50, will be treated as malpractice.

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

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
o]
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qu’t(ﬂ B.E./B.Tech. Degree Examination, Dec.2024/Jan.2025
nced Calculus & Numerical Methods

Max. Marks: 100

Module-1

R
Evaluate J J(x"’ - y2 )dydx : (06 Marks)
Change the order of integration and evaluate j (07 Marks)
0 x y
: 'mI”
Derive B(m,n)= ﬁl— (07 Marks)
[(m+n)
OR

cba
Evaluate j _[ j(\,\2 +y? +2° )ﬂdy(!x : (06 Marks)

—c—b=a
Find the area of ellipse X—, + :/—, =1 by double integration. (07 Marks)

a- b’

;
Evaluate J‘xfcole d0 by expressing in terms of gamma functions. (07 Marks)

0

Module-2
Find the angle between the normals to the surface xy =z at the points (4, 1, 2) and
(3, 3,-3) (06 Marks)
If F=V(xy’z?) find divF and curlF at the point (1, -1, 1). (07 Marks)
Show that F F=(2xy* +yz)i+(2x* v+ xz+2yz")j+(2y’z+xy)k is a conservative force
field. (07 Marks)
OR

If F=xyi+yzj+zxk, evaluate J‘F dr where C is the curve represented by x = t, y = ,
A
z=1, —1<#N: (06 Marks)
Using Green’s theorem, evaluate
J(xy —x?)dx +x’ydy where C is the closed curve formed by y=0,x=1 and y=x.
C
(07 Marks)

Using stoke’s theorem, evaluate fxydx +xy’dx where C is the square in the x-y plane with
C

vertices (1, 0), (-1, 0), (0, 1), (0, -1). (07 Marks)

| of 3
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Module-3
For the function f(xy+z”,x +y+z)=0 form the partial differential equation. (06 Marks)
=0 given that when x =0, z=¢’ and f—L =, (07 Marks)
ox
Derive one dimensional Heat equation. (07 Marks)
OR
Find the PDE by eliminating arbitrary function z = f(x +at) + g(x —at). (06 Marks)

3

z oz
=xy subject to the condition that — =log(I+y) when x =1 and z = 0 when
: OX

x=0. (07 Marks)

Derive one-dimensional wave equation. (07 Marks)
Module-4

Show that a root of the equation x*+5x—11=0 lies between 1 and 2. Find the root by

Newton’s Raphson method (carryout 3 ilu'dlionq) (06 Marks)

Given f(40) =184, f{50) = 204, f{60) = 226, {{(70) [(80) = 276, f{90) = 304, find f(38)

using suitable interpolation formula. (07 Marks)

rd

by using Simpson’s i rule taking four equal parts and hence deduce an

1
Evaluate 'f i g 2

el + X
approximate value of m. (07 Marks)
OR
Compute the real root of xlog,x-1.2=0 by the method of false position. Carryout
3 iterations. (06 Marks)

Use Lagrange’s interpolation formula to find y at x = 10 given,
x |5 |6 ] 94[8
y|[12]13]14 |16

(07 Marks)
I th

y dx : : : = ,
Evaluate J taking seven ordinates by applying Simpson’s % rule. Hence deduce the

1+ x
0
value of log, 2. CMRrr LIBRARY (07 Marks)
Module-5
Find y at x = 1.02 correct to four decimal places given dy=(xy—-1Ddx and y=2at x =1
apply Taylor’s series method. (06 Marks)
Using Runge-Kutta method of 4" order, find y(0.2) for the equation, j—y :X___)f_: y(0) =1,
%X y+x
taking h=0.2. (07 Marks)
Apply Milne’s method to compute y(1.4) correct to 4 decimal places. Given g—y = B +%
%
and the following data : y(1)=2, y(1.1) = 2.2156, y(1.2) = 2.4649, y(1.3) = 2.7514. Use
corrector formula twice. (07 Marks)

20f3
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OR
Use Taylor’s series method to find y at x = 0.1, considering terms upto the third degree
. d ;3 .
given that d—y =x"+y and y(0)=1. (06 Marks)
%

Using modified Euler’s method find y(0.1). Correct to 4 decimal places solving the equation,

Z—y=x—y2,y(0)= I,h=0.1 (07 Marks)
X

CMRIT LIBRARY
BANGALORE - 560 y
Use Fourth order Runge-Kutta method to solve (x+ yq&?— =1, y(0.4) =1 at x =0.5. Correct
ax
to 4 decimal places. (07 Marks)
B

30f3




