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Note: This clueslron paper conlnlns two parts A arrci B
Fart A is compuisory r,vhlch canies 25 niarks. Ansrver all questrons rn part A.
Fart B consists of 5 [,nits. Answer anv one fuli quesiron florir eacli unit, Each
qllestion carnes 10 marks anci may have a, b. c as sub questlons.

PART- A'l i',
(25 Nlarks)
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La) What are tlre various tinits ol'hardness'J Give tiie relation betv",een them
b) List out the various sieps involved in the sewage ireatinent.
c) What is siandard electrode potential? Cive its unrrs.

S) , "Explain the fupciionrng of t[ie.dry cell with chernicai r.ee,crr()ns.

E), ''lDefine flberi,zirid give two eialirirles. . '

fi Give the mechanism o{'frec radical polymerizatton of'Viny-l clrloricle.
g) Give the ciassification of fuels with examples.
ht Define IIC!'and l.CV of ti fuel and grve their inrer-relationship.
il What is lreant by i"efl'actor-)'? Give an erample eacir l'or aciclic ani.l basic relractory,i2l
j) , ..'Define vrscositli F'iash poin1 and Po,l'point of a liiLrricant. 13l

PART.B
(50 Marks)

7.a) Define scaies and sludges. What are the causes, effects and preventive method of these')

OR
3.a) Wrrte a short note each on Caigon condilionrng and Phospate conditionrng of boiier feed

water"
b) In the deterrnination of hardness of lvater b,r,' complexolletrv. 20 ml of stanclarci hard

watercontaining0.l gof CaCO: per 100 ml consunred i5 mi of EDTA solutron. i00 rnl
. .",'of hard watdi bampie.onsul"*cl"12 ml of EDTA soiutron. After boiling and fiitenng, the

salue watef sanipie consum'ed 6 ml oi ED'fA solution, Cajculate the temporary anci
pernlanent hardness of rvater. i5*51

4.a) What is an clectrocirernrcai series'l What are rts applicationslt
b) ,.What is me.4n[ rnv retbrence Qlgctrode'/ Civg the constructron 41rd workrng of C]alomei

elecirode. . : i5*5j
OR

5.a) Give the ciassification of batteries and describe the constructron and workine of Ni-Cd
battery.

b) Define fuei cell. Write a short note on merthanoi-oxygen fLrel cell. !-5+51t" "j
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'Differentiate thirnro plastics iiop thernlo sei.BlaStrcl t]'Ih sLritati.lp examples' '

;t;;;;*rr',.,tio,,.'properties'ancl appiicaticns of PVC' [5t5;
OR

Define eiaslomel's. I-{or.r,'Bttna-S and butyl rttbber aie preparedl Give their rpplicatrons'

What are bi,-r ciegradabie poll'n'iers ) Writc the a'Jvantages and appiicatrons of

bioclegradaible poiynlers tvith suita'oie exampies' i5+5]

8.a)Whatiscracktng.}ilorvrsgasolineohtaineciD).movlng,nedcarail,ticcl.acking,
b) Wnte a shotl n,itt er,rti, on |iatut'ai glis ancl tr-PC i5+51

oR
g.a) Ciilculate the LC\i ci fuei hrvrng 4{,' .tl hydritgen. rvhtlsc gtoss c:tiorific vaiue rs

8.5:5 K ;ll/kg
i,l How is coa,l aialyze<i b1, proxinrate anaiysrs': Give tts stgntficance. i5+51

i 0.a) what is porllanci ceme nt? wrire th* composition of r.vhite cenrent elnctr wster prriof

cement. What are thetr advantages?

b) Cive the classiticatioi-i of iubricanrs \\/ith exainples. Expiein the srgnificance of cloi-tci

polllt lilltl pt)l,ll' ir()llll i5 ' 5 i

olt
1i.aj Wl-tat are composi{es? Give the ciassrl'ication and aivantilges of'coniposite matcrials'

b) Expialn atout llefractc'riness unrler ioaci' Pcrosit,r' ancl (lhe nlcai tnet'iness ol a
i(rSl

re!-raclot'r . r'' I -' j
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Part A is corrpulsory which carries 2-5 rnarks. Ansr,r,er all questions in Part A.

