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Answer 5 out of 8 questions.
Missing data, if any, may be suitably assumed

1)

Find the maximum and minimum values of the function (7)
fOy) = x3+y3 +3xy

Change the order of integration and hence evaluate, (7)
1l 2-x
f f Xy dydx
0 Yl

Define a basis for E". Test whether the set B={(1,1,0), (6)

(3,0,1), (5,2,2)} forms a basis for R3. If so, represent (1, 2,
3) in terms of basis vectors.

Define an orthonormal basis of vectors and construct an (7
orthonormal basis from the set of basis vectors {(0,1,0),
(2,3,0), (0,2,4)} by using Gram Schmidt process.

o . . . A . (7)
Evaluate ff F.n dS, where F= (x+y?)i —2xj +2yzk and S
5

is the surface of the
plane 2x + y + 2z = 6.

Find the area of the region bounded by the curves y=2 - x? (6)
and vy = x

Find the angle between the surfaces x%+y*+z?=9 and (7)
z=x*+y* -3 at the point (2, -1, 2).

(7)

The temperature T at any point (x,y,z) in space is 400xy22.
Find the highest temperature on the surface of the unit

sphere x2+y2+z2=1, using Lagrange's method of
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o)

Q)

®)

Q)

undetermined multipliers.

Show that the following system of equations are (6)
consistent and solve them. x +y + z =6,
X+ 2y +3z=14,x + 4y + 7z = 30.

Verify Stoke's theorem for 2=127 + xyj — xzk , where Sis

the upper half of the spher x?+y* +z°=qa?,z20.

Find the volume bounded by the cylinder x 2+y2=4 and the "’
planes y+z=4 and z=0
If u=f(2x-3y, 3y-4z, 4z-2x) , then prove that (6)
6ux+4uy+3u;=0

7 (7)

o “n—272
Prove that VI"I" =nl"I" - Hance evaluate

Verify Green's theorem in the plane for (7)
¢(y —sinx)dx +cosx dy. The closed curve of the region is the
triangle bounded by the vertices (0,0), (0,5) and (3,1)

2 2- (6)
x“ 4+ yv*)dx dy,
Evaluate Ik € y*)ax ay

by y=x and y2=4x.

, where R is the region bounded

If r’=x?+y2+2z% and V=r™ then, prove that v
Vyx+Vyy+Vzz=m(m+1)rm-2
(7)

-2 -1 -3 -1
1 2 3 -1
1 0 i1
Find the rank of a matrix  ° oo b 7Y by reducing
into Echelon form.
Prove that ¥ X (04) = (V0) X4 + 0(Vx 4). (6)

If u=1log(x®+y®+2z®-3xyz), then prove that t7)

a a8, a\: -9
(E—F ﬂ_y+ az) * 7 [r+y+z)®
Find the volume of the region enclosed by the cone (7)

z=+x?+y? and the paraboloid z=x?+y?

Evaluate fﬂmxe_“'gdx % fumxze_rldx. ©)

(7)
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®)

1 2 1
3 2 3
1 1 2

Find the inverse of a matrix by using
elementary transformations.
3 . : . = (7)
IS F = (}’QCDSI + 23]1 + (E}T SNy — 4‘]} + (3.’1’22 + E-Jk iS Conservative
? If so find scalar potential.
(6)

F{p) I'(g)
Prove that ,q) = ———.
B(p.9) =Ty
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