GRADE 8:  2007 BENCHMARK EXAMPLES
                         ALGEBRA STRAND

8.2.1.1
1) Given the equation y = 2.5 x
    Define independent variable - Independent variable is a variable in an equation, whose   

    values make up the domain (the x values). In other words, an independent variable in an 
    equation may have its value freely chosen regardless the values of any other variable
    Define dependent variable -  Dependent Variable is a variable whose value depends on the 

                                                  values of one or more independent variables (the y values)
  Think of Dry Mix;    D = dependent, responsive, and y-axis; 
                                      i = independent, manipulated and x-axis.
    What is the rate of change in this equation?  2.5
    Let y = f(x).  Given f(x) = 2.5 x,  Find f(7) = 17.5
Describe the word linear function - A function that can be graphically represented in the Cartesian coordinate plane by a straight line is called a Linear Function. 

More about Linear Function
· A linear function is a first degree polynomial of the form, F(x) = m x + c, where m and c are constants and x is a real variable. 

· The constant m is called slope and c is called y-intercept. 

Examples of Linear Function
· y = 3x + 5 is a linear function. 

· The graph of the function y = 2x is shown below. This is a linear function since the points fit onto a straight line. 

             
2)  Which line has the same equation as y = 3x – 8
     (a) 3x – 2y = 8   (b) -3x - 2y = -8    (c) 6x – y = 16   (d) 6x – 2y = 16

3)  Which table does not represent a function?  The third table because the x value “0” has two values
	    x
	  y

	  -1
	  0

	   0
	  0

	   1
	  2


	    x
	   y

	   -1
	  -2

	    0
	   0

	    1
	   2


	     x
	   y

	    -1
	  -2

	     0
	   0

	     0
	   2


	     x
	    y

	   -1
	  -1

	    0
	   0

	    1
	   1


4)  Circle the lines that are not linear.
     y = x²         y = x + 1        y = x³       2x + 2y = 0     x = 1     y = -3    y = 1/x
8.2.1.2
1) Uncle Jim gave Emily $50 on the day she was born and $25 on each birthday after that.  The   

    function f(x) = 50 + 25x  represents the amount of money Jim has given after x years.  
a. The rate of change is 25 
b. How much has Emily received on her 12th birthday?  $350
2)  Given the equation:  m = 4p + 3

     If the value of p increases by 2, how much does the value of m increase?

(a)  2      
(b) 4

(c) 7

(d) 8

3)  Leon planted 3 rows of tomatoes with n in each row.  He planted 1 row of beans with 5 in 

     each row.  Write an equation to find t, the total number of rows he planted.
           t = 3n + 5
8.2.1.3
Given f(x) = x², make a table and plot the points on a grid to show that this equation is not a line.  
	    x
	  - 3
	  - 2
	  - 1
	  0
	  1
	  2
	  3

	  f(x)
	    9
	    4
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	  1
	  4
	  9


	   
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


8.2.1.4

1)  Given the arithmetic sequence below, name the next 3 numbers:

     a. 3,7,11, 15, 19, 23, 27
     b. How did you calculate your answer?  Added 4 each time. 
     c. This is a linear function that can be expressed as f(x) = mx + b, where x = 1,2,3,….

         Express the sequence above using “a general rule” or the linear function form.  
         f(x) = 4x - 1
2)  Which is an arithmetic sequence?

   
(a)  4, 8, 16, 32, 64


(b)  11, 12, 14, 17, 21


(c)  28, 15, 2, -11, -24


(d)  30, -25, 20, -15, 10

8.2.1.5
1)   Name the next 3 numbers in the geometric sequence  6, 12, 24, 48,  96,  128
      How did you calculate your answer?  2 x 3,   2 x 2 x 3,   2 x 2 x 2 x 3,   2 x 2 x 2 x 2 x 3
      Therefore the next term is 2 x 2 x 2 x 2 x 2 x 3 = 96  and the next term is …..

      This is non-linear.  Complete this equation f(a) = 2ª·__  Where a = 1, 2 ,3 …..

                    f(a) = 2ª·3  
2)  A sequence is given:  1.5, 4.5, 13.5, 40.5, …   three to the seventh power times 1.5
     What is the 7th term of this sequence? 

a) 121.5

b) 364.5

c)  1093.5

d) 3280.5

8.2.2.1
Represent this linear functions  f(x) =  25x + 50  with a ……

Table
	   x
	      0
	       1
	       2
	        3
	       4

	  F(x)
	     50
	      75
	     100
	      125
	     150


Make up a problem to match the equation above.
Uncle Jim gave Emily $50 on the day she was born and $25 on each birthday after that.
Make a grid and sketch a graph of this equation. Answers will vary
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


8.2.2.2
1.)  Given y = 25x, Find the slope.  25
2.)  Given  y = 25x + 50, Find the slope =   25  y-intercept   50   ( like 8.2.1.2 )
3.)  What does the y-intercept represent in this problem? 

       Where the line intersects the y-axis which is at 50.
8.2.2.3

1.)  Given f(x) = mx + b  what happens to a line when the value of m increases? It gets steeper
      The value of m decreases?  It gets less steep or flatter
      The value of m is negative?  It points up and to the left.
2)  Given the equation of the line y = 2x – 8.  Which equation is the same?


