Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

21IMAT21

Af vanced Calculus and Numerical Methods

/g J/

/ Max. Marks: 100
e: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Evaluate _f f J (x+y+z)dy-dx-dz (07 Marks)
-1 0 x-z
4a 2 ax
By changing the order of integration, Evaluate I J xy-dy-dx (07 Marks)
: 0 x2/4a
'(m)IM'(n)
Shot that f(m.n)=———.
B B(m+n) (06 Marks)
OR
a \/—X
Change the integral I I Jx* +y? -dy-dx into polar and hence evaluate. (06 Marks)

=a

Find by double integration the area enclosed by the curve r = a(1 + cos6) between 6 = 0

and 6 =II. (07 Marks)
[1/2 /2
Show that j \/ .do =TI (07 Marks)
0
Module-2

Find the directional derivative of ¢ = x*yz + 4xz* at the point (1, =2, —1) along 2i—j—2k.
(06 Marks)

If F=V(x’ +y’ +7’ —3xyz).Find div Fandcurl F. (07 Marks)

Show that F = (y+2z)i+(z+x)j+ (x+ yk is irrotational. Also a scalar function ¢ such
that F V¢. (07 Marks)

OR
If F=xy i+ yz 3 +zxk , evaluate Iﬁ dT where C is the curve represented by

x=ty=1 2= =izl (06 Marks)

b

Verify Green’s theorem in a plane for J(3x2 —8y*)dx +(4y —6xy)dy where C is the
boundary of the region enclosed by y = +/x and y = x*. (07 Marks)
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Verify Stokes theorem
F = Qx-y)i-yz’ j— y?zk, where S is the upper half surface of the sphere Xt +y + 7=
C is its boundary. (07 Marks)

Module-3
Form the PDE by eliminating the arbitrary function from Z =y f(x) + x g(y). (06 Marks)

2
Solve f =xy subject to the conditions that 2—)2( =log (1 +y) when x =1 and z = 0
when x = 0. (07 Marks)
. . . . dtu ., 0%
Derive one dimensional wave equation—-=C"—-. (07 Marks)
ot 18)4
OR
Form a partial differential equation by eliminating arbitrary constant from
x2 y2
Vzi=ne 1L (06 Marks)
a’ b’
Solve: (y=z)p+(z—Xx)q=x-Y. (07 Marks)
2
Solve : a—f =z, given the when y =0, z=¢” and o e . (07 Marks)
Module-4
Find a real root of the equation x® — 2x — 5 = 0 correct to three decimal places by using
regula — falsi method. (06 Marks)
(10 Marks)

The area of a circle (A) corresponding to diameter (D) is given below :
D| 80 85 90 95 | 100
A | 5026 5674 | 6362 | 7088 | 7854
Find the area corresponding to diameter 105 using an appropriate interpolation formula.

(07 Marks)
Evaluate using Simpson’s 1/3™ (07 Marks)
T+x
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Find the real root of the equation xe* — 2 = 0 correct to three decimal places by applying
Newton Raphson method. (06 Marks)

Use Newton’s divided difference formula to find f(4) given the data :
X |1 0]2[3] 6
fix)|—-4[2]14 158
(07 Marks)
4

Use Simpson’s 3/8" rule to evaluate Ie” *dx (07 Marks)

1
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Module-5

Use Taylor’s series method to find y at x = 0.1, 0.2, 0.3 considering terms up to the third
degree given that dy/dx =x*+y?and y(0) = 1. (06 Marks)

Given dy/dx = 3x + y/2, y(0) = 1. Using compute y(0.2) by taking h = 0.2. Using
Runge-Kutta method of fourth order. (07 Marks)

Apply Milne’s method to compute y(1.4) corrector to four decimal places given
dy/dx = x* + y/2 and following data :

y(1)=2, y(1.1)=22156, y(1.2)=2.4649, y(1.3) =2.7514. (07 Marks)
OR
Employ Taylor’s series method to find y at x =0.1 given —gl—2y =3e” whose solution
X

passes through the origin. (06 Marks)
Given% =1+y/x,y=2,at x =1 find the approximate value y at x =1.4 by taking step size
h = 0.2 applying modified Euler’s method. CMRIT LIBRARY

' BANGALORE - 560 037 (07 Marks)
Use forth order Runge — kutta method to find y at-x = 0.1, given that ;1_}' =3e" +2y,

X
y(0)=0and h=0.1. (07 Marks)
* %k koK ok
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