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Find the distance between (4, -5) and (8, 3) 
 

Distance Formula: 2

12

2

12 )()( yyxxd −+−=  

 

   22
))5(3()48( −−+−=d  

   22
)8()4( +=d  

   6416 +=d  

   80=d  

   52
4

•=d  

   52
2

=d  

   54=d  

 
 
Find the slope and the midpoint for the two points  (5, -1) and (-3, 4) 
 

Slope Formula: 
)(

)(

12

12

xx

yy
m

−

−
=   Midpoint Formula: 







 ++

2
,

2

2121 yyxx
 

)53(

))1(4(

−−

−−
=m      







 +−−+

2

41
,

2

)3(5
 

   
8

5

−
=m       









2

3
,

2

2
 

   
8

5
−=m       









2

3
,1  

 
 
Laws of Exponents: 
 

multiplication  negative exponents  division 

mnnm xxx +
=⋅

      
n

n

x
x

1
=

−    mn

m

n

x
x

x −
=  

 1275 xxx =⋅     
4

4 1

x
x =

−    5

3

8

x
x

x
=

 

 
 

ex1) 
3838

7253

−−

−−

ecba

dcba
  = 

)5(338

)3(07)8(2

−−−

−−−−−

ba

edc
= 

25

376

ba

edc
 

 
 

ex2) 

2

4

3
−










y

x
=  

8

6

−

−

y

x
 = 

6

8

x

y
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Write the equation of the line with a slope of -2 and passing through (4, 7). 
  
Use the point slope form:      y – y1 = m(x – x1) 
 

y – 7 = -2(x – 4) 
 
y – 7 = -2x + 8 
 
y= -2x + 15 
 

 
Write the equation of the line passing through (4,5) and (7,9) 
 
 
     
   
 

 
 

 
 
 
 
 
 
Write the equation of the line parallel to 3x + 5y = 7 passing through (-1, 2) 
 
First, find the slope of the line. 
 

735 +−= xy     Two lines that are parallel have the same slope. 

5

7

5

3
+

−
= xy     ( ))1(

5

3
2 −−

−
=− xy  

      ( )1
5

3
2 +

−
=− xy  

slope:    
5

3−
=m    

5

3

5

3
2

−
+

−
=− xy         

 
5

10

5

3

5

3
+

−
+

−
= xy            

      
5

7

5

3
+

−
= xy  

 
 
 
If we were to convert this linear equation in slope intercept form to standard form we would 
multiply each side by 5 and then add 3x to both sides so that it would be � 
 

   3x + 5y = 7 

3

4

)47(

)59(
=

−

−
=m )4(

3

4
5 −=− xy

3

16

3

4
5 −=− xy

3

15

3

16

3

4
+−= xy

3

1

3

4
−= xy

Slope intercept form 

Standard form 
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Write the equation of the line perpendicular to 4x + 3y = 9 passing through (7, -3) 
 
First, find the slope of the line. 
           

943 +−= xy        ( )7
4

3
)3( −=−− xy  

3
3

4
+

−
= xy           

4

21

4

3
3 −=+ xy  

slope:   
3

4−
=m                

4

12

4

21

4

3
−−= xy   

                 
4

33

4

3
−= xy  

Two lines that are perpendicular have    
slopes that are opposite reciprocals  
of each other. 
 
 

3

4−
=m

   4

3
=⊥ m

 

       
                 
 
 
Solve the following quadratic equations by factoring: 
 
 12x2 – 7x – 10 = 0      5x2 + 28x - 32 = 0 
 
 (3x + 2)(4x – 5) = 0      (5x – 4)(3x + 8) = 0   
  
 3x + 2 = 0 or   4x – 5 = 0    5x – 4 = 0 or 3x + 8 = 0 
  

      3x = -2        4x = 5          5x = 4                 3x = -8 
  

        
3

2−
=x          

4

5
=x              

5

4
=x                  

3

8−
=x  

  
 
 
Solve the following quadratic equation by using square roots: 
 
 x2 + 5 = 11       x2 - 8 = 32 
 
        x2 = 6             x2 = 40 
 

        6±=x             102±=x  
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Solve the following quadratic equation  
using the quadratic formula. 
 

 
ex1. 3x2 + 4x – 2 = 0    ex2. 5x2 - 12x + 3 = 0  
 
  a = 3       a = 5      
  b = 4       b = -12 
  c = -2       c = 3 
 

 
( )

32

23444
2

•

−••−±−
=x     

52

354)12(12
2

•

••−−±
=x  

 
6

24164 +±−
=x      

10

6014412 −±
=x  

 
6

404 ±−
=x      

10

8412 ±
=x  

 
6

1024 ±−
=x      

10

21212 ±
=x  

 
( )

6

1022 ±−
=x      

( )
10

2162 ±
=x  

 
3

102 ±−
=x      

5

216 ±
=x  

 
 
ex3. 6x2 + 2x + 5 = 0       
 

  a = 6             
  b = 2        
  c = 5        
 

 
62

56422
2

•

••−±−
=x      

 
12

12042 −±−
=x       

 
12

1162 −±−
=x  Because a negative is under the radical, there is no real solution.  

