Math 141 Quiz 1 September 12, 2019

[ Additional sheets available (write your name on any additional sheets!!) |

Name:

1. Let S! C R? be the circle, i.e. the set of points satisfying the equation £2+3? = 1. Let X := S1x S* c R%.

(a) Write down an expression without product notation for the set X C R* as above (with coordinates
m’ y’ Z’ t) N
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(b) Write down a collection of charts (or if you prefer, coordinate systems) which cover X. (It is enough
to write down the subsets of R™ and maps involved, no need to check they are smooth, etc.)
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(c) Let S2 be the 3-dimensional sphere of radius r, with equation z? + 32 + 22 + ¢t = r2. Find (with

proof) r such that
X c S3.

Is X equal to S? for this value of r? Why or why not?
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2. Let f : R! — R? be defined as f(#) = (cos(),sin(d)). Let X = f(R) be the image of f. A te 5;_2 = B

(a) What is X? (Give a different expression, or a name.)
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(b) What is the preimage f~1(p) of the point p = (v/3/2,1/2)?
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(c) Let I = (0,2m). Prove that f(I) open in X but not equal to X. Show that the closure f(I) c R?
is X.
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3. True or false? If you have time, give a very short (~ one sentence) explanation or counterexample.

(a) If f is a diffeomorphism then it is a homeomorphism.
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(b) A subset of a compact topological space is compact.
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(c) The image of the linear operator defined by the matrix

1 3
2 6
is a manifold.
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(d) The sphere S? C R® contains a subset diffeomorphic to R?.
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