
1.1 Functions    MATH 1610  THOMPSON 

1)  

 

 

 

 

 

 

 

 

2)  

 

 

 

 

 

 

 

 

 

3)  

 

 

 

 

 

 

 

 

    *can’t have duplicating x values in the ordered pairs. 

 



4)                 5) 

 

 

 

6)                7) 

 

 

     *can’t have y2  

 

    

8) f(x) = 4x2 + 2x - 4 

a) Find f(-x)  4(-x)2 + 2(-x) - 4 = 4x2 - 2x - 4 

b) Find f(x+1)  4(x+1)2 + 2(x+1) - 4           FOIL (x+1) → x2 + 2x + 1 

        4(x2 + 2x + 1) + 2(x+1) – 4    distribute 

  4x2 + 8x + 4 + 2x + 2 - 4   combine like terms 

  4x2 + 10x + 2 

c) Find f(5x)  4(5x)2 + 2(5x) – 4 =  

                               4(25x2)+ 2(5x) – 4   =  100x2 + 10x - 4 

d) Find f(x+h)  4(x+h)2 + 2(x+h) - 4  FOIL (x+h) → x2 + xh + xh + h2  

         4(x2 + 2xh + h2) + 2(x+h) – 4  distribute 

 4x2 + 8xh + 4h2 + 2x + 2h – 4   no terms combine   

 

9)                                 substitute -2 in for all x values 

        -(-2)2 + 4(-2) + 2  = -4 – 8 + 2  = -10 

 

10)                                                     −4 (
1

2
) + 3 = 1   

 



11) Find the domain of the function: f(x) = -6x + 6 

          This is a line so the domain is all reals: Interval notation  (-∞,∞) 

 

                    Means [ and ≤                            means ( and < 

 

 

 

 

 

 

 

 

 

 

 

 

GCF 

 

 

17)  

 

    Find the y when x = -2 

     

 

 



18)  

 

     

           Find y when x is -14  

           Find y when x is -4   

    

   

 

 

   At x = 4 is the y value + or - 

 

 

     

   At x = -4 is the y value + or - 

 

 

 

 

 

          The intervals above the x-axis 

 

                                             Closed circle 

 ALWAYS USE X INTERCEPTS ON THE ORANGE PART OF THE GRAPH 

 

                    Most left point and most right point 

 

     Lowest and highest point *make sure to put y 

      

          Where the graph touches the x-axis and same as f(x) = 0 in part e 
    -12, -2, 8,  

times 

 -6 

 6 

 6 

 -3 

 -12, -2, 8  

 
  -12 < x < -2, 8 < x ≤ 12 

 {x|-14 ≤ x ≤ 12} 

 {y|-6 ≤ y ≤ 9}   



 

 

    Where the graph touches the y-axis       

 

      If you draw a horizontal line at 1     

 

      If you draw a vertical line at   

 

      Give x where y is -6  **always two answers here 

 

     Give x where y is 9 

 

 

KEY EXAMPLES ON SYMMETRY 

 

 

 

 

 

 

 

 

19)  

         Red dots are intercepts 

 

 

 -3 

 3 times 

1  times 

 x =-14, 4 

- times 

 x = -6 

times 



(a) Domain: [-π,π]   Take you pencil and move from left to right  

                                    to see where graph start and ends.     

                brackets mean solid dots which includes the point 

      Range: [-1,1]  Take you pencil and move from bottom to top to see   

              where graph start and ends.  

 (b) Intercepts: (-π,0),(0,0),(π,0) list as ordered pairs – red dots on graph 

 (c) symmetrical with respect to the origin (graph examples above) 

 

20)  

 

 

 vertical line test crosses it more than once  

The graph is not a function for ALL answers 

21)   

 

 

 

 

Yes, the graph is a function because every vertical line intersects in at most      

           one point 

(a) Domain: (-4,0)   Take you pencil and move from left to right to see where       

   graph start and ends. The graph curves and gets close to 0 

         parenthesis because it has open circle  

      Range: (-∞4)       Take you pencil and move from bottom to top to see   

              where graph start and ends.  

   parenthesis because it has open circle and infinity – arrow points down 

 

(b) Intercepts: (-1,0) 

 (c) Has no symmetry  

 



22)   

 

 

 

Yes, the graph is a function because every vertical line intersects in at most      

           one point 

(a) Domain: (-∞,∞)   arrows both left and right with straight lines  

      Range: (-∞,2]       arrow down and stops at 2 with closed circle  

   parenthesis because it has open circle and infinity – arrow points down 

 

