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Paper 13 — VECTOR CALCULUS
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SECTION A — (5 x 4 = 20 marks)

Answer any FIVE questions.

Evaluate
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Evaluate jq.j.jlx y? z dx dy dz.
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If p=2x"y*2" find div(gradg).

Evaluate dx dy dz.
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Find the maximum value of the directional derivative of the function ¢=2x*-y-z' at
(27 = 1! 1) . : X

1
If F(t)=ti +(t>-2t)] + (3t +3t*)k then find _[F(t)dt .
0
If F=3xyi-5zj+10x k evaluate IF-dr along the curve x =t*y=2" z=¢> from t=1 to
c
t=2.
If F=axi+by j+czk and a,b,c are constants show that IF-NdSz%fr(a+b+c) where

S is the surface of the unit sphere.

Apply Gauss's theorem to prove that j r-NdS=3V.
S
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SECTION B — (5 x 10 = 50 marks)

Answer ALL the following questions.

Evaluate ﬂ xy(x + y)dxdy over the region R bounded by y=x* and y=x.

Or
Evaluate ”sinﬁ? I drdé.
2 2
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Evaluate j j j dx dydz .
: 00 0
Or

Using spherical polar coordinates find the volume of sphere x*+ y* +2* = d”.
If f=x*yi-2xz] +2yzk at the point (1, -1, 1) then find
(@) divf
®) curl (curlf).
Or
(a) If F is a differentiable vector point function, then prove that div(Curl F= O).
(b) If F=xy% +2x*yz j-3yz*k thenfind div F at (1,-1, 1).

Evaluate I F.NdS where F=18zi-12j+3yk and S is the part of the surface of the
-
plane 2x + 3y + 6z =12 located in the first octant.

Or

If F= (2:c2 —Sz)i_ ~2xy j-4xk evaluate IV. F dV where V is the closed region bounded by
v

x=0,y=0,z=0,2x+2y+z=4.

Evaluate by Gauss divergence theorem for H 4xzdydz-y*dzdx+ yzdx dy where S is the

surface of the cube bounded by the planes x=0,x=1,y=0,y=1,2=0,z=1.
Or

State and prove Green's theorem in a plane.
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