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USN 18MAT21

Second Semester B.E. Degree Examination, June/July 2024
Advanced Galculus and Numerical Methods

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full qaestions, choosing ONE full question from each module.

Module-I
a. Find the angle between surfaces x'+y'+z'=9 and z=x'+y'-3 at the pornt (2, -1,2).

(06 Marks)

b. Evaluate div F and ,rr.ti for the vector point functio, i = V(*' + y3 + ,t -3*yr) (07 Marks)

c. Determine the constants a, b and c so that the vector,
+
F = (* * y * ur)i+ (bx + zv - r)j+ (x + cy +22)i

is irrotational and find $ such that F = V0

2a.

b.

OR

If i=(:*'*6ytr-AyzJ+2}x2'k,evaluate Ji.a? from(0,0,0)to(1, 1, 1)alongthepath

x : t, y : t2, z: t3 . (06 Marks)

Using Green's theorem, evaluate J(r-sinxlx+cosxdy], where c is the plane triangle

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

enclosed by the lines y = O, * =I
C

and
2

Y=-x
7\

c. Evaluate 
{i.Aar 

where f =4xzi-y'j*yzt and s is the surface of the cube bounded by

X: 0, X: l, y = 0, y: 1, z= 0, z: l,by using the Gauss divergence theorem. (07 Marks)

Module-2

Sorve, 4y - 4* -n*+n*+36y= Q
dxo dx' dx' dx

Find the solution of (D' - 4D + a)y = A(e'. + sin 2x) by inverse operator method. (07 Marks)

Obtain the solution for the differential equation, y" - 2y' n y = + by the method of variation
x

of parameter.

OR

4 a. Find the solution for the differential equation q * q9:sin 2x .' dx' dx

b. Solve "'#r*.t *9y =3x' +sin(31ogx)
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Thedifferentialequationofasimplependulumit #+cofrx=f;osint'where 
rrro and f, are

constants. Solve it when X: 0, I = 0 initially' (07 Marks)

18MAT2L

the arbitrary function f ftom
(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

Module-3

5 a. Form the partial differential equation by elimrnating

lx+my *rM=f(x2+ Y'+")
Solve by direct integration method'

*+ 18xy2 + sin(2x - Y) = 0
dx-oy

Derive one dimensional heat equation in the form

OR
1

_( I )-"
8 a. Test for convergence for, )[l .fl

b.

^a2du r-zo u
a=- a*'c.

OR

a.Formthepartialdifferentialequationbyeliminatingthearbitraryfunctionandfrom
?i*;*y'ir',22-2xY)=g , ^ ^ ^\ 

o6Marks)

b. Find the solution of the partial differential equation (*' - y' - 
")p 

+ Zxyq = 2xz (07 Marks)

c. Obtain all possible solutions of one dimensional wave #=C'# 
by the method of

variable separable method' (07 Marks)

a. Test the convergence of the series, 
Module-4

1 x2 xo xu (06 Marks)

--L -+-* -*.....@Z"ll 
' l"lz 4$ 5^14

b. Obtain the series solution of Bessel's differential equation which leads to J.(x)' (07 Marks)

c.Expressthepolynomialf(x)=x4+3x3_x,+5x_2intermsoflegendrepolynomials.
(07 Marks)

Provethat jxJ"(crx).J,(9x)dx=0 foro +B ando, B aretherootsofthe equation J'(x)=Q '

o (07 Marks)

using the Rodrigue's forrula, find the Legendre polynomials ft(x), P,(x), Pr(x) and

Pr(x) . (07 Marks)

Module-S
9 a. Compute the real root of xlog,o *-tl=O by the method of false position. correct to 3

decimal places, which lies between2 and3' (06 Marks)

b.

c.
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lven
x -1 0 I 3

f(x) 2 I 0 -1

b. 
-" 

Using the Newton,s divided difference method frnd trre #ohting polynomial of the

siven data: ,*t&"ffi$p
ft l*- (07 Marks)

By using simpson's | *rc, evaluate 
i-s3*" 

sidering seven or{rates' (07 Marks)#'d

18MAT21

(07 Marks)

(07 Marks)

r0 a. y::I1y::lltIon method t"&M;;iroot or x sin x *S$ 4 0 near x = n 
(;:TrlH;

b. $l.;if#l3ffff table,.#d]tre number orstud@o obtained -*::!:,f':l
40 and 45.

Evaluate jmg * fuqfusing the Weddle's Rule taking Seven ordinates',.*i '{s
,^\"ry - fo\

/M n0/W,O
4&b*" '{"

6r's.At &iilr' A+, q.._' q?'+ -.1;-" A, 
-

e5'
Ao,+srP

d' sr 4.#,g' $' ^.f,xt' s
'-t" 0

,fi}

tu$'
o

*s
qil

f
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