(b) Intercepts: (3,0),(0,2),(-3,0)  make sure to include both x and y intercepts 

 (c) Symmetrical with respect to the y-axis  (graph examples above) 

 

 

23)  f(x) = 3x2 – x - 2 

a) Is the point (-1,2) on the graph of f?  3(-1)2 – (-1) – 2 = 2 

         Yes, because substituting x=-1 into the equation results in 2 

b) If x=2, what is f(x)? 3(2)2 – (2) – 2 = 8  *give answer first then list as a coordinate 

list the point(s) on the graph where x=2  (2,8) 

c) If f(x) = -2, what is x?   -2 = 3x2 – x - 2  

     0 = 3x2 – x  then factor out an x 

     0 = x(3x-1)   set each part = 0 

     x = 0    3x-1 = 0  x = 0, 
1

3
 

 list the point(s) on the graph where f(x)=-2  (𝟎, −𝟐), (
𝟏

𝟑
, −𝟐) 

d) What is the domain of f: the graph is a parabola (-∞,∞) 

 



3 3 

e) What are the x=intercepts? 3x2 – x – 2 = 0   factor using slide and divide 

      x2 – x – 6 = 0 

      (x-3)(x+2) = 0        divide by 3 and change sign    x = 1, −
𝟐

𝟑
  

f) What are the y=intercepts? substitute 0 in for all x values  

      y = 3(0)2 – (0) – 2  y = -2     

 

24) 𝑓(𝑥) =
𝑥+11

𝑥−3
 

a) Is the point (6,8) on the graph of f? 
6+11

6−3
=

17

3
 NO, substituting x=6 doesn’t =8 

b) If x=2, what is f(x)?  
2+11

2−3
=

13

−1
  f(x) = -13  List the point  (𝟐, −𝟏𝟑) 

c) If f(x) = 2, what is x? 
𝑥+11

𝑥−3
= 2 cross multiply and set equal   

  2(x-3)= 1(x+11) →2x-6 = x+11 → x=17  List the point  (17,2) 

 

e) What are the x=intercepts? Set the numerator = 0   x + 11 = 0    -11 

f) What are the y=intercepts?  Set x values = 0   
0+11

0−3
= 0                 −

11

3
      

 

 

 

 

 

 

 

 



 

 

 

25)  

 

26)  

 

 

27)   

        Is the graph the lowest at x=1 

 

 

 

          What is the y value at x=1 

 

 

 

28)  

 

 

the highest point at x=-6 is y=4 

 

 

 

 

 



29)   

 

 

 

   

 

 

   *one less than the y value in the coordinate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

(2,∞) 



30)     

 

   Hint* If exponent is odd then odd function unless there is a  

             constant therefore the 2 makes it neither 

 

 

31)   

 

         Hint *If exponent is odd then odd function unless there is a constant 

 

 

 

32)  

     Need to plug (-x) in for x 

     2(-x)2 + |-9(-x)| 

     2x2 + 9x gives you the same function output so even 

 

 

33)  

 

 

   Hint* If exponent is even then even function always 

 

 

 

 



34) 

 

 

 

 

 

 

35)  

 

 

        The graph is only decreasing when 

        looking at x = -2 to x = 1 

 

 

 

 

36)  

 

 

        The graph is decreasing from x= 0 to 1 then 

       increases x = 1 to 3 

 

 

 

 



Always parenthesis for inc and dec 

37)  

 

       The graph is decreasing x = -9 to 9 

        

 

 

 

38)  

 

 

 

 (a) intercepts: (-2,0),(0,2),(2,0)  make sure to list x and y intercepts 

 (b) Domain: [-3,3]    brackets because of solid points (left to right) 

          Range: [0,3]    brackets because of solid points(bottom to top) 

 (c) Increasing: (-2,0),(2,3)     

          Decreasing: (-3,-2),(0,2)     

          The graph is not constant 

 (d) Even because it is symmetrical with respect to the y-axis 

** if the W is distorted then it is not symmetrical 

 

 

39)  

 

 

 

(a) intercepts: (0,0),( 
5

2
, 0  )  make sure to list x and y intercepts 



Always parenthesis for inc and dec 

 (b) Domain: [-3,3]    brackets because of solid points (left to right) 

          Range: [-2,2]    brackets because of solid points (bottom to top) 

 (c) Increasing: (2,3)     

          Decreasing: (-1,1)     

          Constant: (-3,-1),(1,2) 

 (d) Neither 

 

40)  

 

 

 

 (a) local max at x = 
𝜋

2
 and the max is 3  (y value at that point) 

 (a) local min at x = - 
𝜋

2
 and the min is -3  (y value at that point) 

 

ON QUIZ: 

If a function is defined by an equation in x and y, then the set of points (x,y) in the 

xy-plane that satisfies the equation is called the graph of the function. 

