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Q1 (40 Marks)

(i) Determrne thevalues of a and b so that the surfacs &2 -byz _{a+z)x
rn'ill be orthogonal tc the surf,ace 4x'y *23 = 4 at the point (1,-1,2).

(ii) Find the directional derivative of V .; at the poinr (4,4,2) in the direction
of the corresponding outer normal of the sphere x, + y, + z 2 = 36,
where *=" oi  *yoi +zok.

(iii) Verifythe Green's theorem for J (v-rlnx) dx * cosx dy ; where c is

the triangle bounded by , = O, x -+,and y:3 *.
z7T

(iv) verify the divergence theorem for F= @y + yr)i * xry 7 and the
volume v in the first octant bounded by" = A, ! = A, z = A, z =1,
xt  +y2 =4.

(v) verifostokes'theoremforF *(zy +z)i +(x -zl i  +(y *xlk
for the part of r' o y' + 22 =llying in the positive octant.
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(a) Evaluate:

f(l/3) r(2 /3) ,
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(b) Prove that B(ry,n)
tr*"t 
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dy , then nnO j
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(d)

.Proverhat B(m,ft)=W.

Define the following expressions:

.*: rJ 'o* .,,:

Extreme point solution - Basic solution - convex set - Hyper-piane
Line segment.

(e) Prove that the set of hlper-plane is a convex set.

(f) solve the following tr inear programming problem using:
(i) Graphical merhod.
(ii) The Simplex merhod.
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Good Luck
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