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b. Evaluate J J xy dx dy bychangingtheorderofintegration.
o tY

l* l;c. Prove that B(m, n): $.
lm+n

2a.

b.

c.

a- x x+y

Evaluate J J J e'* ''''t dz dy dx.
000 :.,,,,,

*(*,*yr)dlxdy.

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

By changing to the polar co-ordinates, evaluate

t-:;
Prove *at l/z = .ln .

Module-2
-'l-Find a and b such that the surfaces ax'y * z= 12 and 5x2 -byz = 9x intersect orthogonaiiy

(06 Marks)at (1, -1,2).

If F:(x+y+ l) z+ j-(x+y)k,thenshowthat F. Curl F =0. (o7Marks)

. = (* ) (v \
Showthat F:l-;- li *l ;= I j Irbothsolenoidal andirrotational. $TMarks)(*'+ y'l [*'+ y' ) -

@€

:l l,;T !U
JJ
00

3a.

,,, ,,, 0R
4 a. If F =*'i+xyj,evaluatel F.dr from(0,OXo(l,l)along

i) the line y = x ii) the parabolu y = Ji .

b. Evaluate using Green's theoiern f e-- sin y dx + e-* cos y dy, where C is the rectangle with

vertices. (0, 0) , (n , 0) , ln, xl2) , (0, nl}).
c. Apply Gauss divergence theorem to evaluate IIIOtrFdv where

'V

F = (*' -yz)i+(y'- zx)j+(zz -xy)k takpn overthe reactangular parallelepiped 0 ( x ( a ,

ffiffi
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Second Semester B.E. Degree Examination, Jan./F eb . 2023
Advanced Galculus and Numerical Methods

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, ch,aosing ONE full question;from each module.

Module-1

I a. Evaluate ffOyA*where R is theie$itin bounded by the parabola f :4xand line .: +
',i 4

(06 Marks)

(07 Marks)

(07 Marks)

OR

0<y<b;,0<21c.
I of3

(07 Marks)
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(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

5a.

b.

c.

6a.

Module-3
Form the partial differential equation by eliminating the"ar,bihiiry function from

Z: yf(x\ + xg(Y).

Solve #. z= 0 ,given that when x : 0, z: d,,o.\d'ff=|.

Oz ^,Oz
Solve (mz - ny) - + (nx - h) ^ -- ty - trtx '' -'dx dY

OR
Form the partial differential equation by eliminating arbitrary constants from

x' v' z':"+**.=1.
a' b' c'

Solve ?'? =e-2' cos3x,*uUj.oi to the condition i) zGu o) = o ii; $10, t; = 0 . (07 Marks)--"'a*at a- '

With usual notations tteffue One-dimensional heatr'eryation. (07 Marks)

Find a real rootl'ri the equation

b.

c.

7a.

b.

8a.

b.

= 0 in (2, 3) by the Regula-Falsi method,
(06 Marks)correct to 2 decimal Places.

l/-[r 6 I l.8

(07 Marks)

c. By dividing the interval (01 m) into 6 equal parts, find the approximato-value of Je""* dx
0

using Simpson's 1/3'd ru'ld. (07 Marks)

[-v'i o.q I a,Pl-] 9]!l !2eil-?,92
Find (1.1) by using NE*ion's forward interpolation formula'

correct to 4 decimal places. (x is in*bdians).

Using .f.-4,g6ange's interpo lat ion rnptho9, fild 
the

of (x) at x = 5 given the values

Nlodule-5
*:'":::::,'. ',,..'ji' - 

"ii"':::: 

-

9 a. Use Taylor&ibs method to find y10.1) considering upto fourth degree term, given that

I = * - y,, y(o) = l. (06 Marks)

b. UsingRunge-Kuttamethodoffourthorder, findy(0.1) -a---'--- dx y+x
taking h = 0.1. (07 Marks)

c. Given that 
qI: 

x - y' and y(0) = 0, y(0.2) = 0.02,y(0.4) = 0.0795,y(0.6) :0.7762,
dx

,l 1

c. Using Simpson's 3/8tr'rule, evaluate 
{J,-8xr 

dx by taking 7 ordinates.
0

compute y at x = 0.8 by applying Milne's method.
2 of3

(07 Marks)
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oR fu};"s,
10 a. Using modified Euler's method fina XO.fl .ooofuffi'decimal pltrces takfng h ='0.1,

given that + =:x +ly with y(0) = 1. * 
=;- 

(06 Marks)
dx 2- 1a--- :

**^.

b. tlse fourth order Runge-Kutta nrethod t" Uf",f- - r:l = 1, y(0;4),*&*t x = 0.5 correct to
''Ri 

'li;'

four decimal places. t*: ' i ' (07 Marks)

c. If g 
=2e* -y, y(0) = 2, y(0 .010, y(0.2) : 2.g110''..,it0.:l = 2.090, find y(0.a)

dx
correct to bur Oeoimat,ftcpffi'Milne's predictor ; qrector method. (07 Marks)
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