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Note : Attempt any four questions. All questions carry
equal marks.

1. (a) Find the osculating plane at the point on the helix :

X =acosu,y =asinu,z = cu.

(b) Prove that a necessary and sufficient condition
that a curve plane, is that :

[rl’ rq, rrn] - O _
2. (a) For the curve x ="31, y = 3¢2, z = 2,3, prove

lhatp = —Qg = %(] + 2(2)2.
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(b) Find the equation of the osculating sphere at the
point (1, 2, 3) on the curve :

r=(2r+1,32 +2,43 + 3).
3. (@) IfO, P are the adjacent points of a curve and the

arc OP = s, show that the difference between the
_ chord OP and the arc OP is :

2
24p2’

where the powers of s higher than the three being
neglected.

(b) Find the cquation to the developable surface
which has the curve :
x =61y =32,z =20
for its edge of regression.

4. (a) By considering the value of rr — 52, prove that

the surface xyz = a° is not developable.

(b) Find the envelope of the family of planes :

3a’x — 3ay + z = a>

5. (a) Define first fundamental
geometrical interpretation.
(b) Prove the formulae :

form and give its

Hﬁxﬁz = N7 — Mr, where N is

unit surface normal and L, M, N are second
fundamental coefTicients.
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(a) Find the dircction cocflicients making an angle

6.
T vith the direction coefficients (I, m).

2
(b) Show that the curves :

du? — (u? + c2)dv? =0
form an orthogonal system on the right helicoid

r = (ucosv,usin v, cv).

Prove that a necessary and sufficient condition that a

7
curve on a surface be a line of curvature, is that :

Rdr + dN = 0 at each of

its points, where R is the normal curvature, and N is
unit surface normal vector.

8. (a) Show that the parametric curves of a surface of
revolution which is given by :

r = (ucosv,usinv, f(u)), are

its lines of curvature.

(b) Find the Gaussian curvature at a point of the
surface :

x=a(u+v),y =b6u—-v),z = uv.
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