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CHAPTER 2  
RELATIONS AND FUNCTIONS 
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 [Linear and Quadratic Functions] 
Linear 
 Linear functions ||1st degree with one variable. Y=ax+b  a≠0   ||  f(x)=ax+b  
a≠0

 
Show examples: 
 
linear equation (first degree equations) 
f(x) = -4x+2 || show the graph and talk about domain and range, do a vertical line test.  

Slope is m= -4/1 and y intercept is (0,2) do graph 
 

f(x) = (3+6x) / 3  || show graph and do domain , range, vertical line test.  
The function can be rewritten in the form of 1+ 2x by using the least common multiple 3/3 and the problem 
can rewritten as y = 2x+1 whereby the slope is m= 2/1  and y intercept is (0,1) 
The domain will be all values for x for each and every point on this line because if a vertical line test is done it 
only hits the line once per point. 
The range will be all values for y for each and every point on this line because if a vertical line test is done it 
only hits the line once per point. 
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Quadratic  
Quadratic functions ||2nd  degree with two variables. Y= ax^2+bx+c  a≠0   ||  f(x)=ax^2+bx+c  a≠0 
Show examples from the chap 2  quadratic equation  
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f(x )= 
x^2 
 

 

f(x) = -x^2 

   

Talk about parabola, symmetric over axis. 
 

Vertex  (0,0) – in a positive parabola 
it is the lowest point  and 

Vertex  (0,0)  - the highest point if it is a negative parabola. 

 

 
f(x )= x^2 

 
f(x)= (x-4)^2 

 
Vertex (4, 0) 

Vertex form of a Quadratic Function 
f(x) = a (x-h)^2 +k  
a || if a > 1  = narrower or skinnier ||  
a ||if 0<a<1  = broader or fatter 
h || shifts the function (+) left or (-) right depending 
on the sign. 
k || shifts the function up or down depending on the 
sign.  

Vertex (0,0) Vertex (4,0)  DO the f(x)= (x-4)^2 from the graph paper done. 

 
In order to shift the parabola horizontally on the x-axis  
we add a positive value to the existing term to move it to the left.   
|| f (x) = (x+4)^2  || thus changing the vertex from (0,0) to (-4,0) 
 
we add a negative value to the existing term to move it to the right.   
|| f (x) = (x-4)^2  || thus changing the vertex from (0,0) to (4,0) 
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f(x)= (x-4)^2 +2 

f(x) = a (x-h)  + k 

if k is positive  

shifts up  

Vertical shift 

Vertex (4,2) 

f(x)= 3(x-4)^2  

f(x) = a (x-h)  + k 

a>1        3>1 

narrower or 

skinnier 

vertex (4,0) 

   

f(x)= ½ (x-4)^2  

f(x) = a (x-h)  + k 

0 <a< 1   0< ½<1 

broader or 

fatter 

vertex (4,0) 

 

 

   

f(x)= (x+4)^2  

f(x) = a (x-h)  + k 

if h is positive  

shifts left   

horizontal shift 

vertex (-4,0) 

f(x)= (x-4)^2  

f(x) = a (x-h)  + k 

 if h is negative  

shifts right   

horizontal shift 

vertex (4,0) 

 

f(x)= (x+4)^2  

f(x) = a (x-h)  + k 

 if h is positive  

shifts left   

horizontal shift 

veretex (-4,0) 

 

f(x)= (x-4)^2 -2 

f(x) = a (x-h)  + k 

if k is negative  

shifts down 

Vertical shift 

Vertex (4,-2) 
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f(x)= - ½ (x-4)^2  

f(x) = - a (x-h)  + k 

0 <a< 1   0< ½<1 

broader or fatter 

if “a” is negative  

reflection over 

the x -axis  

vertex is (4,0) 

 

   

 

The basic 

function of  

 f(x) = (x-4)^2 

is the f(x) = x^2 

the graph to the  

right is f(x) = x^2 

 vertex is (0,0) 
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Problems using vertex form of a quadratic equation.     f(x) = a (x-h)^2 +k                   f(x)=ax^2+bx+c  a≠0f(x) 

(1)Find the vertex of this function:    f(x) = -x^2-2x+8 
 

 
 
 
 
 
 
 
 
 
 
                                           Vertex = (-1,9) 
 
Step1 
We place -1 to balance the left of the equal sign of the 
equation to compensate for the -1 taken out. 
Complete the square  
 
Step2 
We place a positive 1 to the left of the equal sign of the 
equation due to completing the square.  
 