   
 
 
Function notation  Given:    f(x) = 3x2 + 2x – 5      
 

Find: f(2)      Find: f(-3) 
f(2) =  3(2)2 + 2(2) – 5   f(-3) = 3(-3)2 + 2(-3) - 5 

  f(2) =  3●4 + 4 – 5    f(-3) = 3(9) – 6 - 5 
  f(2) =  12 + 4 – 5    f(-3) = 27 – 6 - 5 
  f(2) = 11     f(-3) = 16  

a

acbb
x

2

4
2

−±−
=
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Multiplying Polynomials 
 
ex1)  (2x + 3)(6x – 5) 
  
 (2x)(6x) + (2x)(-5) + (3)(6x) + (3)(-5) 

12x2 – 10x + 18x – 15 
12x2 + 8x – 15 

 
 
 
ex2)  (3x + 4)(5x2 – 7x + 6) 
 
 (3x)(5x2) + (3x)(-7x) + (3x)(6) + (4)(5x2) + (4)(-7x) + (4)(6) 
  15x3 – 21x2 + 18x + 20x2 – 28x + 24 
  15x3 – x2 – 10x + 24 
 
 
ex3)  (x + y)2 
  (x + y)(x + y) 
  x2 + xy + xy + y2 
  x2 + 2xy + y2  fast rule �   square the first term  �  x2 
       double the product of the to terms �  2xy 
       square the last term � y2 
 

we need to be using he fast rule when squaring a binomial ! ! ! 
 
ex4)  (3x – 5)2 
   fast rule �   square the first term  �  (3x)2 � 9x2 
     double the product of the to terms �  2(3x)(-5) � -30x 
     square the last term � (-5)2 � 25 
   

put it together � (3x – 5)2 = 9x2 – 30x + 25 
 
 
ex5)  (2x + 3y)2 
 
  fast rule �  4x2 + 12xy + 9y2 
 
 
ex6)  (7x – 3)2 
 
  fast rule �  49x2 – 42x + 9 
 
 
ex7)  (5x - 7)(5x + 7) 
 
 (5x)(5x) + (5x)(7) + (-7)(5x) + (-7)(7) 
  25x2 + 35x – 35x – 49 notice the middle terms cancel 
  15x2 – 49 
       

Algebra II students 
need to use the fast 

rule really FAST! 
 

Don’t forget the middle 
term! 
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Solve the following system by the substitution method. 
 

2x + 3y = 7      
x + 2y = 5   
 
 
Solve for x in the second equation        x = -2y + 5   
 
Now, substitute this value of x into the first equation. 
 
2(-2y + 5) + 3y = 7 
  -4y + 10 + 3y = 7 
          -y = -3 
            y = 3  now substitute this into   x = -2y + 5 
        x = -2(3) + 5 
        x = -6 + 5 
        x = -1 
 
The solution is    (-1, 3) 

 
 
 
Solve the following system by the elimination method (linear combinations). 
 
 3x + 4y = -8 
 5x – 3y = 35 
  
First, decide on a variable to eliminate.   
We chose to eliminate y because of the different signs on their coefficients. 
 
Multiply the 1st equation by  3 �     9x + 12y =   -24 
Multiply the 2nd equation by  4 �  20x – 12y =  140 
 
Add the two equations    29x           =   116 
 
  Solve for x    x    =    4 
 
Now substitute x = 4 into one of the original equations to solve for y. 
 
 3(4) + 4y = -8 
 12   + 4y = -8 
  4y = -20 
    y = -5  �  �  �  �  � so the solution is the point     ( 4,  -5 ) 
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Graphing Parabolas 
 
Determine the vertex, the x-intercepts, the y-intercepts and sketch the graph of the following 
parabola. 

y = 2x2 + x – 6 
 

axis of symmetry:    
a

b
x

2

−
=    x–intercepts � set y = 0 and solve for x  

 a = 2      0 = 2x2 + x – 6 
 b = 1      0 = (2x – 3)(x + 2)    

 
22

1

•

−
=x      2x – 3 = 0       x + 2 = 0 

 
4

1−
=x             

2

3
=x         2−=x  

 

now substitute that x value    we have two x-intercepts:  ( )0,20,
2

3
−








and  

into the equation to find y. 
 

