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SECTION-A
Answer All the questions (10 x 2 =20)

If ¢ (x,y,2) = x%y + y?x + z2 find Grad ¢at the point (1,1,1).

Find the maximum value of the directional derivative of the function
¢ = 2x? + 3y? + 5z2at the point (1,1, —4).

Show that the vector 3x2yT — 4xy?J + 2xyzis solenoidal
IfF = xz30— 2xyzj + xzk find curlFat (1,2,0).

IfFF(©) = (3t — i+ (2—66)] — 4tkfind [ f(t)dt.

If F = yzi + zx] — xyk find /) fdrwhere cisgivenby x = t,y = t2,z = 3
from P(0,0,0) to Q (2,4,8).

Find the unit vector normal to the surface x2 + 3y? + 2z? = 6 at the point (2,0,1)

Show that the surface 5x? — 2yz — 9x = 0and 4x%y + z? —4 = 0 are orthogonal
at the point (1,-1,2).

State Stoke’s theorem.

10. State Green’s theorem.

SECTION-B
Answer any FIVE questions (5x8=40)

11. If # = xT + yJ + zk and r = |#| prove that

r3

)vizl=2 b) V™ = nrn27

12. Find the angle between the normal to the surface xy — z? = 0 at the points (1,4,-2)

and (-3, -3, -3).
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13. Prove that curl of curl F =V(V-F) — V2F
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The acceleration of a particle at any time d@ = 12 cos 2t7 — 8 sin 2tj + 16tk. If the
velocity v’ and the displacement are zero at time t =0 find the velocity and
displacement at any time t.

Find fc F -d# where F = zi+ x] + yk along the arc of the curve
7 = costl + sintj + tk from t =0 to t = 2m.

Find the equation of the tangent plane and normal to the surface xyz = 4 at the point
(1,2,2)

Evaluate [f(y2zi + z2x] + x2yk)ds where s is the surface of the sphere
x% + y? + z? = a? lying in the positive octant.

Using divergence theorem evaluate ffﬁ -7 ds where F = 4xzi —y?] +yzk and S
is the surface of the cube bounded by the planesx = 0, x= 2, y = 0, y = 2,
z =0,z =2

SECTION-C
Answer any TWO questions (2 x 20 =40)

.a) Find ¢if Vg = (y + sinz)l + x] + cos z k.

b) Prove that V x (i x ) = [(#.V) % - (V.2) #] - [ @ .V) & - (V.B) .

a) Find [ F - d7* where F = (x2 —y2)7 4 2xyJ and c is the square bounded by
the co-ordinate axes and the lines x = a,y = a.

b) fU =x +y + 2V = x% + y>+ z2,W = yz + zx + xy prove that
(gradU ). (gradV x gradW ) = 0

a) Verify Gauss divergence theorem for F =xl+ yJ + zk taken over the regim
bounded by the planex = 0,x = a,y = 0,y = a.
b) Verify Stoke’s theorem for F = x2T + x y J taken round the square in the xy

plane whose sidesare x = 0,x = a,y = 0,y = a.
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