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1. (a) Determine the minimum distance between the origin and the hyperbola defined by
z? + 8zy + Ty? = 226
(b) Show that V - (Vg™) = m(m + 1)g™ 2, if § = ai + yj + zk.
(c) A material body’s geometric representation is a planar area R, delimited by the

curves y = z? and y = /2 — 22 within the boundaries 0 < z < 1. The density
function associated with this model is denoted as p = zy.

i. Find the mass of the body.
ii. Find the coordinates of the center of mass.

(d) Determine the flux of F = i — j + xyzk through the circular region S obtained by
cutting the sphere 22 + y% + 22 = 4 with a plane y = x.

(e) Find the volume of the solid region bounded above the paraboliod z = 1 — 2% — 2
and below the plane z =1 —v.

2. (a) if @ =log(tanz + tany + tan z), show that

sin2x Ju  sin2ydu  sin2z0u

g |
2 Oz 2 8y+ 2 0z

(b) If z =rcosf and y = rsiné, find the (r,0) equations for ¢ which obeys Laplace’s
equation in two-dimensional caresian co-ordinates

o5, T _
ox?  Oy?
(c) If A,B and C are vectors, show that
d dA dB ac

3. (a) Minimize f(z1,22) = 1 — T2 + 223 + 22129 + 23 by taking the starting from the

O} using Davidon-Fletcher-Powell (DFP) method with

point X; = {O

(B)] = [(1) (1)] e = 0.01

(b) Minimize f(z1,22) = 21 — Tp + 222 + 27122 + 22 by taking the starting from the

point X; = 8 , by using Newton’s Method

4. (a) Evaluate the integral

3 cos® zdx . H cosxdzx am In«
——— given — = z = e
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(b) Find the maximum possible volume of a rectangular box that is completely enclosed
by the surface of the ellipsoid defined by the equation 2z% + 3y? + 22 = 18, where
each of its edges is parallel to one of the coordinate axes.

End of Exam!
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