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{ii): Let « be the reswiction of the 1-form 7= dr + 2¢%: dy o A7. Show that . is a closed form on

M. I¢ ¥ exact ?
2. Consider the smooth vector field X{r.y) = (—21.2y) on R2.
{i): Tind the l-parameter family of diffeomorphisms corresponding to X
(i#): Let w = 2zdr A dy. Compute the Lie derivative Ly

3. Consider the zorus T? as the surface obtained by revolving the circle of unit radius cenired st (2.0)
in the rz-plane. ebout the z-axis.
{i): Compure the second fundamental form of 72 in the coordinaie chart defined by
R{u.ci= ({2 + cosu)cosv. (2 + cosu)sinv.sinu)
for {u.v) € (0. 27} x {&2':7'\.
(3): Compute the mean and scelar curvatures of 72 in the chart above, as functions of v and 1.
(3} Let H? be the hyperbolic plane {(x. y) € R?: y> 0} with the hvperbolic metric

y~dz? + dy?). Let X = A8, + BB, € Tig.o)H? be a tangent vecror, and ¢ft) = (t.a) be the
horizontal line starting at (0. ¢). Compute the parallel-transported vector PX ai (1.¢).
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{ii): Let o be 2 smooth curve in & Riemannian manifold A7, Suppose that ¢ is of minimal length
among all plecewise-smooth curves meng z=¢{0) vy = ¢(2). Prove that ¢ is a geodesic {in
the Levi-Civita connection. of course).

5. Consider the Lie group G = SO(8) = {4 € GL3, R} : A4" = 474 =], det 4=1)}.

(i}: Write down so(3) = LJE' (50(3)) = T3 (50(3)}). and prove that the symmerric bilinear form on
#0(3) defined by (X.Y} = —wr XY is positive definite. and the lef-imvariznt metric on S0(3;
arising from it is bi-invariani.
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{}i}; Consider the elements of 50(3) given byv:

0 -1 0 & §
X=|1 0 -1 Y=:0 -6 32
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Compute ihe sectionel corvature kiX. Y} of the plane spanned bv X and Y in z0({3]. in the ’
bi-invarient metric defined in ¢ &} above,
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