Step3 
Multiply -1 to 1 = -1 and then add +1 to the left and right 
of the equal sign to eliminate the left side and make it 
equal to zero. 
 
Step4  
The left is now equal to 0 and the right will add 1 to 8 thus 
getting 9 
 
 
Vertex = (-1,9)  
 
 

(2)Determine the number of x-intercept(s),  
then enter the x-intercept(s), if any, of this function as 
ordered pair(s) below. 
 
-x^2-2x+8 = 0 ||  ax^2+bx+c =0  to find x intercepts if 
any 
-x^2-2x+8 = 0 || Change the sign of all the terms 
 x^2+2x-8 = 0 || Factor quadratic 
(x+4)(x-2)= 0  || 
(x+4)=0   (x-2)= 0 || find x intercepts 
x=-4          x=2       || x intercepts 
(3)Graph this quadratic function by identifying two 

points on the parabola other than the vertex and the x-
intercepts. 

x f(x) = PLOT 

-4 0 (-4,0)  x-
intercept 

-3 5 (-3,5) 

-2 8 (-2,8) 

-1 9 (-1,9) vertex 

0 8 (0,8) 

1 5 (1,5) 

2 0 (2,0) x-intercept 

 

 
 

Finding minimums and maximums and testing for vertex f(x)=ax^2+bx+c  a≠0f(x) 
 
a < 0 then f(-(b/2a)) is the max point  // a > 0 then f(-(b/2a)) is the min point    vertex (x,y)  vertex ((-(b/2a)),f(-(b/2a)))   
 
f(x) = -x^2-2x+8   // a= -1 b= -2  c= 8   
a<0 the graphs vertex will its max point. Thus f(x) = -1 and it is also the x value of the vertex so solve -x^2-2x+8  to 
find the y value of the vertex.  -(-1)^2 – 2(-1) +8 = 9 Thus the vertex is (-1,9) 
 

    

    

    

  

f(x) -1                                 
   f(x) -1 (1) = -(x^2 +2x +1) +8 
      f(x) -1 = -(x^2 +2x +1)      +8 
            +1 =                         +1  
         f(x) 0 = - (x^2 +2x +1)+1+8 
             f(x )=  - (x+1) (x+1) +9 
                f(x )=  - (x+1)^2  +9 
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Consider the following quadratic function. 

 t ( x ) = -( x + 5 )
2
 - 3 

Step 1. Find the vertex of this function. 

 Step 1:  ( )-5 -3   

Step 2. Determine the number of x-intercept(s), then enter the x-intercept(s), if any, of this function as ordered pair(s) 

below. 

  Step 2:  None, the function does not touch the x-axis. 

Step 3. Graph this quadratic function by identifying two points on the parabola other than the vertex and the x-

intercepts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 3:  A=( )-6 -4  ,  B=( )-4 -4   

x f(x) = y -(x+5)2 -3 PLOT 

-7 -7 -( (-7)+5)^2  -3 =  
-(-2)^2 – 3 = 
-4-3 = -7 

(-7-7) 

-6 -4  (-6,-4) 

-5 -3  (-5,-3) vertex 

-4 -4  (-4,-4) 

-3 -7  (-3,-7) 
 

 

 

 

 

  

  

 

A: ( 

, 

) 

B: ( 

, 

) 

Points 

(-6,-4) 

 (-4,-4) 

(-7,-7)  

(-3,-7) 

            (-5,-3) 

 (-6,-4)            (-4,-4) 
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VERTEX = (5,-6)                  f(x) = a (x-h)^2 +k                    
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f(x) -2    =   -2 (x^2+10x) – 43                           [add -2 to the left of the = ] 
f(x) -2 (+25)   =   -2 (x^2+10x+25) – 43           [add +25 to the left of the = ] 
f(x) -50    =   -2 (x^2+10x+25) – 43                  [multiply -2 *25=-50] 
       +50   =                                        +50 
f(x)  0 = -2 (x^2+10x+25) – 43 +50                  [bring to the right side -50  50] 
f(x) 0= -2 (x+5)^2 +7                                          [subtracting -43 from 50 = +7]                        
f(x) = -2 (x+5)^2 +7       vertex is (-5,7) 
 
 

Factor and get -2(x+5)(x+5)+7 
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See page 11 problem 33 of chapter 3 review. q(x) = -2x^2 +4x 
 