 

The graph of a function y=f(x) can have more than one of which type of intercept?  

X-intercept 

Q = 
c

1−v
   solve for v 

Distribute Q(1-v) = c 

  Q – Qv = c 

     – Qv = c – Q v = 
𝑐−𝑄

−𝑄
 

    



 

 

EX 1: f(x) = x2 – 7  g(x) = 6x - 1 

 a) Find f(x)+g(x)  x2 – 7 + 6x-1 = x2 +6x -8  

 b) Find f(x)-f(x)  x2 – 7 – (6x-1) → x2 –7-6x+1 = x2 - 6x - 6 

 c) Find f(x)⋅g(x)  (x2 – 7)(6x-1) FOIL = 6x3 – x2 – 42x + 7 

 d) Find 
𝑓(𝑥)

𝑔(𝑥)
  

𝑥2−7

6𝑥−1
 

 

EX 2: f(x) = 2 +
3

𝑥
  g(x) = 

3

𝑥
 

 a) Find f(x)+g(x)   2 +
3

𝑥
+

3

𝑥
= 2 +

6

𝑥
    

       

 b) Find f(x)-g(x)   2 +
3

𝑥
−

3

𝑥
= 2   

 

 c) Find f(x)⋅g(x)  (2 +
3

𝑥
)

3

𝑥
=

6

𝑥
+

9

𝑥2   

       
6𝑥

𝑥2 +
9

𝑥2 =
6𝑥+9

𝑥2  

 

 d) Find 
𝑓(𝑥)

𝑔(𝑥)
  

2+
3

𝑥
3

𝑥

=(2 +
3

𝑥
)

𝑥

3
=

2𝑥

3
+ 1 

 



EX 3: f(x) = 6x + 4  

 h) Find 
𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 

6(𝑥+ℎ)+4 −(6𝑥+4) 

ℎ
  

  Simplify the top:  6𝑥 + 6ℎ + 4 − 6𝑥 − 4 

     

      
6ℎ 

ℎ
 = 6 

 

EX 4: f(x) = x2 – 3x + 2  

 h) Find 
𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 

(𝑥+ℎ)2 – 3(𝑥+ℎ)+2 −(𝑥2 – 3𝑥+2) 

ℎ
  

  Simplify the top: 𝑥2 + 2𝑥ℎ + ℎ2–  3𝑥 − 3ℎ + 2 − 𝑥2 + 3𝑥 − 2 

      
2𝑥ℎ+ℎ2−3ℎ 

ℎ
 = 2x + h - 3 

 

EX 5: f(x) = 
3

𝑥−5
  g(x) = 

𝑥

𝑥+3
 

 a) Find f(x)+g(x)   
3

𝑥−5
+

𝑥

𝑥+3
   Common denominator 

      
3(𝑥+3)

(𝑥−5)(𝑥+3)
+

𝑥(𝑥−5)

(𝑥−5)(𝑥+3)
   

      
3𝑥+9

(𝑥−5)(𝑥+3)
+

𝑥2−5𝑥

(𝑥−5)(𝑥+3)
 = 

𝑥2−2𝑥+9

(𝑥−5)(𝑥+3)
 

 

 b) Find f(x)-g(x)   
3

𝑥−5
−

𝑥

𝑥+3
   Common denominator 

     
3(𝑥+3)

(𝑥−5)(𝑥+3)
−

𝑥(𝑥−5)

(𝑥−5)(𝑥+3)
   

     
3𝑥+9

(𝑥−5)(𝑥+3)
−

𝑥2−5𝑥

(𝑥−5)(𝑥+3)
 = 

3𝑥+9−𝑥2+5𝑥

(𝑥−5)(𝑥+3)
=

−𝑥2+8𝑥+9

(𝑥−5)(𝑥+3)
 



 c) Find f(x)⋅g(x)  
3

𝑥−5
∙

𝑥

𝑥+3
=

3𝑥

(𝑥−5)(𝑥+3)
 

 

 d) Find 
𝑓(𝑥)

𝑔(𝑥)
  

3
𝑥−5

𝑥
𝑥+3

=
3

𝑥−5
∙

𝑥+3

𝑥
=

3(𝑥+3)

𝑥(𝑥−5)
=

3𝑥+9

𝑥2−5𝑥
 

 

 e) Find -f(x)  −
3

𝑥−5
 

 

EX 6: 

 

 

 

 

 

 

 

 

 

EX 7:  


