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Q2) Attempt an), one olthe following.
a) The differential equation ola shall whicir is whir.lirg with the Iine beadngs

holizontal is given by etlr-U4r=w, rvhei.e \\.is rhe y,eight of
the shaft and a) is the rvhirling speed. Taking the shaft ollength 2/ with
tl.re origin as its centr.e and short bearing at both ends i.e. for

, ,l2v ,lj lco.arr coshnr Iy _ 't.y=.....:_. 0 shou rnat t= rj;l#.ffi_2].,ahcre
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S.E. (Mechanical Engg.) (Semester - III) (Revised)
Examination, April - 20lg

ENGINEERING MATHEMATICS -I.II
Srrb. Code :63350

Day ard Date : Tuesdry,2,1- 04 - 2018 Tot Marks:100
Time : 2.30 p.m. to 5.30 p.ln.

Instructions : 1) AII qu.stions:u.c conlpulsorJ..
2) Iigurcs to thc right indicrte lull mar-l(s.
3) Use of non?rogi.rmmrble calculatoris allowed.
,l) Assume suitable data if[ecessiry.

SECTION . I
Ql) Arrcmpr arrl fhreeorrhe lbllorrir s.

:) 5olrc lD- 4D11)l -.r- . co.2r

b) Sotve (tii- 71'?+ 10D)1= e,'sin:r

'2,c) Solre -= i''- -2r=sine
ax al\

,l ,l

dr snr,."x,4{r \rJ) -!r , l - . , . . ..
clx,.^dr. d_+_=]r logx
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b) A spdrg at the upper end supports a lveight of 9g0 gm at its lower end. .

The spring stretches % cn under a load of 10 gm and the resistance
(in gln r.i.,t.)to the motion ofthe weight is r.rumerically equal to th*1/10 of
dre speed ofu,eight in cnVsec. The weight is pullerl down % crir belorl
its ecluilibrium position and the1.r released. Fir.rd the expression for the
distance ofweight fi-om its equilibriuni posjtion at time I during its first
npwarci motion.

Q3) Attempt any four olthe following.

u6l

a) Shorv thar i = 2ryii + (r'z + Zy)j + x, yf is irorational and hence find
a scalar potential fllnction r(x,,y, z) such that f: grad ri l4l

b) Find angle betrveen surlaces ;r2 + ))2 + z2 =9 anc1 z = x2 + y1 *3 at a
point (2, -1, 2) gl

c) If d is a constant vector.a i = xi + yj + zi then prove that

i) div (axi)= 0

ii) curl (d><r )= 2a

d) If F = (r+y+1)i + i - (, + y)r,find the vatue of F. curl F
e) lf V=alayja2[ and r= tlrell prove that

t{l

SECTION - II
Q4) Attempt any three questions from the lollorving.

ar Fincl Laplace rlarrslorm sl-1(co.6r-sinarI

3,!+l
b) Find Inverse Laplace tr.ansform of (.r-t)(s'+t)

..'.'[a]
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c) Soh,e using Laplace

r(0) : 0 
..

d) Find the Laplace transform of lerlsin/ cost

,tv
.ran.ibrm rretlrod -: -3y-21 y J -ra.lt J '

')=(r+z)e'r
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Q5) Attempt any two fi'om the lollonir]g,

a) Obtairi Fourier series for

by pellormiug four iterations.
. 1i.' "
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-n!x!o ...:..

ancl hgrrlcd deduce

, t)<x<r

0<x<xl7

nl2 <x<tt

[16]

lt6l

l,* ",
/(,,)=] i.I r-::ln

llln
that -"*--;* -; *... =- t81

b) Obtain the Fourier selies expansion for rhe function ,f (x) = r * r, o
(- 1, 1). Isl

c) Find halfrange sine series lor,{x):

Q6) Attempt any one from the follon'ing.
a) An elastic strir.rg stretched between two fixed points at a distance ,/,

apart. One end is taken at origin rnd at a disrauce] frorn this end the
J

string is displaced a distance k transver.sely and is released froo.r rest
rvhen inthis position. Findy(x, t) the vertical displacementl ify satisfies

D'y , E'y
the equatloD -;=L- --:

dl- d_y'

J-r, A'ub) Solr e the L aplace equation * + 

" 

= 0 for tl.re follor.ving square mesh

r.r'ith boundaryvalues as shou,n in figure by Gauss-siedal iter.ative method
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