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Note: This questlon paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B conmsls of 5 Units. Answer any one full questlon from cach unit. Each

(25 Marks)

f.a) Find the Laplace transform of f(t) = {[é 20<<tt<<42 flt+4)=f(),vt>0. [2]
b)  Find the Laplace transform of f(t) = el {3]

c) . Evaluate[)’(—A —

:vallxatufo ‘ :
ev) Evaluatc fﬁ sin? 9 cos" 9 d9 using bcta and dmma ﬁmctlons | [2] vvvvvv
f)  Show that the arca between the parabolas y? = 4ax and x% =4ay is -13—6—612 {3]
g) Find a vector normal to the surface xyz? = 20 at the point (1,1,2). [2]
hy Iful =Vuy, whcre u, v are ecalal flelds and F is a vector field, show that F - curl F = 0.
FREEES - — sesien, - e - [_)] L
rb’tale Grccn S theorcm ...... 21

_]) Find the work done’ by a foxce y1+x/ V\thh dlsplaye a pamcle hom orwm to a pomtvy;

(i+j> along the line y = x. [3]

PART-B
(50 Magks)z

. function /f

“Express the
1, 1<t<?2
fo = b—t 2<t<3
Hence find its Laplace transform.
b) Find the Laplace transform offgo te~3tsint dt.
-..OR

in terms - of unit step - function;  where®

transfoun of

‘ s(s? +a2) ' T ' '
b) Solvey'' + 2y +5y=e" tsint, y(0) = 0andy'(0) = 1 using Laplace transforms.
[5+5]

% (1 V5 de usi :
4.a) Evaluate J‘x 2(1-x)’? dx using Beta, Gamma functions.
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t.a)

b)  kvaluate

6.a)  Evaluate [ f TZ_Tv—
b) By double integration, calculate the area bounded by the curve a®x? = y*(2a — y).

by changing info polar coordinates.

OR

7.a) -

@ £
Fmd the area enclosed in the 1nst quadlant by thc, curve. (i) + (%) =1, a>0.f >0,

usm0 beta gdmma functions. /- S o } .
Find the center of gravity of the ared’ ofthe CaIleld PE u(l +cosB). Co[sHsTT

8.a)  Show that Vi) :(n(n % [,
by Iff = &%+ y? +2z9)™, find div grad f and determine n ifdivgrad f = 0. [545]
OR

9.a) # Sh()w that the vector™ (\ +3y)7 +(v—3 )7+ (x=22)k is .solen‘o’idal and z}lso find

scurl F. e F : '
b) ln what dncctlon hom (? 1, —2) is the duutmna] d(,ll\’dll\L of </) = y +y/

maximum? Find also the magnitude of this maximum. [5+5]

10. State Stokes theorem. Verify it for the vector field F(7 R v)7~— vzt j = vzk over the

_ upper_half smidce of the q)hfm Y..“+y +/ = 1 bounded lw ns Pl()]tC[lOll on the
xy plam i A ! S 0[ '

. i E S ; L OR :
11.a) Usmg Green’s theorun hnd thc arca of the region in 1lu first quadlam boundcd by thL

X
curvesy = X,y = ;, Yy = Z
b) Evaluatefff div F dV, where F:yz +x7 +z°k  over ine surface of the

cxlingjcr x% + y' = a Z = 0 ,,,,, h [5+5]
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