21IMAT21

ond Semester B.E. Degree Examma%ﬁon, Jan./Feb. 2023
vanced Calculus and lﬁgqr_perlcal Methods

| C’Fiwﬁ?a st/ yi " _m% _Max. Marks: 100

%\‘M “‘mﬂnﬂ%ﬂ o d
B at§/Answer any FIVE full questions, ch osing ONE full question@‘o%each module.
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2 b. Evaluate - (07 Marks)
g AL -
I ~|m ‘n =
c. Prove that ﬁ(m%nF : P g (07 Marks)
£ & m+n %@m i
X X+Y
2 a j j (x+y42) 7 dy | S N (06 Marks)
0 0 .....
b. By changing to the polafco*@’ordmates eva}uate fT’e ey’ Jdxdy . (07 Marks)
(07 Marks)

c. Prove that ’% zﬂﬁ:

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

%Module-z P
3 a Finda aﬁgi b such that the Surfac% ax’y+z= 12faiﬁ 5x° — byz = 9x intersect orthogonally
at (1, 1-1'“’%‘” (06 Marks)
b. If Fﬁz"‘"& bt g I o Jm_:: X (07 Marks)
cﬁ‘%ow that F = (—-imii_ (07 Marks)
& %GR
ad %™ OR
4 a2 IfF=% &%&y i, evaluate [ F ’dwfrom (0, 0)to (1, 1) along
i) the line y- y=Xx i) _tl ;he parabola y= Jx (06 Marks)

b. Evaluate using Green’ s, Eh%lfém I e sin y dx + ™ cos y dy, where C is the rectangle with

vertices. (0,0),(m, Q) (n n/2) (0, m/2). (07 Marks)
c. Apply Gauss dl@;%ence theorem to evaluate _m divFdv where

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

f@i %

— yzL -f-’m(lj’( —zx)j+(z® = xy)k taken over the reactangular parallelepiped 0 £x<a,
(07 Marks)
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Module-3
5 a. Form the partial differential equation by eliminating the ar%ary function from
Z = yf(x) + xg(y). N %ﬁ 4 (06 Marks)
oz —
b. Solve —+z=0, given that whenx=0,z=¢’_ —=1. (07 Marks)
c. Solve (mz—ny) éf + (nx —Ez)gz =fly- 111x ) (07 Marks)
6 a. Form the partial differential equatloﬁ%by eliminating arbitrary constants from
2 yz o 2’y e =
_+‘+_—1 s S 4 £ o (06 Marks)
a’? b o A 8

2

b. Solve ;(;t cos3x~¢ﬁub_]ect to the condition 1).2 z(x 0) 0 1) %(0,0:0. (07 Marks)

. ‘w:-

¢. With usual notations égmre 'One-dimensional heaggggalatlon (07 Marks)
Oy Module-4
7 a. Find a real roo@(jﬁ‘ the equation tanx +~taTﬂax = 0 in (2, 3) by the Regula-Falsi method,
correct to 2° decnnal places. %/ (06 Marks)
b. A functzﬁn = f(x) is given by &
A% x:] 1| &) 14 | 16 | L8 | 2.0
Aa y: 0.0 [ 0.128 ] 0.544 [ 1.296 [2.432 | 4.00
Find f(l 1) by using Newton’ s foTWard interpolati nxﬁiﬁnula A (07 Marks)

c. Bydividing the mterval (@ ‘rt) into 6 equal part find the approxnnate value of j % dx

T - JIBRARY
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using Simpson’s 1/3rd rﬁT

8 a By Newton—R@son method find mmot that lies near x.= - 4.5 of the equation tanx —x = 0
correct to 4 decimal places. (X is m“%élans) o (06 Marks)
b. Usmg Lﬁgange s 1nterp01at10h 1 method, find the valu@of f{x) at x = 5 given the values
2% [1[3] 456
d N 3[9]30]132

(07 Marks)

(07 Marks)

9 a Use Taylo%s”&zes method to ﬁnd"‘y(O 1) considering upto fourth degree term, given that
< S yiLy0)=1. £ (06 Marks)
e S : =1. £ arks
dx

b. Using Runge-Kutta metﬁéd of fourth order, find y(0.1) for the equation % - ,y(0)=1
y+x

taking h=0.1.. S :“:_” (07 Marks)
c. Given that ii”"" X —y? and y(0) = 0, y(0.2) = 0.02, y(0.4) = 0.0795, y(0.6) = 0.1762,
compq@t x = 0.8 by applying Milne’s method. (07 Marks)
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OR N
Using modified Euler’s method find y(0.1) correc%ibur decimal places taking h = 0.1,
given that y_ =3x+— I y with y(0) = 1. ‘Pm“ "_E (06 Marks)
dx 2 & ¥
Use fourth order Runge-Kutta method to selve=(x +y)—=1, y(0.4) =l.at x = 0.5 correct to
four decimal places. Wy </ (07 Marks)
i3 :—y=2e" -y, y(0) =2, y(O_Q "“*:2 010, y(0.2) = 2. 0492, y(0 3) = 2.090, find y(0.4)
X
using Milne’s predictor -aco;rector method. (07 Marks)
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