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Second Semester B.E. Degree Examination, June/July 2023
Advanced Galculus and Ngfi'brical Methods
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(06 Marks)

b.

(07 Marks)

ffiq.-- {*:+';'t"
Note: Answer any FIVE full questions,,gltodfftng ONE fuU questionfr,ofr each module.
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I a. Find the directional derivativeffi l$ = *'y, + 4xz2 at t{l*^},i, t) in the direction of
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c. Show that F = 
*-r1 * Yj is both solenoidal andjndtational. (07 Marks)
x'+y'

oR.l?
2 a. Find the workdone in moving a particle in the force field F:3x2i+ lZxz - ylj+ z[

along the straight line from (0, 0, 0) to (2, l, 3). (06 Marks)

b. Using G$ben's theorem, evaluate {(*' * xy)dx + (x' + y}ffi where C is the square formed
J

by the lines x : tl , y : tl;, "" (07 Marks)
c. Using Gauss divergence theorem, evaluate

f 
F.na' , where iff- yz)i+ fl--ilEi2 -xy)i ,,,*., 

o'

* *. * =+ jq,
overtheregionO,@r<a, 0<y<b,.- 0.Sz(c ry- (07Marks)
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3 a. Solve g{'o{*9v 

= 6e3* ***,4=*- ,,:,,''. (06Marks)(06 Marks)

j:, tta: j ._.'i:in i,4ti', 
d2Vb. Solve ihb variation of pararneiirs methodr i{-+ y = secx (07 Marks)

,, ,,,. ,,:,, ',i.;,, CX-

c. :,A.,,body weighing 4 9kg is hung from a spring, A pull of 10kg will stretch the spring to 5 cm.
,,'.,,The body is pulled down to 6cm below the'static equilibriumposition and then released.' " Find the displaceitieitt'bf tne body fro5n itt equilibrium position at time t seconds. (07 Marks)

9+ - o9I + 9v = 6e3* 1i"-r*dx' dx
"
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a. Solve #-r* +2y=sin2x (o6Marks)

b. Solve (D2 + 3D + 2)y: lt'{t&t, + r' (07Marks)
c. Solve x2y" - 3xy'+ ay.;g + x)2 (07Marks)

,,r,,.. *' Modute-3
a. Form a partial diff€ ntial equation from the relation xyz= (x + y + z) (06 Marks)
b. Solve the Lagrange's^partial differential equation

x(y' - z")p + y(z' - x')q - z(x' - y') : 0. (07 Marks)
c. With suiabJe assumptions derive one dimensional wave equation. (07 Marks)
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(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

6a. Using the method ofdirect integration solve 
"r3-OZ a .++18xy'+sin(2x-y)=0 g1q'.1,

Ax'Ay , 
", 
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Solve *.1!-+r=0, giventhatwhen x *0,2= 1 and ia= y

ax'-ax -'e \:' ax
Find all possible solutions of the one dinib,riBi$hal heat equation

b.

c.

au ^, D2u .n"%",,,.,

A - Ax2 T.- .',:;1,.*,ri

d'e,,,ffi9d"1.4 d;

7 a. Test for convergence the seri€Sp 
:,:,

)1?ll:l-;!".L,JaTal*---:*--:-t--=*....t,.too :;:

b. If cr and B are the roots;pflBessel equation J(x):OiF.rbve that
I fu"'- . d

- I.J,(ax) J6f@)hi=O , for o"+P. "*e.0 , sr" "''i-c. Express (.1ffi -*' + 5x-2 in terms SfLegendre polynomial.
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.*-1oR8 a. Test*4ffigriVergence the series ffiE ;, .

I Z, 
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Z1-' [g, 31' [+o*-..T.l'l,- I +l-:--l *l-+--l +.........o,'.
L r' r l lz' 2l _"*tJ' 3l . w

lt")- "*b. Show that J, (x) = ,/-:b{h i ,fi.@. *.,
, Y 7rx q*., "

.l
c. Show that Pa(cos g;,=-[35cos40+20cos20+9]

; ; ,'fu"""r
M6dule-5d!, M'UUIE-J **-,=e a. using Nefion's try"lo Tl"? t%p ulo Jo*l"lh] ,Pforward itrt"m o n"a v *h"+x=I;' from the follo

x 40i."'- :*.50 60 .\s{G 80 90

Y 1ffi w 204 226 s 250 276 304
{ :i:::::: :::::::=+:i

find the,ro,btof the uation xsinx * co

wing data:

sx: 0

(06 Marks)
nearx:fi
(07 Marks)

(07 Marks)

Newton -
to four

th%*qt.

10 a. Obtain Newton I and hence find (2) from's divided mte

x J 7 9 10

f(x) 16&tri': t20 72 63

b.
_#

Find a real root of x logro x :
(06 Marks)

I root 9_fig 1bg16 x: 1.2 by Regula - Falsi method in three iterations, given that
r the irit6ffil?,3)., (07 Marks)
I --lq++j=

root lies in the i

c. Using si-proffil

#h Tt'
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a^,ffiNi
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by taking seven ordinates.

Evaluate [.5i. taking six equal sub-intErvals by using Weddle's rule.
dl+x'

{.**!F*
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le, evaluate [ -8x3 dx

c. (07 Marks)


