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: ThlS quest10n paper contalns two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.
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(25 Marks),
[2]
b) Solve The D.E (D2 +2D+1) y= o. [2]
21
¢) Evaluate IIxyc{vdx. [2]
d) by i
) 2} 5
f)  Find the integral factor of the differential equation of % —ysin2x=cot x. (3]
g) Find the P.Iof (D* +5D+6)y=1+2x+x’. [3]
z acost
e D) Fva]uate .[ J. drd0 .........
} 620 r=0 T i g ™ & S o T 4 ik
s ) If f xzyz—'7 Xz J’+')szk then tmd---GLnl j v Mo G [3}‘. ......... Ry
j)  Find the work done in moving a particle in the force field F = xi— J+k along the
straight line from (0,0,0) to (2,1,3). [3]

. (50 Mar.kS)

\_

b) F]lc tempe1 ature of the surroundlng air 15: 20°C. The temperature of a hot: body reduees
from 100°C to 70°C in 1 hr. Find the temperature of the body after 2 hrs. [5+5]
OR

Solve the D.E xp* —2yp+x—0 fory

S'arvé"'tﬁé: D.E (1)*2"":':3"13‘3; 2) y =stiiz+e™",

b)  Solve the D.E (x+a)2 V'—4(x+a)y' +6y =x. [5+5]
OR
5.a) Solve the D.E (D2 4)y cosh (2x 1)+ e
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6.a) Evaluate f J (x* + y*) dx dy by changing in to polar co-ordinates.

0 4]
2 2 2
b)  Find the volume of ellipsoid "_2+f2_+2_2 =1 [5+5]
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p fimd fimEsyt :
b) Evaluate I lj ! J dx dy dz

0 0 \fl—.xz—-yz—::z

Fmd ihe dlrecuonal denvatwe of ¢r xy; at (1, -

[

9.a) Find the constants ‘@’ and ‘b’ such that the surfaces 5x°—2yz—9x=0and
ax’® y + bz3 =4 cuts orthogonally at (l -1 2)

10.2) Evaluate ([[f(x, y,z)dxdydz where 7 =3i- j-2kbounded by the volume (v) by the planes

x=0,y=0,z=0and 2x+2y+z=4,

b) Evaluatﬁ Hx aivda & x7 ydx dz +x zd:.a'y over thc qurface bounded by the planes z2=0,25 b~

......

OR

11.a) Find the flux of vector function F =(x-22)i (x+33)] + (5x + y) k through the upper side of
the triangle ABC with vertices (1,0,0), (0,1,0), (0,0,1).

b) Prove that <j>( fVg.dr= _[(V S xVf).nds using stoke’s theorem.
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
questlon carries 10 marks and may have a, b, ¢ as sub questlons

" (25 Mirks)~
l.a)  How exhausted ion-exchange resins are regenerated? Give chemical reactions.  [2]
b)  Define hardness of water and what are the units used for expressing hardness of water
and give their interrelation? [3]
¢)  What is electrode potential? [2]
-, d)  Derive.Nernst equation..., [3]
. €)  Whatare biodegradibie poIymers‘r’""ﬁ'iweexamples """ [2]

s sl ) What are fiber reinforced’ ‘plastics 2 Explain its advama;,es : S
g)  What are the characteristics of good fuel? [2]
h)  Define Knocking, Octane number and cetane number. (3]
i) ~ What are extreme pressure lubricants? Give examples. [2]
j)  What is water proof cement? Write examples. [3]

" 2.a) How to determme flor IdL ion by ion- selectlve electrode method"
b)  What are the disadvantages of scales and sludges and explain their prevention methods?

[5+5]
OR
3.a)  Describe the Reverse Osmosis process for softening of hard water.
Dlscu 58" the active, sludge process of sewagc water {reatn ent P [5+5]

.-" ',

Whal is eICLIIOCI‘ichC{l] Series? erte lhe 3PPllcat10nb of" echll uehemlcal Séries, fr
Define fuel cell? Explain construction and working of Hydrogen-Oxygen fuel cell. [5+5]
OR
5.a)  Describe the construction and working of standard calomel electrode.
b)  What is Concentration cell? Explain with example. [5+5]

b) What are conductlng polymers? Explam the conductlon mechamsm in trans-
polyacetylene. [5+5]
OR
7.a)  Define polymerization and explain the characteristics of condensation polymerization.
What are the advamag,es of blOngl '1d4ble polymers‘7 erte the uses of polylactic acid
and PVA =% L, < s B, [5+51




8.a)  What is coal? How is it analysed by proximate analysis method?

b)  What is petrol? How is it synthesized by Fischer-Tropch’s process?
OR
Calculate the gross and net Calorific value of coal sample hdvmg‘ the followmg

equations.

hat are refractories? How the
|cﬁ‘aclor matcrlals'? .

ccmposmon C= 90% fH 1%, (}—3% N-S% and ash 1%

OR
¥, are‘ ciasmhed" Gwe essentudl requrrements of good’"

What are lubricants? Give their classification with suitable examples.
Discuss the various steps involved in setting and hardening of cement with chemical

i,
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Note: This questlon‘paper contalns two parts A and B
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 10 marks and may have a, b, c as sub questions.

s, PART-A ..

l.a) “Diaw a E-K clrve. o B [2]
b)  What are matter waves? Explain their properties. [3]
¢)  Explain about the formation of PN junction. [2]
d) Explain the effect of temperature and dopents on the Fermi level in a n- type
semiconductors.
e) Give the differences.between dielectric materlals and insulating matel ials.
f) Deduce Claus{[i“s- Mossolt: le]dtht‘l """" frromn

h) What should be the characterrstlcs of permanent magnetlc materials?
i)  Define top-down and bottom-up approach for synthesis of nanomaterials.
i) What is Nanotechnology? How is it useful to society?

~) [PARTB

{ 1 (50 Marks)

2.2) “Derive time 1ndependent Schrodmger s wave equatron
b) An electron is bound in a one dimensional box of width 0.4nm. What is its minimum
energy? [8+2]
OR
3.a)  Explain the origin of formation of energy bands in solids.
b) ... State Heisenberg ,uncertainty prmc!ple Calculate the uncerlamty In measurement”of

e --niomenlum of, an eiectmn if an uncertamty in locatmg itis 1 AD [6+4]
4, Derive an expression for the density of holes in the valence band of p-type
semiconductor. [10]

OR
5 Explain the construction and working principle of Solar cell and discuss any two
'apphcatlonq ot:__so[ar cell [10]

6.a) i-- Whal are the! terro-eiectl ic s.ubstancea*? Give the- theory of ferrd- L]GC[!‘ILlly and: mentlon
their applications.
b)  Derive an expression for ionic polarizability of an ionic solid. [5+5]
OR
7.a) Explain the Electronic polarization in atom and obtain an expression for electronic




8.a)  Describe with examples the different types of magnetic materials.

b)  Write a short note on Bohr magneton. [8+2]
OR
b) Explam qualitatively why they are significantly different compared with those of the
bulk materials of the same composition.
¢) Explain Ball milling method. [3+3+4]
OR
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