
USN
i:

lt,,l
sccond sem.ra". B.E. I)egree Examination, July/August z02z

Advanced Galculus and Numerica! Methods

Max. Marks: i[tt-,

lYote: Answer any FIVE full questions, choosing ONE fult question from esch nroclnle.

Module-I
a- Find the directional derivative o1- $= x.yz+4xz-2 at the poinl (1, -2. _l) in thc clircction of
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f {:r'-8y2)clx+(4y*6xy)dy where Ct is the boundarl,of the region enclosccl by y-Ji
and y = yr.

Using Gauss divergence theorem evaluate

0< x <a, 0< y Sb, 0<2.<c given that ' - yr)i+ (yt - tx) .1+ Q' - xy')k. (07 Marks)

b

c.

the vector 2i - j-2lr<
").))

Irind divF and curlF where F = Grad(x, * y, +2, _3xyz)

I1'F=3xri+ (2xz*y)j+zk llndther.vorkdoneinmovingaparticlealonglhccurvc,
x'=4y,3x3 =82 fiontx:0to x=2.

OR

Find the varues of a, b, c such tirat r=(r*y+bz')r+(3x2 *cz)j+(3x22

conservative lbrce field. Hence I'ind the scalar potential $ such that il = vO.
Using Green's theorem evaluate,

(07 Marks)

over the rectangular parallelopipecl

(06 Marks)

(07 Marks)

(07 Marks)

Module-2
Solve (D - 2)'y = 8(gt- + sin 2x)
Solve (D'+a')y =secax by the rnethod of variatio, of paranreters

, dtv dv
5olve x_ _ x_l*y=logxdx- dx

OR
Solve (+o' - 8Dr - 7D2 +1 tD + 6)y : O

Solve (Dt+4)y=x2+e *.

rl

Solvc (xr l):11 -1x*l)9*r=2sin(log{x +-t))
dxt 'dx r -""
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5a.

b. Solve I?=sinxsiny for
6x0y

Az
which ".- :-2siny when x =

0y

Module-3
Iiorm the partial differential equation by eliminating

0(r+y+z,x'+y'-r')=0.

t

18MAT2T

the arbitrary function from
(06 illarks)

0 and z: 0 when y is an odd

(07 Marls)

(07 Marks)

arbitrary function from the

(06 Marks)

multiple of I

c. Derive one dimensional heat equation,
;).OU
^,Ox'

6a.

b.

OR
F-orm the partial diftbrential equation by eliminating the

r\

equation, z= y' +2|| !* toey l\x )
;)A'z ^-Solve 3*z = 0. given that x :0, z= eY , Y =lAx' 6x

Find all the possible solutions of one dimensional wave:equation

method of separation of variables.

^) ^)O-u --, O'LL

oI- dv,'

(07 Marks)

using the

(07 Marks)

Module..4
7 a. Test for convergence ofthe series,

i 369 3n 5''

k 41 to---\3,r_ D (3n-f A-

b

c

r;
With usual notation prove that J, (-, : 

{* 
sin x .

2

1'Express 2x' - x' - 3x + 2 in,terms of Legendre's polynomial.

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

=0ifcr*0.

(07 Marks)

(07 Marks)

8 a. Discuss the convergence of the series, 
OR

/:) (q\' , (s)' 1 rl-lx+l-lx'+l-lx'+..
I

\4) \s' (6i

b. If CI, and B are two roots of J, (x) = 0 then prove that f xJ" (ox)J, (Bx)dx
0

c. Express xo + 3x3 * x' + 5x -2. in terms of Legendre's polynomial.

2of3



-------.--

9a.

.liltiub.i rrjt:ri.,
a ! rllr .. r

Module-5
LJsing Newton's lorward difference formula find f,(3) given that.

**>k**

tJsmg Newton.s rorwaro olrrerence

l* -[olzl+ lo l8 l-ro I

I rr.r Io l+I s6lro4l 4% Igqql

LJsing Regula-Falsi method find the root of the equation, xe* =cosx that lies

and 0.6. Carryout 4 iterations.

Use Wcddle's rulc to cvaluate JJ*t0d0 on divicling thc interval
0

parts.

OR
UseNewton Raphson method to lind a real root of the equation xsin x+cosx:0 neat

x = Tr. Carryout iterations upto 4 decimal places of accuracy. (06 Marks)

I1' y(0) =-12, y(1)=0, y(3) =6, y(4):12 flnd Lagrange's interpolating polynomial ancl

estimate y at x: 2.

"' ,'rl. evaluate i-q bv takine h: ]t Ising Simpson's - Jn I + x2 
(,J rur\rr,E ,, 

6

18MAT2I

(06 Marks)

between 0.4
(07 Marks)

into 6 equal

(07 Marks)

(07 Marks)

(07 Marks)

t n-lI0. -|| 2)

10 a.

h

c.
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