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“"% {~-. Note:" lhls qucstlon papeér; Zontains twd pmis A and B. 7% jo, /

. S {Part..A is compulsory which ‘carries’ 25 marks An5wer all . questjans 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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3 1
¢) Evaluate J J. xy’dydh. [2]
x=1 y=0
. d Ur=sxi+ yJ + zk then eval uate V2 (rz) ...... . [2]
T e Flnd the value of f (t + T+ k)d:' s i
f) F1nd the 1ntegrat1ng factor of —) + 2xy =e*. (3]
g) Solve (D3 —4D?)y = 5. [3]
albl? —y*

b
h)  Find the limits after changing the order of integration for I
O

S x +y +,,,xyz'—3
i) IfF(t) =xT+ 2y] + zk then evaluate fl curl F(t) dt.

PART-B

e Nt b) ”If 30"/f of a 1ad10*lClWe SlebLll](.. ""(hsapp(,ms in 10 ddyS how long wilf it tal\e for 90% oi‘
it to disappear? [5+5]
OR

3.a) Solve (y + yz)dx +xy dy = 0.
b) Solve (x +2y%) =~ Y - =Y. [5+5]

._,_.:'Solve (D2 + 4) y t un 2x by vangg_lmn of pcuametel s
Solve (D3 + 4D)y =5 + sin 2x. )

OR
5a) Solve(D?+4D+3)y= e®
b) Solve (D? + 1)y = x?sin2x. [5+5]




6.2)

b) Evaluate f og 2 f f x+]0gy "+y 4z dzdydx [5+5]
OR
7.2)  Change into polar co-ordinates and evaluate [ J,” e~(*+y?)dy dx

b) Show that the area between the parabolas y? = 4ax and x% = 4ayis ?a

8.a)
3, 3, -3).
b) ProvethatV.(4 x B) = B.(V x 4) — 4. (V x B’). [5+5]
OR

1rrotat10nal and ﬁnd the scalar potenual [5+5]

10.  Find the work done in moving a particle in the force field F = 3x27 + (2xz — v + zk
along the straight line from (0, 0, 0) to (2, 1, 3). [10]

.................

11.a) ';,Evaluale JI F ﬁds If F= 2xy1 + ya 25+ xzk over the paralleleplped X = 0
g 0 X 2 y ,1 Z 3 .....

b) IfF = (3x% — 2z)T — 4xyj — 5xk, Evaluate fy curl Fdv , where v is volume bounded
by planesx =0,y =0, z=0and 3x + 2y — 3z =6. [5+5]
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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
,,...._quesuon carries. 10+ marks and may, hdved b, cas,subl_questlons o

(25 Marks)
l.a)  Explain dual nature of light. [2]
b) Define de-Broglie’s hypothesis. [3]
c) Deﬁne Fermi energy level at 0K, [2]

f) st‘ff::...Efxpialn pyro eicctncuy '

g)  Define magnetic susceptibility. [2]
h)  Distinguish between soft and hard magnetic materials. [3]
i)  What is nano size? Explain briefly. - [2]
j)  Write any two applications of nanomaterials. [3]

o N "-:'._!_’.'.;\RT-B

2.a)  With neat diagram explain Davisson and Germer’s experiment.
b)  Describe formation of energy bands in solids. [5+5]
OR
3.a) ... Detive Schrédinger’s-time mdependt,nl wave equdtmn .
'xpigun physt(,a] Slgnn‘lcancc OJ wwe ILlnctlon ('qf)

B M e e LK, R GO S

4.a)  Distinguish between direct and indirect band gap semiconductors.
b) Determine the concentration of the charge carriers in conduction band of intrinsic
semiconductors. [4+6]
OR
5.2) _ Explain formation of PN junction diode.

b) ’ "-Descnbe constt uctlon and wor l'\ll_n pl muple of bolar Ccll [4+6T
6.a) Derlve an expression for Clausws Mosottl relatlon
b)  Describe Ferro electricity of a dielectric material. [5+5]

OR
7.a)  Derive an expression for electronic polarizability.
b) Dlscuss Piezo electn 1cnty ofa du,leul ic materlal [5+5].




8.a)  Discuss classification of magnetic materials.
b)  Explain hysteresis curve based on domain theory of ferro magnetism.
OR

10.a) Explain how surface to volume ratio varies in nano materials.
b) Describe preparation of nanomaterials by using Sol-Gel method.
OR
11.a) Explain Quantum confinement.
b)... Explam how the nanomaterlals are characterlzed by_usm g SEM and TEM
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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

nar ks and may h'wc '1‘ b, ¢ as sub, queations

LPART- A

l.a)  What are the permanent hardness causing substances?

b)  How Caustic embrittlement can be prevented?
Differentiate Primary and Secondary battery.
erte anode and cathgde-reactions of McOlI oxygcn cell ----
Differentiate plastic.and. resin. - i, s
f)  Why natural rubber should be vulcan1zed‘7
g)  What do you understand by cracking?
h)  What is the significance of proximate analysis?
i) How composites are classified? Give examples.
j)  List characterlstlcs of good refractory material

(50 Marks)

2.a)  Write in detail an account on Scale and Sludge formation in boilers.
b)  One litre of water from an underground reservoir in Tirupathi Town in Andhra Pradesh
showed the following analysis for its contents

sample of water in degree French and Clark [5+5]
OR
3.a)  Why is Ion exchange process preferred for the softening of water for use in boilers?
b)  Write a note on disinfection of water. [5+5]

| niis dclermmcd by (“Iass electrodc‘? I)lscuss 2 et 1Y
b) Describié the charging and discharging process of Litliiuiti fon cell. = [5+5T ™
OR
5.a)  Give a brief account on concentration cell.
b)  Describe a Lead acid battery with cell reactions. [5+3]




6.a)  Give preparation, properties and applications of Nylon and Buna-s-rubber.

b)  Describe the compression moulding process. [5+5]
OR
Descrlbe the preparatron ptopcmcs and appllcatlons of Poly!aclic acad and poly vmyl . arti
glcohol ]

Differéntiate between lhel moplasllc pulyme: s and Lhermosettm g po!ymel 5. [5~I 5]

8.a)  Give an account on moving bed catalytic cracking.

b) Illustrate composition and uses of Natural gas and LPG. [5+5]
OR
bxplam the analysis of coal by ultimate analysis. ..~ e e
A codl sample havmg the: following compasition. ./ "™ Ak T b 0 ‘
- C=88%; 0=5% S=0:5%;N=0.5% and ash=2.5%, - "’ '
The net calorific value was found to be 500.5kcal/kg. Calculate percentage of hydrogen
and high calorific value of the fuel. [5+5]

10.a) Describe any one mechanism of lubrication.
s D) erte thc chemical reactions 1nvolved in.setting and hardcmng s of cemenl
e Foens, N Flaa « ‘; {.--"—~-. OR Y i
What dn you understand by reft: ‘1ctounesb under load? ..,E‘{prdm
b) Explain Viscosity of lubricants and its determination.