Part B consists of -5 Units. Answer any one full question fronr each unit. Each

question carries l0 marks and may l-tzive a. b. c as sr-rb questions.

PART. A
'(25 Marks)

l.a) Find the Laplace rransform o1'the funcrion f lt) = lt-, u zo f .'rt.'fu. lrl

b) Prove that L-i{e(s)} : f (.t) ancl /(0) : 0 then L-1{sF(.t)l : f i3l

e ) Ei uluaref e*b" d*. lr l

d) Show that p(p,q) : 8(p * 1,q) + p(p,q + 1). t3l
e) Frnd the area bounded by the cllrves ! = x,! = xz t2]

f) Evaluate I{ S!*-" (r' + y|laydx by changing into polar coordinates. l3l
g) Frnd the directionai derivatii.re of xyzz * xz al (1,1,L) in a direction o1'the normal to the

: surface 3xyz * y = z al(0,1,,1).
h) Find a unit normal veclor to the surface xz + y2 + 222 = 26 at the pornt

i) Find the work done by the force F = 3xzi + (Zxz - y)j * zk along

.joining the p6rnts (0,0,1) and (2.1 .3).

jl Find the circulation of F round the curve c u'here F = G' siny)l * (e'

thc rectansle \vh()sc rerticcs rle (0,0), (1,0), (, ;) (r,i)

I)t
t11

(2,2,3). L3l

the straight Iine

[2]
cos y)y and c is

t3l

2.

PART-B
l

Solve the dilterential equarion {1 - 4L - lZr
' dLz dL

x'(0) : -2 using Laplace transforms.

(50 Nlarks)

: e3'given tl-rat x(0) = 1 ancl

tt0l

t l0l
OR

3. , Use Laplace transforn.is, solv.ey(r) - 7 - e*t + Jiyft - u) sinu clu.

^,1i.

- r'1 - --t--' sin nt

4.a) Prove that

b) Prove tl-rat
'(;) 

=

f (n)l-(1

OR

l5+51



^t5,a), Using Beta and Gamma functions, evaluate the intcgral J_'r{l - x')"dt where rl is a

po:itii c jnteser 
.

b) lf nr and n are positive itrteget's thctr pt'ove that B(ar.,,r= !i|;51 
[-5+-5]

6. The plane f 1|11:1 nreers the ares in A,B ancl C. Find the t,olutre o1'the

terraheclron 0ABC Alsc find it,s miiss ilthe densit)'at any point is kxyz. tl0l
OR

1.a) Change the order of ir.rtegration and solve I; t::,;' xyzdyclx.

b) E,valuate fil xyzclxdydz over the positive octant of the sphere x2 + y2 + 22 = Q2.

f 5+51

S.r) FinLl iltc,iii',reiirin;l Jtlir:iti',c ,.tf .u1'z- I.rz:tt (i,1,1) trt rr rlit'eeriott t'l lltu nttttlt;l tt, iltt
sLirface 3xYz + Y = z.at (0,1,1).

b) Proverharcurl (; x d) = ddiv b-i divd* (6 v)a-@'Vi t-5+-51

OR
g. Prove that if i is the position vector ol any point in spacc then rni is it'r'otational and is

tl0l

10. Verifl,clivergr,:nce thcorcrr t'r:r 2x2yi - ),- j * 4xztk tal.en over lhc t-cgiort o1'f ilst octallt

of the cy[nc1er y2 + z2 : 9 and x :2. tl0l
OR

lL,., ,.If i : zx'!"12i + xzz21 * Zx3yzk. Show jhat,,f, f 'af is independent o1':the.pa-th of

inreglation. FIence evaluate the integral when C is any path joining (0,0,0) to (,1,2,3).

tl0l
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