(1)Find the vertex  
 
(1,2)  test using  
 

a < 0 then f(-(b/2a)) is the max point  // a > 0 then f(-(b/2a)) is the min point    vertex (x,y)  vertex ((-(b/2a)),f(-(b/2a)))   
 
 
(2)Determine x intercepts 
 

x f(x) = -2x^2 +4x PLOT 

-1 -6  (-,5) 

0 0 -2(0)^2+ 4(0)= 0 (0,0) x-intercept 

1 2  (1,2) vertex 

2 0  (2,0) x-intercept 

3 -6  (1,5) 
 

-2x^2 +4x   //   -2x (x-2)   //  -2x=0   thus x=0   // x-2 = 0 thus x=2  // x intercepts are (0,0) & (2,0) 

 
(3)graph 
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Quadratic Equations and other common functions 

  
 

    

f(x)= x or x^1 
positive odd  

f(x)= x^2 
positive even 

f(x)= -x^2 
negative even 

f(x)= x^3 
odd positive 

f(x)= -x^3 
odd negative 

f(x)= x^1/2 
even 

f(x)= x^1/3 
odd 

 

 
 

 
 

 
 

 

f(x)= |x| 
 

f(x)= -2 |x| 
 

f(x)= 1/x^2 
positive even 

f(x)= - (1/x^2) 
negative even 

f(x)= 1/x^1 
odd positive 

f(x)= - (1/x^1) 
negative odd 
 

f(x)= 
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Other functions 

 

 
The higher the degree the flatter the function gets in relation to the x axis. 

 
The higher the degree the flatter the function gets in relation to the x axis. 
 
 

 
a || if a > 1  = narrower or skinnier ||                       a ||if 0<a<1  = broader or fatter 
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Original graph is  = x^2 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

Original function graph is   = - x^3 
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 or   
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 or  
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Transformations of Functions 
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b).             g(x) = 4 | x | 
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THE DIFFERENCE QUOTIENT 
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Combining Functions 
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f(-1) =1 thus (-1,1) hence  g(-1) = 3 thus (-1,3)  
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Another way of combining functions beside multiplication, division, addition and subtraction is in the form of 
COMPOSITION.  
COMPOSITION of one function with another means apply one function f(x) to the output of another function g(x). 
In COMPOSITION functions f(x) and g(x) are not commutative [a+b = b+a or ab= ba]. 
 
 

 

   f of g  

 x=4 then g(x) = x +2   4+2   

f(g(x)) then  f(4+2)  f(6) 
f(6) = 2x^2-5  f(6) = 2(6)^2—5  67 
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 thus f(g(x)) = f(5x-8) hence we takes this value (5x-8)^2 or (5x-8)(5x-8) = 25x^2-80x+64 
 
 

 
 

 

 
 
g(x)= [(x+1 )/ (3)]   f(g(x)) = f([(x+1 )/ (3)]) 
 
f([(x+1 )/ (3)]) = |x-2|  |[(x+1 )/ (3)]) -2|   
 
|[(x+1 )/ (3)]) -2| |[(x+1 )/ (3)]) –(2/1) (3/3) | 
 
                                    |[(x+1 )/ (3)]) –(6/3)| 
 
                                    |[(x-5 )/ (3)]| 
 
Always keep the absolute value sign. 
 

 

 
 
f(x) = |x-2|  g(f(x)) = g(|x-2|) 
 
g(|x-2|) = [(x+1 )/ (3)]  [([|x-2|]+1 )/ (3)] 
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Decreasing open intervals Increasing open intervals Constant open intervals 

 
(-6,-4) = (-6, 0)  (-4,0)  =  -6 < x < -4 
 
( 3, 6) = ( 3, 0)  ( 6, 0)  =   3 < x < 6 
 

 
( -4, 0) = ( -4, 0)  ( 0, 0)  =   -4 < x < 0 
 

 
( 0, 3) = ( 0, 0)  ( 3, 0)  =   0 < x < 3 
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Inverses of Functions 
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FIND THE INVERSE OF: 

 
 

 

  
 

Y = f(x) 

 

 
 
 

X Y 

4 5 

1 2 

-4 1 

-5 -5 

Y = f-1(x) 

 

 

X Y 

5 4 

2 1 

1 -4 

-5 -5 

(a)  f (-5) point  ( -5, 5)   

 

(b)   f (3) point  ( 3, 4 ) 
 
(c)  f-1(1) point   ( 1, -4) 
 
(d)  f-1(-5) point  ( -5, -5) 
 

 

Cross multiply 


