(f) [4 marks]|
The condition for the distribution to be integrable is that [V, 15] :]muld be *

a linear combination of ¥y and V. But
IERAE [-1::'-?1 b et 8,270 + e=tﬂ_=.J
=z 8y — e 3y = 2%V5 - 20V,
which is indeed a linear combination of 17 and 15.

&) [4 marks]

The vector field obtained by lifting the index on the I-form o, dz" is q**a, g,
where (g®*) iz the matrix inverse to the matrix (g} of coefficients of the
metric. The required vector fields are therefore g**3, and g®*&. The matrix

inverse to

1 cosg
cosg L
is
2 1 —cosg
cOsec ¢[—¢m¢- 1 ]

s0 the required vector fields are
cnaec:'qb[ﬂl — cos g 8y ) and msec’qb[— cos gy + 4.

(h) [& marks]
dft Ll A0 = et nda? £ (7 2% A {da’ ~ ' da?) = 0

di? + w? A8t = = dx' A dz? I[-r dr,“ {d‘;‘ + f‘dr";l = 0.

The torsion 1-forms therefore vanish. The covariant derivatives of the basis
vector fields are given by

Vel = (Va0
Naw

8 == (U + Us) oA
and so

Vs, 81 = Va, (€% (U1 + U3))

= &= (0 + U3) + & (Va, Uy + Vs, ).

But {8y, w?) = 0 and s0

Vah = e (U + ) = &7 8,
Since there is no torsion, and [&, &) = 0,

Vi by = Va8 = ™ 8.