(a) 3x – 2y = 8

(b) -3x – 2y = -8


(c) 4x – y = 16


(d) 4x – 2y =16
8.2.2.4
1.) A girl starts with $100 in savings and adds $10 at the end of each month.  At the end of x months she will have  100 + 10x
Make a table, graph, and write a verbal description how you got your answer.

	 Month
	    0
	    1
	      2
	     3
	     4
	     5
	    6

	  Amt $
	  100
	  110
	    120
	   130
	   140
	   150
	  160


	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Verbal description: Start with $100 and add this to the number of months times $10.
8.2.2.5
1)  A girl invests $100 at 10% annual interest.  She will have 100(1.1ª) dollars after “a” years.  
     Make a table, graph, or write a verbal description for year 1, 2, 3, 4, 5 ,6.

	      1
	       2
	       3
	      4
	      5
	       6
	
	

	     110
	     121
	    133
	  146.41
	  161.05
	  177.16
	
	


	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Verbal description – The compound annual interest earned is $100 times 1.1 to the power “a” in which “a” is the number of years
2)  Given the sequence -1, -7, -13, -19, -25, ……..  What is the function rule for the sentence?
       Add a negative six to the next term in the sequence.  F(x) = -6x + 5
8.2.3.1 
1.)  Evaluate πr²h when r = 3 and h = .5 and then use an approximation of π to obtain an 

      approximate answer.   14.13 when π ≈ 3.14
8.2.3.2

1)  Give an example of generating equivalent expressions by identifying the properties used.    

     Include the associative, commutative and distributive properties in your example.
Example:  ¾ · ⅔ = 3 · 2    2 · 3    2 · 3    = 1/2 
                                  4 · 3    4· 3    2·2·3
2)   mg + mh = m(g+ h) is an example of which property?  Distributive
3)   M·N = N·M is an example of which property?  Commutative
4)  Simplify (4x²)² + 4x³ =  16x^4 + 4x³
8.2.4.1

1.)  The surface area of a cylinder is A = 2π(5)h + 2π(5)²  for a fixed radius of 5. 
a. Reduce this.  10 π·h + 50 π or  10 π( h + 5)
b. Is this a linear function of the height?  Yes
8.2.4.2
1.) Solve the equation:  10x + 17 = 3x.  Show your work.

                                     -10x            -10x

                                                 17 = -7x
                                                     x = - 17/7 or  x ≈ 2.429
2.)  Solve 2x + 14 = 24    x = 5
3.) Express the radius of a circle in terms of its circumference.  C = 2 π·r   or   r = C/2 π
8.2.4.3

1.)  Determine the equation of the line through the points (-1, 6) and (3, 5).

          y = - ¼ x + 5¾
2.)  Given: The slope of a line equals 2 and passes through the point (4, 2).  Write the equation of 
      the line.    
                            y = 2x - 6
8.2.4.4
1.)  A gas station charges $.10 less per gallon of gas if a customer also gets a car wash.  Without the car wash, gas cost $2.75 per gallon.  The car wash is $8.95.  What are the possible amounts of gas that you can buy if you also get a car wash and can spend at most $35?
With a car wash the cost of gas is $2.65 per gallon.  
Let g = the number of gallons you purchase, then  2.65·g + 8.95 ≤ 35

8.2.4.5
1.)  Solve the inequality:  -3x <  6.  Graph your results on a number line (sketch one).

             x > - 2             The graph is a circle around the – 2 on a number line with an arrow 

                                     pointing to the right.
2.)  Ann sells bracelets for $4 and necklaces for $8.  Write an inequality that shows x, the 
      number of  bracelets and y, the number of necklaces Ann must sell to make at least $100.
                 4x + 8y > 100
3)  Graph the inequality:   -3 <  n  < 2        Given a number line; you have circles around the

                                                                    – 3 and 2 with a line connecting these two.
8.2.4.6
1.) Solve │2x – 4│ = 6 has two solutions.  One is 5, what is the other one?  x = - 1
2.) Solve this inequality.  │r – 2.1│ ≤ .01      1.99  ≤  r  ≤ 2.11
3) Solve 5 + 2│r – s│  when r = -4 and s = 9     31
8.2.4.7
1.) Marty’s cell phone company charges $15 per month plus $.04 per minute.  Jenny’s cell 
      phone company charges $.25 per minute.  Use a system of equations to determine the 
      advantages of each plan based on the number of minutes used.

     y = .04x + 15     and     y = .25x
     Setting these two equations equal, the point at which they are the same is about 71.4 
     min.  Using less than 71.4 min Jenny’s plan is cheaper and more than 71.4 min Marty’s 
     plan is cheaper.


2)  Lisa has 5 more green marbles than blue marbles.  She has a total of 40 green and blue 

     marbles.  Which system of equations represents this situation if x is the number of green 

     marbles and y is the number of blue marbles?
(a)  y = x + 5       

       x + y = 40

(b) x = y + 5
x + y = 40

(c) y = x + 5

y =  x + 40

(d) x = y + 5

x = y + 40

8.2.4.8
Give an example of an equation that has no solutions, one solution and infinite solutions.

NO solutions:  x + 4 = x + 3
ONE solution:  2x + 3 = 7     x = 2
INFINITE solutions:   x = x 
8.2.4.9                                                                                                                            ___
Solve for r.     π·r² = 5 where r is the radius of a circle.    r = square root of 5 π = √5 π