6
4

1

4

1
2

2

−






 −
+







 −
=y     y–intercepts � set x = 0 and solve for y 

6
4

1

16

1
2 −







 −
+








=y     y = 2(0)2 + 0 - 6 

6
4

1

8

1
−

−
+=y      y = -6 

8

48

8

2

8

1 −
+

−
+=y      we have a y-intercept at:  (0, -6) 

8

49−
=y  

 
 

vertex is at   






 −−

8

49
,

4

1
 

 
 
 
 
 
 
 
 
 
 
 ( )6,0 −

( )0,2−









0,

2

3








 −−

8

49
,

4

1
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Radicals: 
 

ex1) 108       ex2) 882  

 
Factor tree for prime factorization    factor tree for prime factorization 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 108        882  

 32
32 •        22

732 ••  

 1
332 •        1

273•  

 36         221  

 
 

ex3) 675
zyx       ex4) 7453 •  

 22222222
zzzyyyyxxx ⋅⋅     7543 ⋅⋅  

 yxzzzyyyxx •⋅⋅⋅⋅⋅⋅⋅      3512  

 xyzyx
332  

 
 

ex5) xxxx 5423
2

•      ex6) 372435 ++  

 xxxx 5243
2

⋅⋅       24312 +  

 23
5212 xx ⋅  

 5212
3

⋅⋅xx  

 1012
4

x        

 

ex7) 
3

2
         ex8) 

15

24
  

3

3

3

2
•   =  

3

6
     

5

8
 = 

5

22
= 

5

5

5

22
•  = 

5

102
 

 

     108 
 
2 54 
 
      2        27 
 
   3    9 
   

         3        3 
 
108 = 22

●33 

     882 
 
2     441 
 
          21    21 
 
        3    7      3     7 
 
 
882 = 2●32

●72 
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Simplifying Rational Expressions 
 
Step 1:   Factor the numerator and the denominator 
Step 2:   Cancel the common factors 
 
 

ex1) 
3

24

15

123

x

xx +
   ex2) 

4

65
2

2

−

++

x

xx
   ex3) 

82

6055
2

2

−−

−−

xx

xx
 

 
3

22

15

)4(3

x

xx +
    

)2)(2(

)3)(2(

+−

++

xx

xx
   

124

)12(5
2

2

+−

−−

xx

xx
 

 
x

x

5

)4(
2

+
    

)2(

)3(

−

+

x

x
    

)2)(4(

)3)(4(5

+−

+−

xx

xx
 

           
)2(

)3(5

+

+

x

x
 

  
  
Solving rational equations: 
 

ex1)    
xx

1

2

7

3

5
=+      ex2)       

43

32

7

3

+

−
=

x

x
 

 x
xx

x 6
1

2

7

3

5
6 •=








+•     )43(7

43

32

7

3
)43(7 +









+

−
=








+ x

x

x
x  

          62110 =+x          ( ) ( )7323)43( −=+ xx  

     1510 −=x              2114129 −=+ xx  

           
2

3
−=x                      x533 =  

              x=
5

33
 

 
 
Solving absolute value equations: 
 

ex1)  953 =+x      ex2)  1872 =−x     

 
   break into two equations     break into two equations 
         
 953 =+x     or   953 −=+x         1872 =−x     or   1872 −=−x  

      43 =x   143 −=x                252 =x       112 −=x     

  

       
3

4
=x     

3

14−
=x             

2

25
=x      

2

11−
=x         
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Absolute value inequalities 
 
 

Ex1)     862 ≥−x  

 
Forget about the inequality for now and just consider 

 

     862 =−x  

 
     break into two equations 

 
862 =−x   862 −=−x   

    142 =x        22 −=x  

             7=x          1−=x      

 
    plot the zeros on the number line 
 

        
 
         

 
 
 
 

test a point in each interval to find the solution set 
        

testing  -4  in the left interval  �  1414686)4(2 =−=−−=−−  which is > 8 TRUE 

 

testing   0  in the middle interval  � 66606)0(2 =−=−=−  which is not > 8 FALSE 

 

testing    8  in the right interval  �  10106166)8(2 ==−=−  which is > 8 TRUE 

 
Therefore,  the solution is the left and right intervals. 

 

{ }71: ≥−≤ xorxx  

 
an ALTERNATIVE notation 

 

( ] [ )∞+∪−∞− ,71,  

 
 

NOTE:   This approach on this inequality may be different from the technique that you 
learned in Algebra I.  It is the approach that will be used in H-Algebra II.  Don’t worry.  
It is much easier than it looks on this page.  It will be reviewed in H-Algebra II. 

-4   -2    0    2    4    6    8 
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