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QUESTION ONE (COMPULSORY) (30mks)
(a) Differentiate between simple closed curve and simple open curve. {2mks]
(b} T u=(3t4 1)e; + sinte, and v = coste, + etey, find

@) gu-v)

() & lv]

(3mks]
[Emks_]

(¢} (i} Determine the angle between the vectors @ = e; — £ — 2% 4pg
" 2
h = E:;- — —31 — fig

{3mks]
(it} Compute the length of the s
x = &' coste; + ' sin ey +efey, O0<t<q
[4mks]
(iii) Find the unit tangent vector along the helix
X =ticoste, + asinte; + bles
where a and b are non-zero. [dmks]

(d) Find the values of X for which the vector 4 — (cos Az, sin Az, 0) satisfy

the differential equation %&n = =04 : [3mks]

(e} State the fundamental theorem of existence and uniqueness. [2mks]

(f) Show that the second fundamenta] form on the Monge pateh
7 = ue + vey + fluvlesis  * '

= (£ 4+ 22 +1) 7% [fudi® + 2F, dudy + Frodt?]

[Gmks]



QUESTION TWO (20mks)

(a) Show that the tangent vectors along the curve
X = ate; + bi%ey + Pes, where 202 = 3a make a constant angle with

the vector =, + e [dmks]
{b) (i) Determine the point at which the curves
ri{t) = e% + 2sin [t+ %] §4 (2 =k
and
ra{u) = ui + 25 + (1 — 3}k
intersect and find the angle of intersection. [6maks]

(i) Find the intersection of the 7,25 plane and the tangent line to the
helix x = coste; +sintes + ey, (£ > 0). [4rmiks]

(¢} Find the curvature along the curve X = (1 —sint)e; + (1 —costles + e
and hence determine the radius of curvature. [Broks]

QUESTION THREE (20mks)

(a) Consider the helix X (t} = (acost)e; + (asint)e, + btes where a > 0 and
b 0, show that the curvature is k{s) = -2 and torsion

- b
T(s) = T [15mks]
(b} Show that the Arst fundamental form on the surface of revolution

; X = (f(t)cost)er + (f(Nsinb)es+gltles ¢
is
I = f2()d6* + ((F(5) + (¢ (1)) &
|5nks]



QUESTION FOUR (20mks)

(a) Show that the unit tangent vector to the curve

r{t) = (4 cost,cos 2t, 2t + sin 2¢)

is T = (—sini, — sintcost, cos®t) and that the curvature is % {1 + cos® t}%
[8mks]

(b) Find the length of the arcu =€ v& , §=0,0< 0 <, § = constant

on the cone x = (ucosfle; + (usin ey + ues. [Tmks]
{c) Find the surface area of the surface

X = (ucosv)e; + {usinvles + kules; o<u<] a<u<l

[Smks]

QUESTION FIVE (20mks)

(a) Find the length of a curve x(t) = t3% + 1% from t = O to ¢ = 1 and
hence compare it to the straight line distance between the end points
of the curve. [7mks]

{b) Show that the Gaussian curvature k on X = [(u+ ), (1 — v), uv] at

u=1 wv=1is—% [13mks]

1 + £ &



