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2. Answer anYfour questions

(a) If y is a unit speed curve of R3 with constant curvature

(4)
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Thefiguresinthemarginindicatefullmarks.

candidates are required to give their answers in their own words

as far as Practicable.

Notation and symbols have their usual meaning.

1. Answer anY ten questtons:

(a) Define a space curve' Give an example of it'

(b) When is a curve in R.' said to be unit speed? Give an example of a unit speed cur'e'

(c)Defineafclengthofaplanecurve.FindtheafclengthoftheCurve
y(t) - (et cos t, et sin t) atY(0) - (1' 0)'

(d) Deduce the curvature of the curve y(t) - (cos3 t' sin3 t)'

(e) Define signed curvature of a plane curve'

(0 Define a surface immersed in IE3'

(g) Show that the surface of a sphereSz - {(x, y,z) e R'3:x2 +y'* z2 - 1} is a smooth

surface.

(h) Deduce the first fundamental form of a plane'

(i) when is a curve on a surface said to be geodesic? prove that any geodesic has constant

speed.

()Statesecondfundamentalformofasurfaceo(u,v).

(k. When is a point on a surface said to be umbilic?

(1., State Meusnier's theorem'

(m'l Give an example of a surface of positive curvature.

(nt Define mean curvature of a surface'

(o) Give an example of a surface whose Gaussian curvature and mean curvature are different'

5x4=20

and zero torsion, then Prove that Y

is a part of a circle.

(b) Deduce the torsion of a curve y(t) -

(c) Deduce the first fundamental form of a surface o(u,v)

2xl0-20

- |.o' t)

= (u,'rl,uz + v2).

(f .ot t,L - sin t,

(d) Prove that any tangent developable surface is isometric to a plane'
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(e) prove that a curve on a surface is a geodesic if and only if its geodesic curvature is zero

everywhere. o

(0 prove that the Gaussian curvature of a ruled surface is negative or zero.

3. Answer anY two questions: 10x2=20

(a) Let y(r) be a unit speed curve with k(t) > 0 and {t) + 0 for all r. Show that y lies on the

surface r,f a sphere of radius r if and only if

r d / k \
E: dr\El

where rt : pz + (po),,p - i, o : 1 and dot (') denotes the differentiation.

(b) Obtain i necessary and sufficient condition for a space curve to be a helix'

(c) State an J prove Euler's theorem on a surface'

(d) Deduce the Gaussian curvature of the helicoid o(u,v) - (vcosu'usinu')at)

catenoiil o(u,v) - (cos ltucosv,coshu sin v,u)'
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