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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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5 a
Note: Answer any FIVE full questions, choosing ONE full question from each module.

1 a. Find the n™ derivative of  ° &

e — (06 Marks)
(x-D(2x+3)
b. Find the angle ofi intersection of'the curves r= and r= b . (07 Marks)
1 +cos 0 1—cos©
¢. Find the radius of curvature of the curve x* + y =2 at the point (1, 1). (07 Marks)
OR
2 a Ify= e“‘“ b prove that (1-x )yn 5 (2n +1)xy,,, —(n’ (06 Marks)
Find thé’ pedal equation of =at sec 26. ‘ (07 Marks)
c. Find the radius of curvature of the curve "= a" sin no. N (07 Marks)
Module-2
3 a. Obtain the Taylor’s expanswn of tanx about X é = (06 Marks)
Lt A 4 x X A
b. Evaluate i 2_+_3__+i_ (07 Marks)
x — 0.\ 3
c. If u=f ZS-,X, 2| show that x—(?—u~+yéu—+z@ (07 Marks)
'y zZ X 20x T 0Oy 62
- 2.2\ ' i
4 a’ Ifu=sin™ i * then show that x ou + ygE =3tanu. (06 Marks)
X+ ¥ % ox oy
b. Obtain the Maclaurin’s expansmn of Iog(sec x) upto fourth degree terms. (07 Marks)
c. , y+tz=v, z= uvw ' find the Jacobian J ( 2 fp 2 j (07 Marks)
u, v, w
(o, " Module-3 '
5 a If ¢=x>+y*+7°, F x2i+y?j+z*k then find grad¢, divF and curl F. (06 Marks)

b. A particle moves on the curve x =2t ,y=t"—4t, z=3t—5 where t is the time. Find the

components of Ve1001ty and acceleration at t=1 in the direction of the vector i — 3j + 2k.
(07 Marks)

c. Prove that curl((bA) deurlA + (grad¢ x A) - (07 Marks)
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OR
6 a. Find the angle between the surfaces X+ v+ 2=9 and x +yt-z=3 at(2,-1,2)
(06 Marks)
b. Show that the vector field F=(x’ —yz)1+(y —ZX _]+(z —xy)k is irrotational and find
¢ such that F=V9. (07 Marks)
c. Prove that div(¢pA)= ¢ div A + (grad¢ - A) (07 Marks)
Module—4
7 a. Obtain the reduction formula for .« A
©ow2 -’
j'cos“ x dx (06 Marks)
0
dy ; ‘
b. Solve a——xy -Xxy (07 Marks)
X ,

: cools down to 60°C in 20 minutes, the temperature of the air
Lbe the temperature of the bbdy after 40 minutes from the original?

W
gt

c. A body originally at ;h
being 40°C. What ¥

(07 Marks)
8 'S
a. Evaluate (06 Marks)
y w j o \2ax —x’ ~
b. Solve (x + yz +x)dx + xy dy = 0 (07 Marks)
. Obtain the orthogonal trajectorles of the family of cmrves " =asinnd. (07 Marks)
‘ Wm 4 I
9 a. Find the rank of the ma{flx é
2 1
4 2
A= (06 Marks)
8 4
b. Diagémﬁg'Zé the matrix 4 (07 Marks)
c.
w‘fm’

A= (07 Marks)
10 a. Using Gauss-Siedel method,'se
20x +y—2z=17%#"
3x+20y—z=-18 °
2x -3y +20z dv...,25
using (0, 0, 0) as the initial approximation to the solution. (06 Marks)
b. Show that the linear transformation yi=2x1+ X+ X3, Y2=X1+tX+2x3, y3=Xi— 2X3
is regular and.find the inverse transformatxon (07 Marks)
c. Reduce the quadratic form 8x>+ 7y* + 3z% — 12xy + 4xz - 8yz into the canonical form.
(07 Marks)
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