
Exam 2, Mathematics 109 
Prof. Crist ian D. Popescu 
March 4, 2013 

Name: 
Student ID: 

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 :JR.-+ JR. and g : [0, 1r /2] -+JR. be the functions given by 

f(x) = { x
2

, ~f x 2 0; 
-X2 , If X< 0. 

g(x) = sinx. 

(1) Is f bijective? Justify your answer. If the answer is affirmative compute 
the inverse f- 1 : JR. -+ R 

(2) Is g bijective? Justify your answer. 
(3) Compute fog. 
( 4) Does g o f make sense? Justify your answer. 
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II. {30 points) 

Let f : JR. --+ JR. be the function defined as follows. 

f(x) = { x 2 
· cosx, ~f x =1 0; 
0, If X= 0. 

(l) ~::t t;~sE~~n~~::~~::to~ :~.inuity written in quantifier language to prove 

(2) Write down (without proof) a 'fi limit of f(x) h quant~ ed E-O statement saying that "the 
w en x approaches 1f /2 IS not equal to 1." 
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III. (35 points) 

Let f : X --+ y be a function. For any subset A c X d fi _ , we e ne 

f(A) := {f(x) I x E A}. 

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

(1) Prove that j(A u B) - f(A) f( -) 
(
2) I .t t h - U B , for any two sets A B C X 

s I rue t at for any function f as above and ' - . 
f(A n B) = f(A) n f(B)? If th . ffiany sets A, B ~X, we have . e answer IS a rmative . f . 
answer is negative provide a co t l , give a proo ; If the ' un erexamp e. 
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