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Instructions: 1. Answer any FIVE full questions, choosing one full question from each unit.
2. Missing data, if any, may be suitably assumed.

Important Note: Completing your answers, compulsorily draw diagonal cross lines on the remaining

blank paoges. Revealina of identification. appeal to evaluator will be treated as malpractice.

UNIT - | Cco PO | Marks
11 @ | Evaluate [[xy(x+y) dxdy, where R is the region bounded by the | > | *** 6
R
parabola y = x* and the line y=X.
b) | Find the mass of a lamina in the form of the cardioid | €02 | POl 7
r= a(1+ CoS 6‘)Wh05€ density at any point varies as the square of
its distance from the initial line.
c) | Using T'(n) = 2.|'e‘Xz x*"'dx, prove that F[%j =r. cor | POl 7
0
OR
i i { f dydx col | po1
2 | a) | Change the order of integration and hence evaluate ”I— . 6
0o 10g,. Y
b) | Find the volume of the sphere x* +y*+ 22 =a>. coz | pol 7
1 2 1
C) | Prove that I X" dx xj x _7 coi | pot 7
0 \/1— X" 0 \/1— xt 4
UNIT - 11
3 | @ |Find the directional derivatives of @#(x,y,z)=x"yz+4xz’at the | > | " 6
point P(1,2,-1) in the direction of PQ where Q(3,-3,-2).
b) | A fluid motion is given by V =(y+2z)i +(z+X) J+(x+y)k.show | oo; | poy 7
that the motion is irrotational and find its scalar potential.
c) | Find the work done in moving a particle in the force field | €©2 | POl 7
F=(2y+3)i+(xy)j+(yz—x)k along the curve defined by
x=2t? y=tand z=t* from the point (0,0,0)to the point (2,1,3).




UNIT - 11

a) | Form the partial differential equation by eliminating arbitrary cor | POl
constants from z=a(x+y)+b(x—y)+abt+c.
2
b) | Solve the partial differential equation 0z :5+a by direct coi | Po1
oxoy Yy
integration method.
. . . . ou L0
c) | Derive the one-dimensional heat equation Ezc PV where cor | POl
u(x,t) denotes the temperature at a point X at time t.
OR
a) | Form the partial differential equation by eliminating arbitrary CQq o P01
function from z=f (x+y)g(x-vy).
b) | Solve: x? (y3 —23) p+Yy? (23 —x3)q = 22(x3 -~ y3). cot | pa
s . . ou ou
c) | Solve the partial differential equation &:25+u where coi | POl
u(x,0)=6e"* by the method of separation of variables.
UNIT - IV
a) | Apply Newton-Raphson method to find the root of the equation | €01 | POl
3sinx—2x+5=0near x =3 correct to four decimal places.
b) | Distance in nautical miles of the visible horizon for given heights in | €02 | POl
meters above the surface of the earth are given by the following
table:
x(heights) | 100 | 150 | 200 | 250 | 300 | 350 | 400
y(distance) | 1o | 16 | 21 | 27 | 36 | 50 | 72
Find the value of ywhen x=225meters by using appropriate
interpolation formula.
0.6
c) | Apply Simpson’s rule to evaluate Ie‘xz dx by taking 10 ordinates. | €01 | POl
0
UNIT -V
a) | Apply Taylor’s series method to solve the initial value problem | €01 | POl
%:szry,y(O):lO at x=0.1 by considering up to fourth
degree.
dy y-—-x
b) | Apply Runge-Kutta method of fourth-order to solve —~==—,| co1 | po1
dx y+Xx
y(0)=1at x=0.2by taking h=0.2.
c) | If y'=2¢"-y, y(0)=2, y(0.1)=2010, y(02)=204 and| .o; | pos

y(0.3)=2.09, find y(0.4)by applying Milne’s predictor-corrector
method.
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