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USN 21MAT21
Second Semester B.E./B/Pech.Deg .ee/Exa)nmatnon June/July 2025
s Advanced C | Numerlcal Methods
Time: 3 hrs. ’ ‘*QMax. Marks: 100

1 a. Evaluate:

2 6 4-x A) ‘

[ ] ] d LY (06 Marks)
0 0 o0 @7
| o L1
b. Change the order-ofiintegration and hence eyaluate I j (1+y)dydx (07 Marks)
c. Define Beta-\'andfGama function. Prove that BV, %)=mn (07 Marks)
2 a F1r1d<the “area between the parabola =4ax and X’ = 4ay, \USmg double integration.
. ‘/I\ v (06 Marks)
b. Derive the relation between\Beta and Gama functloh L p 4N N 4 (07 Marks)
R J \/"
A ;\ q\

Liadii i 5
1€ Find the volume of the tetrahedron in the ﬁrst'bctant bounded by /4x +2y +z=28, using
- double integration... - ) /g YL (07 Marks)

6 -,

A \ \ o
/2\\ ’ Nl‘/;lule- \
4

3 a8 A flid motion’ is given by \v\ (ysmz smx)14(xsmz+2yz)J+(xycosz+y )k
show that the motion is 1rrotat10r1al\ ,\\ ”\b (06 Marks)
<N 4 /s ] \M A \/\/\
b. Find d1v(V ) and curl(V ) of\ v :(xyz)1+(3x y)_|+(xz -y z)k at (2,-1,1) (07 Marks)
| i N, /\)
£ 74
C.x Flnd the directional deeratlve of the funcﬁon/sd) x> —y>+2z* at the point P(1, 2, 3) in the
N '_~'\d1rect10n of the Vector\4 i-2] j+ k e ‘ (07 Marks)
' \ _,OR
4 2 1fa force F 2x y1+3ny dlsplays a particle in the xy-plane from (0, 0) to (1, 4) along
the curve y = “4%” . Find the/work done. (06 Marks)
R \

b. Using Green’s theorem{é%{;ﬂ-ﬁ/ate I(xy - xz)dx +x%ydy where C is bounded by y = 0, x =1
" €
and y = x. ~ (07 Marks)

/\

c.! Evaluate IF d1 by Stoke’s theorem, where F =(x*>+y?)i-2xyj and C is the

boundary\of the rectangle x=+a,y=0 andy=b. (07 Marks)
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Module-3
Form partial differential equation by eliminating the arbltrary function from z = f(x* + y?).
© (06 Marks)
2 4
Solve a—f + % _ 6z=0, giventhatz=x and\a7 0, wheny=0. (07 Marks)
oy oy &5
With usual notations derive a one-dimensl/ibnal/ﬁeat equation. : 4 (07 Marks)
. ¥ i
Pl : |! I
L \ pr I
Solve: z=yq—xp 4 \ )7 4 (06 Marks)
Form the partial differential equatlon from
Z=f(y +2x)+ g(y Z\Sx)/ v (07 Marks)
; Q) ;
2 WY ; |
Solve : ~1'% y sub]ect to the conditions z(x 0) x> and z(1,y)=cosy. (07 Marks)
PR, 4
\ % \\» V\ / 7
A Modiile:A4

Find a real! toot of xtanx=-1 in (2 5,3) by Regula-Falsi method in four iterations.

V\\j\“ 9 £y . (06 Marks)

v

&

Apply Newton s general mterpolat;on formula to find Uy leen thatup=8,u; =11, uy = 68,

us = 123. £ (07 Marks)
3 /:\ b \/ 7 1 d u\j’ ’ \‘\ V4

Evaluate jx dx by Sﬁmgson s ( ) rule ((take>n = 6). & (07 Marks)
0 \ & 3 r\\ / \ \.)

Using Newton-Raphson method, ﬁr@\real’root of 4x e*=0 which is near to 2. (06 Marks)

N ‘ th ; -
Using! S)mpson S (E) e§ ey IU /ate IV] 8x3 \dx/ (n =06) (07 Marks)
R / 8 (N 4
& Ay v:f‘;-/'

c. Aln' the following table Vﬁlues of y are copsecutlve terms of a series of which 23.6 is the 6"
AL »term Find the first and\tenth terms of the series:

1x[ 3 | 4 N

—

76 | 7] 879
y | 4.8 | 84 {1455 | 23.6 | 362 |528 | 73.9

5 \\// \/\y“ (07 Marks)
¥ Module-5

,\/
Employ Taylor’s serie @\}h d, to find y(0.1) from gl =y+e* with y(0) =1 upto 3"
%

degree term. & (06 Marks)

)
LA v 4
v\\ ;

Apply the Runge-Kutta method of 4™ order find y at x = 0.1. Given that 4y =y+x’;

X
y(0)=1,.h <0.1) | (07 Marks)
) i
G Y Hil
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gl b . . s . (m;-\ﬂ ' 1+X2 i
¢.1 Find y(0.4) using Milne’s predictor-corrector method, given y'= 5 ; y(0)=1,
y(0.1) = 1.06, y(0.2) = 1.12, y(0.3)=1.21 e (07 Marks)
QR‘\T-L""E
10 a. Use Tayler’s series method to find y(0.1)."»~
Given g—y =y+sinx: y0)=1 u/p‘ﬁté(th\é term containing X, Vo) (06 Marks)
i C\\ i‘.v//' /6‘ *\\\A I
b. Using Modified Euler’s meth”&i\ll;ﬁﬁa ¥(0.1), takingh=0.03, g{\/en that
j_y:x2+y y0)=1 O L (07 Marks)
X A Lo VYV

,5'(0) =1, find y(O.;/);‘.t;ak(i;lg h = 0.2, using Runge Kutta 4™ order

/{ > v
4 ,\‘\/tf\\ 8¢
W

(07 Marks)
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