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01.  (a) Determine the vector equation of the straight line passing through the point with - ] s L

position vector { — 3f + k and parallel to the vector 2i —3/ —4k.
Expre_s_s';the vector equation of the straight line in standard cartesian form.

(b) Show that there is a point common to the two straight lines -
r=3j+2k+s (20+2+3k) and r=-2i+2j+3k+t (9 - 3j - 6k),

where s and ¢ are parameters.
Determine the coordinates of the common point.

(c) Find the equation of the plane normal to the vector { + j containing the line [ with .

the equationr = i +j + k + ¢ (5'_ —-j - E) , where t is a parameter.
Find also the equation of the plane containing line ! and point j.

Show that the angle between these planes is g .
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State and prove the Serret-Frenet formulae.

5 4s
Consider the space curve r = (3 COS ,3sin -, ?>

(i} Find the unit tangent vector ¢, unit principal normal vector nn and the unit
binormal vector b at any point of the curve.

(i)  Obtain the equations of the rectifying and normal planes to the curve at the

point corresponding to s = 1.

Prove, in the usual notation, that the curvature i and the torsion T of a space curve
r = r(t) can be written in the form '

whele t is any parameteI other than S.

'Cons1der the ‘space_curve r= (a(St - t3) 3at2 a(3t + t3)) where ais.a

constant

. Show that the curvature k and the torsion 7 of the space curve are given by

1
H = ‘r = e
. 3a(1+r2)2

Deﬁne in the usuaI notation, the scale factors hl, hy, h3 and the umt vectors

eq, _2, for a curvﬂmear coordmate system ul, uz, u3

Let P bea scalar functlon of the curvxhnear coordlnates Uy, uz, u3

In the usual notation, show that grad ¢ is given by

109, 109, 100

rad¢p =Vp =——¢e .
g ¢ _¢ h} Bu1—1 + ha auz =2 h3 duy '8_3

The cartesian coordinates can be written in terms of spherical polar coordinates
7,8 and ¢ as
x=rsinfcos¢, y=rsintdsingandz =7 cosd.

(1) Obtain the scalar factors h,, hg and hy.
(i)  Find the basis vectors e,, &g and e

(i) Calculate V¢p and ¥ (3).
Continued...
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In cylindrical coordinates, the position vector of any point can be wriiten in the
form
r=pcos¢i +psingj+zk.

Assume that the base vectors are given by
gy =cospi + sindj e, =—sinpi + cos¢jande, = k.

Express the vector 4 = 2yi — zj + 3xk interms of cylindrical coodinates.
A plane curve has been described by the parametric equations

x(t) =V2t+4dandy(t) =2t + 1for—2 < t < 6.

Eliminate the parameter ¢ and sketch the resulting graph,

Skech the graph of polar equation 7 = 1 — 2 cosfl. Determine the type of the
polar equation. -

Write down the implicit form of the surface given by

r(u,v) = 7cosusinvi + 7sinusinvj+7cosvk.
Hence identify the suface .
Let the parametric form of a surface r(u, v) be

r(u,v) = W2 —-vd)i+ (u+ v)jtuvk

Find the equation of the tangent plane to the surface at the point (1,2).
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