
ffiffiffi SfinlvEF'*s,ruulu 
nr r*.*;1.*!rlr,

USN
. ,,ii, 'i'

18MAT21

(07 Marks)

(06 Marks)

when x = 0 and z= 0 if y is an odd multiple

(07 Marks)
(07 Marks)
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Second Semester B.E. Degree Examinqqg$ July/August 2021

Advanced Galculus and Num€rical Methods
," r" 

.o

Time: 3 hrs. j ir"' .,,..Max. Marks: 100

Note: Answer anffWVEfull questions. :*r*

I a. Find the divergence and curl of,,the @tor, f = (xyz)i + (3L'y)j + (xz2 - y'z)k at the point

b. Find the workdone in moving,lfiparticle in the force field F ="'3x'i + (2xz - y)i + zk along the

curve defined by x2 = 4y.3x3 * 8z from x = 0 to x: 2. (07 Marks)

he surface,iifea J[F.Nds where,S,.i4ii -zy'i+z'k and S is the surface

bounding the regffi# * I = 4, z= 0 and z= 3..,

2 a- Find Curl (Curl A) where A = x2yt -2r14!y!''2yzk at the point (1, 0, 2).

b. If il = x'i+,ylj+z'k and V =yzi+zxj+xyk, showthat txiis solenoidal. (07Marks)

c. Evaluate':fu(sin zdx - cosxdy * r*,,px) by using Stoke's'&orem, where C is the boundary
c u'u

of the rectangle 0 < x < n,.9 
=*I 

{1 and z: 3. ,.;- 
u 

"1; *iii, (07 Marks)

3 a. Solve: (D' - 1) y = 0 .'u']'l t q-Tl " "',;ffi (06 Marks)

b. Solve: # #". # ay = ,irt ( z" m *rverse differential operator method'
-'-.-'.-, - "l' ;t1:*' "'" (07 Marks)

c. Solve: x'1'{+ 3*'(yr+*+*y=x+logx (07Marks)dx' dx' dx

4 a. Solve: #.f,.r=11-e*)2
(06 Marks)

o. 
, ;S,gIn., 

(D - 2)'y = a 
$lit} 

*'1 uy Inv;1se differential operator method. (07 Marks)

e'1,A particle *ou.r. the x-axis u..o.fiffi ,o the law # . # . 25x =0 . If the particle

is started at x,= 0.#ith an initial velocity of |2ftlsec to the left, determine x(t). (07 Marks)

\i;::" ::::'

5 a. Form tne!':partial differentiai""''bquation by eliminating the arbltrary constants in
(* - u)' + (y - b)' = ,'cot2'g, where cr is the parameter. (06 Marks)

b Solve *= Sinx Sty fo, which ! = -ZSnyv' -- - AxAy W
of nl2.

c. Derive one d nal heat equation.
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6a.

b.

c.

..;1fua"

Form the partial differential equation by eliminating'n:M arbitrary

Z: Kx + at) + g(x - at).

Solve * = z giventhat when y= 0, z: e* ura != e-*.""" - Ay2 - o----- ------ ----- J 
fu

Solve +.,. + = 2(x+ y)u , by the method of*efuion of variables.
Ax Ay

18MAT21

functions from
(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
three decimal places using

(07 Marks)

(07 Marks)

7 a. Find the nature of the series iu"*n, d;3 '' i'iir*. 
(06 Marks)

n=lr;
' vTrx

c. If x3 + 2xz -x* I = aP6(x) + bPr(x) + cPz(x) + dPr(x) furd the values of a, b, c, d. (07 Marks)
a:

- d..= . ,,.qiu::::=:1::

8 a. Test for convergence Srsselies , **p;'
f223242r:-+ ^+-^+---;*..,...... ,; (06Marks)
22'2'2"

b. Express x3 + Z**+,.*7 + 5 interms of Legelitffe polynomials. (07 Marks)

c. Show that iy P21cos 0): I (l + 3cos 20) ii) P3(cos 0) = : (3 cos0 + 5cos 30)."^'" "'.:- ) -\' 4' -/ 8 '
- ' ,* , (07 Marks)

,!.:. 
-._

a. From tfib fottowing table of hEffiearly premium ff+Folicies matqing at different ages,

b.

c.

estimate the premium for polieies maturing

Find cube root of 37 correct io 3 decimal piaces, using Newton-Raphson method.
u.0

Use Simpson's ll3rd rule to frnd 
J 

e-*'dx by taking 6 sub-intervals.
:.+Y

0.6

0.r-,ni|;" :,

10 a.
+ ,,,=rd!

Using-S,p^,yt6n's backwar{ f*mp*9,tation formulaz,fifiry*the interpolating polynomial function
^;.,^- fltY;'I,iL f^ll^',,i-^ tahta;i:::::!:i .,,e .-,,,given by ihe following table:

. 1l_ ..,,&: -&t

U:,-|$i O a Real Root fu-f the equation x3 --.{# - J = 0 correct to
Regula Falsi method.

,r::t::::::::1!A

b;..,, Find a Real Root

c. Evaluate [-{
'.1+
ffi uy w"aat.'r,nffiiiirg seven ordinates.

s*;J:::::::

,,.,',t\ t'

...."

::,t:ls*'li

x 10 1k t2 13

flx) 22,,., -?4 28 34
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