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Exam 2, Mathematics 109
AR Name:
Prof. Cristian D. Popescu Student ID:
March 4, 2013 uaent 2

Note: There are 3 questions on this exam. You will not receive credit unless you
show all your work. No books, calculators, notes or tables are permitted.

I. (35 points)
Let f : R — R and g : [0,7/2] — R be the functions given by

fz) =

{ z?, ifx>0; .
g{z) =sinz.

-z2, ifz <.

(1) Is f bijective? Justify your answer. If the answer is affirmative compute
the inverse f~! : R — R.
(2) Is g bijective? Justify your answer.
(3) Compute f o g.
(4) Does g o f make sense? Justify your answer.
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IT. (30 points)
Let f : R — R be the function defined as follows.

f@) = {$2-cosx7 if o # 0;

(1) Use the -6 definition of continuity written in quantifier language to prove
that f is continuous at z = 0.

(2) Write down (without proof) a quantified e-§ statement saying that “the
limit of f(x) when x approaches 7/2 is not equal to 1.”
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II1. (35 points)
Let f: X — Y be a function. For any subset A C X, we define

f(A) == {f(z) |z € A}.

Note that f(A) is a subset of Y, for all A C X.

(1) Prove that f(AU B) = f(A)U f(B), for any two sets A, B C X.

(2) Is it true that for any function f as above and any sets A, B C X, we have
f(ANB) = f(A)N f(B)? If the answer is affirmative, give a proof; if the
answer is negative, provide a counterexample.
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