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Second Semester B.E. Degree Examination, Dec.2023l Jan.2024

Advanced Galculus and Nul.fieiical Methods
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Note: Answer any FIVE full questions, cW.-ading ONE full question"ffin each module.

l{$ 
,p r%ooutq-l ,_,,'.j. , -I a- Find grade 'Q' when $ is given by 0 = 3x'y - y'2" at the po, 141'"(1, '2,'l). (06 Marks)

b. A vector field is given by A = (x2 + xf; 1* (f + *'yI. Show that the field is irrotational.
(07 Marks)

c. Findthe angle betweenthe surfaces *'* f +22 =9 and z=*2 +f -3 at(2,-1,2)'
, :, , (07 Marks)

a. Sorve o'rAr,:',,.i=; ,,,ff (o6Marks)

t)/*EsI
c. Solve d;yl , + y = tan x by the method of variation or parameters- (07 Marks)

'^/ dx'

-h"., ,,. ^ .ittr- _ O@ 
,

a.,.*S-olve x'y" - xy'- xfl+?F * by Cauchg;gethod. (06 Marks)

b. solve (2x + l)2 y" - 2(2x+ I )y', - 12y = 9* by Lagendre's method. (07 Marks)

;.lil"R parricle m9v:s uione the x - axis according to the law d'/dtr* 6 u/a, + 25x:0' If the

particle is star,ted at x = 0 with an initial velocity of 12 ft/sec to the left, determine ncts.
(07 Marks)

i:.:::,, MOdUle-3
a. Form partial differenti&l'qtiation by eliminating the arbitrary constants 'a' &'b'.

z= a* +bf . (06 Marks)

b. Form partialOifffieptiaf equation by eliminating the arbitrary function 'f . z: *".t(%)

""t.,,*."'='' 
(07 Marks)

yf

c. Solve 
# 

= sin (2x + 3Y). (07 Marks)
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6a.
b,

c.

OR

Solve ** 4z:O.Given that when X : 0 , z= e2v and
Ax'

Solvepcotx+qcoty:cotz. * tii
Find solution of one-- dimensional heat equatiod:' ,- 

*
^,r^^,aru .d-Y " ,-t.
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(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

& - 'Axz' 
ri

7 a. Discuss the convergence of I

9a.

Test for convergence of the ,.titt * . L* { * L * ......,'.vvrrrrv 
2'22'23'20

Test the positive series *:1,* 2 + 3 + ......* n.

:..:.... .iL2 22 32 42

formula, fiqd )t.*t"rt: 8

xl. 0 5 10 15"= '20 25

7 11 14 18 24 32

,'-,r,,,,. 
t""o

b.

c.

8a.
b.

c.

Solve Bessel's"@ential equation leading,*t-_qJn(x). (06 Marks)

Express thepoffiial (x) = 4x1 - 2x2 8 in terms of Legendre polynomials.
tdd' (07 Marks)

Using Rffiigubs's formula, obtain gxpwssions for Ps(x), Pr(x), Pz(x), P:(x). (07 Marks)
d,M
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@ --...:"Module-5 ffiS*
Using Newton's forward interpfibtion formula, fin# ya] i : 8 from the.following table :

b. Using Newton's divided difference formula,levaluate (8) an$.(!51, girrn

c. Find a real r$ot of the

(07 Marks)", F d-. (U / lvrarKs,

equationfu) Y*3 - 2x* S;,-&ffRegula Falsi method correct to three

,rrq& *" 
}d o!-+:$t.$" (07 Marks)

10
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a. * Evaluat. [ , o*, by;qffi weddle's R,il$y'" (06 Marks)
.l 1+.r<' -,";

8

b. Evaluate I "*i, 
dx taking 6 subintervals correct to four decimal places by Simpson's

2.. "

FAY rule. .' 07 Marks)

c. UseNewton-Raphson, odto find arealrootof the equationxex *2- 0 correctto
thnee decimal places. . (07 Marks)

,tr
;*.,\

rry##+fu,

.:'";'lt..:,i#p5 *****

2 of2.:::' /

j:::i:::t:;Eili,

li, .-rsr::,


