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Instructions for Candidates

1. Write your Roll No. on the top i:ﬁmediately on reéeip_t,o_f this question paper. -

- 2. Attempt t“’“-ql.léslti'Oﬁ's'from. each section. "

3. All sections carry equal marks.

4. -Use of s@iehti_ﬁc~ eé'lc'ulatgr is-allowed.~ -

()

(b)

.. SECTIONE*_

If y= e™i" % show that :
(l - xz)Yn+2 *'(2“ +1)xyrt+l _(n2 + mz)Yn =0.
Also, find y (0). (6%2)

Use e-definition, prove that lim L ={. (6)

nm 30 — 2

State three dimensional Laplacian equation and show that the function :

f(x,y,z) = 2x* +2y* -423
satisfies it. (6)

Evaluate the following integral.

) I x* sin Sxdx

PTO.
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(6%)
Compute the mixed second order partial derivatives of f, where
N f(x,y) X y+3xy +y )
.'“venfy that those are same. o (6)
If V—r , where =% +y +z showthat
2 2 2, S e T .
9 Y ov &2 \2[ = m(m+1)r'“"2 ' ' (6%)
T

Verify Green’s theorem in the plane for

j (x ~2xy)dx+(x y+3)dy, N

"where Cis. the boundary of the reglon deﬁned by y = 8x: and "

3. (a)
4. @
5. ()

(b
6. (a)

_x—2 L _ S . AP (1)
- Draw the graph of the functiony = 9~ 'x? with’ domam —3 <x<3. Also '
show that it is not a monotone function. =~ - 6)

SECTIONII
Investigate the convergence of I ’ ( 1 ——l-)dx (6)
toAVx+I1 X '

Show that the differential equation
e’dx —(siny —xe’)dy =0

is exact and solve it. (6%%)

Solve :

——T—2y=1{)cost (6'2)
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(b)
7. (2
3. @
(b)

()

10. (a)

(®

Find a reduction formula for j sin” xdx, where n € N. o (6)

Find the area enclosed by the curve

X =acos’t, bsmt 0<t<2n . (6'%2)

"Usmg double mtegral flnd thc volume in the ﬁrst octant bounded by fhe co-
) ordmate planes and the piane x + y +z= 1 o e

LI T

'Fmd the entnre length of the cardloxde r=a (1 + cos 0). '. . (6'%)

Evalﬁate Io 'L (x2 +y)dydx and L IO (;(2 +y)dxdy and show that they
are equal. . ' : (6)

SECTION IIl

Flnd k. such that the system

kx+3y 2z—_i'
(k- y +72=0""
| &+2n—a

has a non-trivial solutton. (6%2)

Compute the directional derivative of the function f(x, y, z) = Xlyz + 2%y at

the point (1, 2, 3) in the direction of the vector a=i -_]+ 2K. (6)

Find the eigenvalues and eigenvectors for

1 2 -1
A={1 0 1 &%)
4 -4 5

With the help of elementary transformations, find the rank of the matrix

0 2 4 6
3 -1 4 -

- ©)
6 -1 10 -1

PTO.
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. (a) Perform three 1teratlons of Newton Rapnson method to find a root of

f(x) x*~18x? + 45 W1thx

(6)
(b) Show that
r r
-(i_i')"-v’~{1):..=-0.'- L L)

12 (a) leen % = 1 2xy, y(O) =0, Find ¥(0:6) ﬁsi_ng Eulgrfs_ method with step

- size h O 2 (6%)

(b) Whrch of the followmg transformatlons T: R2 — R are linear 2 Justlfy
@ T(x, y) =2x —'y '

@) TOy) = x 41 ®

(200)****



