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Q.1 Give short answers of the following: (5x6=30)

1. Find the equations of binormal line and the osculating plane to the curve represented by
z(u) =1+u, y(u)=—u? 2z(u)=1+u? at the point corresponding to u = 1. [06]

2. Show that along a regular curve x = x(s) of class > 4, [x®,x®,x®] = %4 (Z), where the
superscripts (2), (3) and (4) in x®,x® and x® denote the respective 2nd, third and fourth
derivatives. Also show that it is a general helix if and only if [x?,x® x®] = 0. [06)

3. Find the singular and non singular points of the epicycloid given by £ = 4cos¥ —cos4d, y=
4sin9 — sin4Y and determine its intrinsic equations. [06)

4. Prove that a curve is uniquely determined except as the position in space, when its curvature
and torsion are given functions of its arc length. Derive the equation of a curve whose intrinsic

equations are x(s) = —2= and 7(s) = 0, where a is a constant. [06]
5. Show that the curvature of the involute x* = x + (c — s)t of the curve x = x(s) is
noﬂ — i [06]
c—8)Kt "
Q.2. Answers the following questions. (3x10=30)

1. Find the coefficients g;x and by (j,k = 1,2) of the two fundamental forms I (du,df)
911du% +2g12dudf +g9rd€? and 1T (du, d€) = byydu®+2byadudé +bgpdE? for the surface x (u, £)
(ucos§, usiné, cf). [10]

2. If the parametric curves on a surface are orthogonal, then prove that the differential equation
of a line on the surface cutting the parametric curves for u = constant at constant angle g is

de = /S tanp. [10]

3. Derive Gauss-Weingarten equations for a surface x (u,v) and verify these equations for the
surface x (u,v) = (ucosv,usinv, g (u)). (10]



