18MAT21

Time: 3 hrs. h ~+ Max. Marks: 100
g Note: Answer any FIVE full questions, chq@ing ONE full questionyrbm each module.
£ " Module-1
8 1 a. Find grade ‘¢’ when ¢ is g1ve by ¢ 3x° y- y°Z” at the point (l -2, -1). (06 Marks)
% b. A vector field is given by A (x + xy2) i+ +xY)j. Show that the field is irrotational.
§ (07 Marks)
4 g c. Find the angle between the surfaces X+y+t= 9 andz=x>+ v =3 at(2,-1,2).
g = (07 Marks)
e
=)
= 0 OR-~
o0
:g T 2 a  Verify Green S theorem in the plane for j§(xy+ y*)dx +x*dy, where C is the closed curve
< <
E «
= ED bounded byy x and y = x*. . (06 Marks)
ﬁ ‘Qé b. Evaluate by Stokes theorem §yz + zxd, +xyd, , whereC is the curve X+y=1,z=y.
o 3 il
é é 3 (07 Marks)
Z2 2 c. Using the divergence theorem, evaluate ﬁ F.n ds ‘where F=x’ 1 & 2j+2z’k and S is the
E E surface of the sphere x* s y H =4 , o (07 Marks)
2t |
=8 Module-2
=5 3 ‘
1; s a. (06 Marks)
g =
2 % b. Solve y” - 4y’ # 13y COS 2X. ) (07 Marks)
o o
g & c. Solve dy / +y=tanx by the method of Varlatmn Or parameters. (07 Marks)
S = 2
5 £ 4 a ”*“*Solve xy" - xy xy +avEx by Cauchy:method. (06 Marks)
=% b. “Solve (2x + 1) y" - 2(2x + 1)y’ - 12y = 6x by Lagendre’s method. (07 Marks)
on
E = c. A particle moves along the x — axis according to the law dz% +6 d}%t +25x = 0. If the
2o
§ 5 particle is. started at x = 0 with an m1t1a1 velocity of 12 fi/sec to the left, determine nets.
& 5 P (07 Marks)
—
s Module-3
2 5 a Form pamal differential equation by eliminating the arbitrary constants ‘a’ & ‘b’.
g z=ax’ + by’ (06 Marks)
g b. Form partial d1ffegent1al equation by eliminating the arbltrary function ‘f*. z=x".f( / )
- : (07 Marks)
c. Solve (07 Marks)
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_Evaluate
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0’z _ . _ _ 2y az:« B
Solve 5x—+ 4z = 0. Given that whenx=0,z=¢ and AX =2. (06 Marks)
Solve p cotx + q coty = cotz. (07 Marks)
Find solution of one — dimensional heat equatlon
o _ 2 o 32' (07 Marks)
ot ox

i

(06 Marks)
s " (07 Marks)
Test the positive serxes +i‘i - 2 I, +n. (07 Marks)
" Sl OR :
Solve Bessel’s dlfferentlal equatlon leadmg to Ju(x). (06 Marks)
Express the polynomlal f(x) = 4x° - 257 + 3x + 8 in terms of Legendre polynomials.
(07 Marks)

Using Rodﬁgues s formula, obtam expressmns for Po(x), P1(x), P2(x), P3(x). (07 Marks)

Module—S

o (1 (48] 900 1210 2028

(07 Marks)
Find a real root of the equatlon f(x) - 5 0 by Regula Falsi method correct to three
decimal places """""" (07 Marks)

6 zlfiqf‘ ;

(06 Marks)
0

i

2 Sy
(%) rule. ¥ & (07 Marks)
Use Newton — Raphson method to find a real root of the equation x e* — 2 = 0 correct to
three decimal places. & d (07 Marks)

% % % k%
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