
Math 302

Second Practice Test

This practice test is meant to help you review and to convey the general format of the test. It
does not include every possible type of question which may be asked on the test.

For the test, you will be allowed to use any of your manipulables, but no notes of any kind.
Calculators are not allowed.

You should know all the definitions and theorems we have covered in class, and you should expect
a problem like the first one here, where you are asked to prove a simple statement we have not seen
before.

Problem 1 (20 points)

Prove the following statement for E2, H2, and S2. Given any line l and any point P , there exists a
line m through P that is perpendicular to l.

Hint: Use the mirror axiom to reflect through l.

Problem 2 (20 points)
Prove that any two circles in H2 with distinct centers can intersect in at most two points.

Problem 3 (20 points)

Consider the function
f(x, y) = (ax+ b, cy + d).

(1) For which values of a, b, c and d is f a conformal map from E
2 to E2?

(2) For which values of a, b, c and d is f an isometry from E
2 to E2?

Problem 4 (20 points)

Let C be a circle of radius 3 centered at (2,0). Let i be inversion through C.
(1) Find the image of the point (2,5) under inversion about C. Explain.
(2) Find the distortion of i at (2, 5). Explain.
(3) Does i take lines to lines? Explain.

Problem 5 (20 points)

Let U be the upper half plane, and let z : U → H
2 be the upper half plane map.

(1) Explain how to find z(u, y) for any (u, y) ∈ U .
(2) Explain how to find z−1(P ) for any P ∈ H2.


