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QUESTION ONE (30marks)

a). Define the following terms

i). Rectifiable arc (2 mks)

ii). Curvature of a curve (1 mk)
iii). Bertrand curves (1 mk)
iv). Ordinary point on a surface (2 mks)
b). Determine the curvature of the curve r(t) = ti + 3sintj+ 3cost k. (4 mks)

c). Let y be a curve lying on the surface X = X(u,v) whereu = u(t),v=v(t),a <t <b.
Prove that the length of the arc on the curve is given by f: VI dt where [ is the first

fundamental form of a surface. (4 mks)

d). Find the volume of the parallelepiped with vertices at O,P,Q and R having coordinates
(0,0,0), (1,2,4), (—2,3,-5) and (0,1, —1) respectively. (3 mks)

e). Determine the arc length of the curve X(t) = 4e?t cost é; + 4e?' sint é, + 4e?* é; for

0<t< (5 mks)

DA

f). Find the equation of the tangent line and normal plane to the curve X(t) = (1 + t)é; —
t?é, + (1+t3)ésatt = 1. (4 mks)

g). State and derive the first fundamental form of a surface X = X(u, v) whose class is more or
equal to 1. - (4 mks)

QUESTION TWO (20marks)
2
a). Find the unit tangent vector to the curve X(t) = (2t + t*,t + %, 2t?yatt = 1. (3 mks)

b). Prove that the curvature of the curve X = X(t) is

ard

X (5 mks)

c). Determine the lines of curvature to the helicoid r(w, v) = (ucosv,usinv,av). (12 mks)




