
OML Sample Problems 2017 
 

Meet 3 
EVENT 6:  Algebra II – Relations & Functions 
 
Notes: (1) Any set of ordered pairs of numbers is called a relation.  The set of 

all first coordinates is the domain; the set of all second coordinates 
is the range. 

 (2) Notation to be used for function operations: 
  (a) Composition:  [ ] [ ]( ) ( )f g x f g x=   

  (b) Addition/Subtraction: [ ]( ) ( ) ( )f g x f x g x± = ±   

  (c) Multiplication  [ ]( ) ( ) ( )f g x f x g x⋅ = ⋅   

  (d) Division   
( )

( )
( )

f f xx
g g x

 
= 

 
, ( ) 0g x ≠   

 (3) Domains 

  (a) for f g± , f g⋅ :  { }: f gx x D D∈ ∩   

  (b) for f g :  { }:  and ( ) 0f gx x D D g x∈ ∩ ≠   

  (c) for f g :  { }:  and ( )g fx x D g x D∈ ∈   

 (4) If a problem involves an inverse, specify if it is an inverse function 
or an inverse relation. 

  (a) Inverse relation:  The inverse relation is the relation obtained 
by interchanging the coordinates in each ordered pair in the 
given relation 

  (b) Inverse function:  If a given relation and its inverse relation 
are both functions, they are called inverse functions. 

 
Exclude: Trigonometric functions 
 
Sample Problems: 
 
A. If 3( ) 2f x x x= − , find (3 )f t . 

 Answer:  327 6t t−   
 

B. If ( ) 2f x x=  and 
1

( )
2

g x x=  and [ ]( ) 6f g x = , find the value of x . 

 Answer:  6   
 

C. Find the inverse relation for { }2( , ) : 2 3x y y x= − .  Indicate any 

restrictions on the domain of the inverse relation.  Express your answer 
in the form { }( , ) :x y y =    

 Answer:  
1

( , ) : 2 6, 3
2

x y y x x = ± + ≥ − 
 

  









Name ______________________________   Score _______   School ____________________________ 
 
Event 6:  ALGEBRA II — Relations and Functions (No Trigonometry) 
 November 2016 
 
A.    If f is a linear function, and f −1(2) = 3  and f −1(4) = 1 , find f (8) . 
(2 pts) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   ANSWER:                                                                                 
 

B.  Given that f (x) = 2 − x
x2 −16

, find the domain of f. 

(3 pts) 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
   ANSWER:   { x:                                                                   } 

 
C.   If h(x) = x2 − 2  for x ≥ 0 , and g(x) = x − 3 , find the domain of 

 
g−1 h−1( ) . 

(5 pts) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
   ANSWER:    { x:                                                                   } 

 



Name ______________________________   Score _______   School ____________________________ 
 
Event 6:  ALGEBRA II— Relations and Functions (N0 Trigonometry) 
 November 2015 
 
A.     If f (x) = 5x2 − 2x +1  and g−1(x) = x −1 , find f g(2)( ) . 
 (2 pts) 
 
 
 
 
 
 
 
 
 
 
 
 
 
   ANSWER:         f g(2)( ) =                                                                          

 

B.   Find the domain of f (x) = x2 −1
x + 3

. 

 (3 pts) 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
    
   ANSWER:  {x:      } 

 
C.    f and g are linear functions such that f (3) = g(1) = 5  and f (−1) = g(2) = 6 .   
(5 pts)  If h(x) = f g(x)( ) , find h−1(x) . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
   ANSWER:     h−1(x) =   

 



Name ______________________________   Score _______   School ____________________________ 
 
Event 6:  ALGEBRA II — Relations and Functions (No Trigonometry)      
 November 2014 
 
A.    f (x) = 2x −1  and g(x) = (x −1)2 .  Find  f  g( )(a) . 
 (2 pts) 
 
 
 
 
 
 
 
 
 
 
 
 

                                         ANSWER:          f  g( )(a)  =  
 

B.  Given:  f (x) = 2x −1   

(3 pts)             
f g(x)( ) = 2x − 3

g h(x)( ) = 3x2 . 

 

  Find the value of  h g f (−1)( )( )   
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 

                                         ANSWER:            h g f (−1)( )( ) =                                            
 

C.   Given f (x)  such that f (2 − x)+ (2 − x) f (x) = 4 .  Find f (3) . 
(5 pts)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                         ANSWER:        f (3) =  
 



Name ______________________________   Score _______   School ____________________________

Event 6:  ALGEBRA II— Relations and Functions
November 2013

A.  Given f (x) = 2x + 3  and g(x) = −x2 + 5 , find 
 
f  g( ) 1( ) .

(2 pts)

ANSWER: _______________________________________

B. If g(2x +1) = x  for all x, find g(7x − 2) .
(3 pts)

ANSWER: ______________________________________

C.   Let f (x) = x2 −11 , g(x + 2) + 7 = 3g(x) + g(5) , and h(x) = x + 2 −1 .
Find 

 
g  h  f( )(−5)

               ANSWER: _____________________________________



Name ______________________________   Score _______   School ____________________________

Event 6:  ALGEBRA II — Functions and Relations (No Trigonometry)
November 2012

A.  If 
 
h(x) = f  g( )(x) = 8x +11 , and g(x) = 2x + 3 , determine the linear function f (x) .

(2 pts)

                                       ANSWER:     f (x) =

B. f (x) = ax + b
x2 + c

 where a, b, and c are real constants.  Find the values of a, b, and c so that

(3 pts)  f is odd, f (2) = −2  and f (6) = 10
9

                   ANSWER: __a =________________b =______________c =_______________

C. Given f (x)  such that f 1− x( ) + 1− x( ) f (x) = 5 , find f (5) .
(5 pts)

ANSWER: ______________________________________



Name ______________________________   Score _______   School ____________________________

Event 6:  ALGEBRA II — Functions and Relations (No Trigonometry)

A.  Let f (x) = 2x − 3
x − 4

.  Evaluate f
1
3

⎛
⎝⎜

⎞
⎠⎟
− f

5
3

⎛
⎝⎜

⎞
⎠⎟ .

(2 pts)

ANSWER: ______________________________________

B. f = {(0, 4), (1, –5), (2, –2), (3, 1), (4, 2), (5, –3)}

(3 pts) g  = {(–3, 2), (–2, 0), (–1, 4), (1, –1), (2, 5), (3, –2)}

Find 
 
g  f −1( )  f  g( )

ANSWER: __{________________________________}__

C.   Consider the functions 
f (x) = −x2 + 2x, − 3 ≤ x ≤ 6
g(x) = 3x − 5, 0 ≤ x ≤ 5
h(x) = 2x2 + 4x + 3, − 2 ≤ x ≤ 1

⎧

⎨
⎪

⎩
⎪

(5 pts) Find the range of the function k(x) = f g h(x)( )( ) .

ANSWER: __{ y:_______________________________}__
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