain. 5
Ak Explam hulography as an application of Laser. 5

( c] Explam vamous stages of Hysteresis curve. 5
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N.B. (i) Question no. ONE is compulsory. P
(ii) Attempt any FOUR questions from remaining $ixG

(iii) Figures to right indicate full marks, & A >
Q.1 (a) Evaluate S "3
/6 $u = B S PS
é cos” 3@sin“ 68d6O
(b) Solve 3
By d%y cdy
+2—5-5-"=-6y=0
a3 Al dx K
(c) Evaluate S 3
1 zx SN
“ é T(x+y+z) dydxdz
-1 g
(d) Evaluate i) 3
(o) "4 -
() 4
6
| ~(b) " Evaly j'jj'(x .-i— y\ +z )dxﬂ_’ydzover the tetrahedron bounded by the 6
) 3 .;‘-fjplanes x =0,y = 20,2 = Oandx
: ; "
6

[TURN OVER
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y2 =4x and 2x-3y+4=0

© Solve

Q.4

dy
dx

=X + y, start__ from o S

Q.5

(b) Fxﬁd the Volume bounded by _he cylmder wx2'+ y2 —a? and the planes

& —*O and y-l-k-‘z'—*':-b.

© Solveﬁumencally using Runoe Kutta
dlfferenual "':guatlon % =-xy w1th mmal conditions y(1)=1

Method of Fourth order the 8
atx=1.2

drant of the circle X2+ y2

[TURN OVER
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Q.1

Q.z2

Q.3

Q4

e s Gl #alslr

[Time: 2:00 Hours] [ Marks:75]

Q.P. Code :13030

Question No. 1 is compulsory.

Attempt any four questions from the remaining six.

Figures to the right indicate full marks.

Atomic weight :- H =1, C=12, N= 14, 0=16, S=32, Na=23, Ca=40, Mg =24
Cl=35.5,Ba=137.3

Please check whether you have got the right question paper. @

O S

Answer any five from the following:- 15

a)  Why silver, gold and platinum do not undergo oxidation corrosion?

b)  Define fuels. Classify fuel with suitable examples.

c) Give the composition, properties and uses of Duralumin.

d)  State the characteristics of a good paints.

e)  Give the classification of composite material.

f) 1.4gm of a coal sample was taken for nitrogen estimation by Kjeldahl's method. The ammonia liberated
required 9.2 ml of 0.4N. H,S0, for neutralization. The same sample of coal weighing 1.4gm in Bomb's
calorimeter experiment produced 0.30 gm of BaSO4. Calculate the percentage of N and S.

g)  Define catalysis. Explain different types of catalysis with one example each.

a)  Discuss the effect of the following factors on the rate of corrosion. 06

Relative area of the anode and cathode

Over voltage.

b)  What is powder metallurgy? How are metal powders prepared? 05

c) Calculate the gross and net calorific value of coal having following composition. 04
C=80% ,H=7%,0=3%, 5=3.5%, N=2.0%, ash = 4.5%

a) What is cracking? Discuss the fixed bed catalytic cracking method in detail. 06

b)  Write a note on structural composites. 05

c) Calculate the percentage atom economy for the following reaction. 04
AlCl5

CeHg + CH3Cl — > CgHs<CHs + HCI

a)  Whatis corrosion? Explain the mechanism of electrochemical corrosion with absorption of oxygen. 06

b)  Explain the adsorption theory of heterogeneous catalysis. 05

c) Give conventional and green chemistry route of production of Adipic acid. 04
1
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Q.5

Q.6

Q.7

a)

b)

a)

b)

a

b)

T0112/T0373 APPLIED CHEMISTRY TII.

Q.P. Code :13030

A gas has the following composition by volume:-
CH4=40% , C;Hs =20% , CsHz=10% , H; =10% , CO=9% , N2=11%
Calculate weight and volume of air required per m? of gas (mol.wt.of air=28. 94]

What is cathodic protection? Describe sacrificial anode method for corrosion cpntrpl.
List the principles of green chemistry.

What are alloys? What is the purpose of making alloy? Explain with ex_lamples‘
Explain Differential aeration corrosion with suitable example.

Explain octane number and cetane number.

What are metal ceramic powder? Give the methods of ceramic powder formation.
Discuss the electroplating method of applying metallic coating in detail.

Define the following terms:

i) Atomization
ii) Sintering.
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