50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18MAT21
Second Semester B.E. Degree Examinéxti(in’, Jan./Feb. 2021
Advanced Calculus and Numerical Methods
- Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choesing ONE full question from each module.

Module-1
In which direction the dlrectlonal derivative of x’yz® is maxunum at (2, 1, -1) and find the
magnitude of this maximum.., b (06 Marks)
Find the angle between the ot

(07 Marks)

Show that F = (y +2z)i%.(z +x)j+(x + y)k is irrotational. Also find a scalar function ¢ such

that F=V¢. V (07 Marks)

OR

(1, 0) and then to (1, 1). ) v Y (06 Marks)
Verify Green’s theorem .n a plane for I(3x —8y )dx+(4y 6xy)dy where C is the

boundary of the region‘énclosed by y = Jx and y=x (07 Marks)
Verlfy stoke’s theorem for vector, ;

,Xx=a,y=0,y=b.

F (x> +y )1 2Xy]J taken round the rectangle bounded by x,t 0

(07 Marks)
Module 2
Solve :”«(4})4 8D’ - 7D2 + MD +6)y=0. (06 Marks)
Solve : % - Sh( . (07 Marks)
P 3 2o o A ¥ { L
.. Solve : %13+ d =~ +4- -6 (07 Marks)
d3 }
Solve : d— ¥y =tanx by the* method of variation of parameters. (06 Marks)
X
Solve : x*y"+xy'+ 9y;} 3x +sin(3logx). ; (07 Marks)

. : . . _d? :
The differential equation of a simple pendulum is dT)z( +w?x = Fsin xt, where w and F are

constants. If att=0, x = 0 and % = (), determine the motion when x = w. (07 Marks)
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Module-3
Find the P.D.E. of the family of all spheres whose centres he on the plane z =0 and have a
constant radius ‘r (06 Marks)
2
Solve : =sinxsiny for which %——25111 y ;when x=0and z= 0 if y is an odd
multiple of g (07 Marks)

Y 20 .
Find all possible solutions of one dﬁ%nensmnal heat equat1ons %ti= Cz—g% using the
X

Pl

method of separation of variables: %“*‘ — (07 Marks)
OR
62 0z _ oz _
Solve : +3%Z_ 4z = O subject to the condltlons that z=1and — =y when x=0.
Er , ox
V ) (06 Marks)
Solve : (y—z)p+(z= X”)’q =(x—-vY). ' (07 Marks)

o*u

. s ¥ . . s 82u
Derive one dimensional wave equation in-the standard form as, —- = C? PR (07 Marks)
. X

¢ MOdule-4
Dlscuss the nature of the series,

R ,‘ (06 Marks)
3 35 357 o

(07 Marks)

Prove that J , (x) = |
If x* +2x? ——; +1=aPy(x) +bP,(x) + cP, (x). f%iP}(x) , find the-values of a, b, c, d.
— G @ L 7 (07 Marks)
“Sor
Dlscusg the nature of the series, Z—(——LBT—XH (06 Marks)
‘m;y“"’ n=1

S o= ﬁ ' R (07 Marks)

c.” Using Redngue S formula obtain expressions for Po(x), P1(x), Pa(x), P3(x), Pa(X). (07 Marks)

Find the Area correspondmg to diameter 105 using an appropriate mterpolatlon formula.

\\\\\\ (06 Marks)
Find the cubic pglynomlal which passes through the points (2, 4), (4, 56), (9, 711), (10, 980)
by using Newton’s divided-difference formula. (07 Marks)
Find the real root of the equation, xsin x +cosx=0 near x =m using Newton’s Raphson
method. .Carry out three iterations. (07 Marks)
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OR

Age (in months) 012 |5 |8
Weight (in pounds) | 6 | 10 | 12 | 16 .
Estimate the weight of the baby at the age of SEV #months usmg Lagrange’s interpolation

formula. (06 Marks)

Find the real root of xlog,,x-12=0 b}j%coa'ret’t to four decimal plaees using Regula-Falsi

method. M%“ ~ (07 Marks)
th “@%‘% 03 1

Use Simpson’s = rule to obtam tge approx1mate value of _[ @- 8x )2dx by considering

(07 Marks)
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