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INSTRUCTIONS:

Answer question ONE (Compulsory) and any other TWO questions

QUESTION ONE (COMPULSORY) (30 MARKS)

(a) Find the equation of the tangent line and normal plane to the curve (5 marks)
=+ ) 1— % ,+(@1+ 3 5 Att=1

(b) Obtain the equation of the principal normal line and osculating plane to the curve

=cos ,+sin ,+ 3 ;at =3 (5 marks)

(c) Giventhevectors = ; — 5, =2 ,— zand = 2 ; — 3, provethatthey
are linearly dependent (5 marks)

(d) Find the directional cosines of the vector =2 —2 , + 3 (5 marks)

(e) Determine the unit vector normal to the plane containing the points P(0,1,1), Q(1,0,-1)
and R(1,-1,0) (5 marks)
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(f) Compute the length of the arc on the curve = etcost ;+ elsint ,+
et j,;on0<t<sm (5

marks)

QUESTION TWO (20 MARKS)

(a) Show thatalongacurve = (S),then (5 marks)
[ =721
(b) Prove that the curvature of the spherical indicatrix ; = (S) of the tangent is given
k2 2
by k2 = k;T (7 marks)

(c) For the curvature given by 2z = 5x? + 4xy + 2y?, find the principal curvatures and the
principal sections at the origin (8 marks)

QUESTION THREE (20 MARKS)

(a) Determine thatatapoint = (t), where # O the torsion is given by (10 marks)

(b) Show that the representation is natural (10 marks)

=2 +VZHI] 1 H3[ #VIFD] o+ V2 [ +VZHD]

2 2

QUESTION FOUR (20 MARKS)

(a) Show that the curve generated by = (—1+sin2tcos3t) ;+ (2+

sin2tsin3t) , + (—3 + cos2t) 3, lies on the sphere whose centreis = — ; +
2 =33 (5 marks)

(b) Prove thatthelength of thecurve =2 [sin™! + V1— 2], +2 2 , +4
Between thepoints = ; and = , is4V2 (,— ;) (6 marks)

(c) If = ()isarepresentation of a curve of class = 2, prove that (9 marks)
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QUESTION FIVE (20 MARKS)

(a) Show thatthe surface = 2 — 2 has asymptotic lines along the directions x=y and

X=-y. (3 marks)
(b) Avector = (1,0,0) is rotated by 90° about the z-axis. Use Rodrigue’s formula to find

the new coordinates of the vector. (3 marks)
(c) Show that the curvature of the involutes = +( — ) of = ()isgivenby

) 2, 2
= (=) 2 (7 marks)

(d) Determine the first fundamental form of the surface =( + ) ;+( — ) ,+

() s (7 marks)
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