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
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Second Semester B.E. Degree Examination, July/August 2022
Advanced Calculus and Numerical Methods
Time: 3 hrs. y, | Max. Marks: 100
Note: Answer any FIVE full questions, choi:“ 3 mg ONE full question from each module.
Module-l
1 a. Evaluate J' j .[(X +y? +z )dxdydz (06 Marks)

= =b ~d
4a 2yax ‘ '
b. Evaluate J. Ixydydx by changing the order of integration. (07 Marks)
0 x? : . .
4a
c. Provethat B(m (07 Marks)
OR
2 a. Evaluate j je OCey )dxdy by changmg to polar coordinates. (06 Marks)
b. Find the area between the parabolas y? =4ax and x 4ay (07 Marks)
c. Prove that j Jeotd dew,n—; ‘ (07 Marks)
Module-2
3 a. Find the directional derivative of ¢= ZXZ — at the point (1, -1, 1) in the direction of
b9 Xty )
i-2j+k. (06 Marks)
b. Find divI—*: and curlE where F= grad(xy’z’). (07 Marks)

. K F (x +y+az)1+(bx+2y Z)J+(X +cy+2z)k find a, b, c such that F1s irrotational.

(07 Marks) .
~OR

If F xy1+(x +y )3 evaluate jF dr along the curve C:y=x*-4 in the xy-plane from

the point (2 0) to (4, 12). (06 Marks)

Using Green’s theorem rrsevaluate I(y sinx)dx +cosxdy where C is the triangle in the

xy-plane bounded by the‘«:lines y=0, x= 5 and y = = : (07 Marks)
(s

Using Stokesﬁ_zgheorem, evaluate §F.dr, where F=(x’ +y2)§—2xyj taken around the

rectangle bounded by x=0,x=a,y=0,y=b. (07 Marks)
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Module-3 %,
Form the part1al differential equation by ellmmatmg the arbitrary function from

z=f(x*+y ) (06 Marks)
aZZ 2 % aZ s & . W

Solve Py =a’z giventhatx=0,z=0and —=asmny. (07 Marks)

(07 Marks)

Derive one dimensional wave equation, TR

Form the artlal differential equatxon by eliminating - the arbltrary function from,

x+y+z = f{x™+ +y*+20) (06 Marks)
;
Solve e =sin xsiny for RNthh i =-2siny, when X= 0 and z = 0 when y is an odd
multiple of 12‘- (07 Marks)
Solve. (x+22)p+(Bzx )= 2x*+y) . (07 Marks)
A, & Module-4
Find a ro t ;@f the equation tanx =x which is near to x = = 4.5 using Newton’s Raphson
method.” . (06 Marks)

«««««««
xxxxxxx

Given' sm45 =0.7071, sin 50° *07660 sin 55° =0.8 92 sin 60° =0.8660 find sin 52°

using Newton s forward mterpolatlon formula. (07 Marks)
rd

places, using Regula Falsi method. \ (06 Marks)

Using Newton’s divided dlfference formula find f(4) glven that,
x |Omy|2]3 [6 |5

fx) | -4 | 2| 14158

(07 Marks)

““““
,,,,,,

it i m i
.,;Evaluate JVl 8x 11111 dx usmg S1mpson S (;) rule by taking seven ordinates. (07 Marks)

oy Module-S

Solve gl =
X

e* —y, y(0)=2 using Taylor’s series method upto 4™ degree terms at any point
X. W (06 Marks)
Using modified Euler’s }nethod find y at x = 0.2 from —3—2: 3x+% with y(0) = 1 taking

X
h=0.1 perform two iteration at each step. (07 Marks)

4 ;

Solve di = 2e =y given that y(0)=2, y(0.1) = 2.010, y(0.2) =2.040, y(0.3) = 2.090 find

y(0. 4) usmg Milne’s predictor corrector method. (07 Marks)
\ 2 0f3
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OR
10 a. Employ Taylor’s series method to obtain the value o

gl =2y+3e*, y(0)=0 considering upto 4™ degree’
X .

y at x = 0.1 for the equation

(06 Marks)

22
b. Use Runge Kutta method of order 4 find yatx = (.2 given that %: y2 ;;2 , y(0) =1

taking h=0.2. (07 Marks)

c. Apply Milne’s predictor corrector method to find y(1.4) from i~ & +% given that
X

y()=2,y(1.1)=2.2156, y(1.2) 49, y(1.3) =2.7514. ' (07 Marks)

* %k %k ok 3k
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