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Do not write on the question paper.

Question ONE

a) Find the constant asuch that the vectors 2i — j +k,i + 2] -3k and 3i —aj + 5k are coplanar.
(5mks)

b) Find the equation of a plane passing the point (3,—1,—2) and perpendicular to the vector 61 +5] —8k

(5mks)
¢) Determine the equation of the tangent line to the curve 7 =e'i —e '] + t2k att=1 (5mks)
d) Find the length of the arc F =e' cost€, +€'€, +e'6,,0<t<r (5mks)

e) Find the first fundamental magnitude for surface of revolution x = f(u)cosv,y = f(u)sinv,z = p(u)
(5mks)

f) Find the curvature of the helix F(t) = acosati +asin atj + btk (5mks)
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Question TWO

a) If A=i+j,B=21-3j+KC=4j-3K find Ax(ExC) (4mks)
b) Find the volume of a parallelepiped with sides A=3i — j,B = j+2k,C =i +5] +4k
(4mks)
c) For the curve X =acosti +asintj +btk find the
i. Binormal vector (4mks)
ii. Equation of the binormal line (4mks)
iii. Equation of the rectifying plane (4mks)

Question THREE

a) Defineacurve C in Euclidean space E*. Hence show that the curve T =2c0s0—-1.0<0<2rx isa
regular representation of a curve. (5mks)

b) Determine the first fundamental form of the surface X =(u+v)g, +(u—Vv)g, +(uv)e,

(5mks)
c) Given the space curve F = costi +sintj +tk at t = % . Obtain the equation of:
i. Principal normal (5mks)
ii. The osculating plane (5mks)
Question FOUR
a) Find the area of a triangle with vertices at p(2,3,5),Q(4,2,-1),R(3,6,4) (4mks)
b) Show that the binormal of the involute X* = X +(c—s)f of X = X(s)is b" :Ki(t)ﬁ =k'A*
c-S
(9mks)

c) Find the arc length of the arc r = 3acosté, + 3asin t€, + 4até, from the point of intersection with the
plane z =0 to the arbitrary point m(t) (7mks)
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Question FIVE

rxr

a) Prove that the curvature of the space curve 1 = F(t)is given numerically by k = — (5mks)
r

b) Show that along the curve X = 7((5) x — K% + kA + Kb (5mks)

c) Determine the second fundamental form for the surface X =uf +vj + (u2 —vz)tZ (10mks)
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