
Survey of the 
fundamentals of algebra

Dimension 2000, © 2014 Reproducible for Students

The Survey of the fundamentals of algebra is an end of year opportunity and 
challenge for students.  The Survey of ALgebra activity:

•  Contains 20 fundamental problems that span the algebra i experience,

•  has point values assigned to each problem,

•  challenges students to select and solve problems whose values 
    total 125 points,

•  provides the solutions of similar problems for students to review,

•  provides an answer form on which students can record their answers, and

•  provides a complete answer key for teachers.

students who successfully earn 125 points can use their points to replace 

missing homework grades or other point deficits that may adversely impact 

their final grade. 

the recommended time frame for implementing the survey of the fundamentals 

of algebra activity is the last 1 or 2 weeks of the course.

students should be allowed to use their notes and texts as resources for 

solving the problems.  At the end of the day, participating in this activity is a 

great way for students to review and prepare for the final exam.



5 points
Simplify:

2(10 – 6)2 – 5

10 points
Evaluate a(b – c)2 + A
for a=2, b=5, & c=2

10 points
Evaluate the polynomial 2x2 + 5x – 10 for x= 1

5 points
Solve for x.
2x + 10 = 20

numeric expressions algebraic expressions

evaluating polynomials

solving equations

10 points
Solve for x.

5x + 8 = 3x + 16
solving equations

5 points
Sketch the graph of:

x > 4

10 points
sketch the graph of:

–2 < x < 4

10 points
(1,2), (2,4), (3,6), (4,8), (5,10), (x,2x) . . . 

5 points
f(x) = 10x – 1

Find f(6)

inequalities inequalities

Explain why or why not

Evaluating functions

10 points
f(x) = 2x + 2

find f(0) + f(4)
evaluating functions

Is this a function? 

Use the formula D=rt to solve the problem.  Terrance drove at an average 
speed of 65 mph for 3 hours.  how far did terrance drive.?

Using a formula 

Survey of the fundamentals of algebra
Student Name _______________________  the following problems are representative of 
the study of algebra I.  Choose and correctly solve any number of problems whose points 
total 125.  Your points will be applied to the process that determines your final grade.

#1 #2

#3 #4

#5

#6 #7

#8 #9

#10

#11 5 points
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5 points
Simplify:

(x2 ) (x2 ) (x3 )

10 points
simplify:  ( 2x2 + 5x + 4 ) + ( 3x2 + 5x – 2 )

laws of exponents

Adding polynomials

5 points
Find the slope of 

y= 3x – 5/2

15 points
sketch the graph of

y = 2x + 3

linear equations

Survey of the fundamentals of algebra

10 points
Simplify:

(2x ) (4x2 ) 3(x5 )
laws of exponents

10 points
simplify:  ( 5x2 + 3x + 9 ) – ( 3x2 + 2x – 4 )

Subtracting polynomials

10 points
simplify:   2x2  ( 5x2 + 3x + 4 )

Multiplying polynomials

linear equations
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#12 #13

#14

#15

#16

#17

#18

Simplify:.  
                       20 x3

Radicals#19

Simplify:.  
                3      2    •     8

Radicals#205 points 5 points
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SUrvey of the Fundamentals of Algebra
Answer Key

1)  27.

2)   20.

3)   x = 5.

4)  x = 4.

5)  – 3

6)    

7)  

8)    f(6) = 59

9)  f(0) + f(4) =  2 + 10 = 12.

10)  Yes, function.  Each domain element has one and only one range element.

11)  d = rt ,   d = 65 mph (3 hrs.) = 195 miles

12)  x7 

13)  24 x8 

14)  5x2 + 10x + 2

15)  2x2 + x + 13

16)  10x4 + 6x3  + 8x2  

17)  m = 3

18) See the graph to the right.

19)  2x    5x

20)  12
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SUrvey of the Fundamentals of Algebra
student Answer sheet (160 points)

1) 	 	  ____________________

2) 	  	 ____________________

3)   	 	 ____________________

4)  	 	 ____________________

5)  	 	 ____________________

6)    

7)  

8)    	 	 ____________________

9)    	 	 ____________________

10)  	 	   _____________________________________________________________________

11)  	 	     ____________________

12)  	 	     ____________________

13)  	 	     ____________________

14)  	 	     ____________________

15)  	 	     ____________________

16)  	 	    ____________________

17) 	 	     ____________________

18) 	 	      ____________________

19)  	 	     ____________________

20)  	 	     ____________________
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-2   -1   0   1   2   3   4   5    6    7    8

0  1  2  3   4  5  6   7  8  9  10

9
8
7
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5
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3
2
1

5 pTs

10 pTs

5 pTs

10 pTs

10 pTs

5 pTs

10 pTs

5 pTs

10 pTs

10 pTs

5 pTs

5 pTs

10 pTs

10 pTs

10 pTs

10 pTs

5 pTs

15 pTs

5 pTs

5 pTs

Student Name ___________________
Class ____________________
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Student tutorial
The problems and solutions below correspond to the problems on the survey of 
algebra challenge.  study these solutions before you solve the problems on the 
challenge pages.

1)  Simplify:  2(12 – 9)2 – 3  Solution:  Follow the Order of Operations PEMDAS.

 2(12 – 9)2 – 3  =  2( 3 ) 2 – 3 = 2 ( 9 ) – 3 = 18 – 3 = 15.

2)  Evaluate a(b – c)2 + a for a=3, b=4, & c=2.  Solution:  Substitute and follow Order of Operations

 a(b – c)2 + a = 3( 4 – 2 )2 + 3 =  3( 2 )2 + 3 = 3( 4 ) + 3 = 12 + 3 = 15.

3)  Solve for x.    5x + 14 = 24.   Solution:  Subtract 14 from both sides.  
        New equation:  5x = 10.  Divide both sides by 5.  New equation and solution:  x = 2.

4)  Solve for x.     6x + 12 = 4x + 20.  Solution:  Subtract 4x from both sides.  
	 New Equation:  2x + 12 = 20.  Subtract 12 from both sides.  New equation:  2x = 8.
	 Divide both sides by 2.  New equation and solution:  x = 4.

5)  Evaluate 2x2 + 3x – 4 for x= 2.  Solution:  Substitute 2 for x and simplify.

 2x2 + 3x – 4 =  2 (2)2 + 3 (2)  – 4 = 2 (4) + 6 – 4 = 8 + 6 – 4 = 14 – 4 = 10

6)  Sketch the graph of x < 4.  Solution:  

6.1)  Sketch the graph of x < 8.  Solution:

7)  Sketch the graph of  2 < x < 9.  Solution:

8)  Given that f(x) = 8x – 2,  find f(4).  Solution:  f(4) = 8 (4) – 2 = 32 – 2 = 30.

9)  Given that f(x) = 5x + 2  find f(0) + f(2).  Solution:  f(0) = 5(0) + 2 = 2.   f(2) = 5(2) + 2 = 12.
	 f(0) + f(2) = 2 + 12 = 14.

10)  Determine if the data is a function.   (3,5), (6,10), (3,15), (9,20), (12,25), (15,30)
	 Solution:  NO.  This data is not a function because the domain element 3 is paired
	                          with TWO range values.  To be a function, each domain element must
	 	 	    be paired with one and only one range value.

	 	 	 	 	 (3,5), (6,10), (3,15), (9,20), (12,25), (15,30).

11)  The formula d = rt indicates that distance = rate of speed • the time traveled.  Assume that
	 a person drives a car at 55 mph (miles per hour) for 6 hours.  The distance traveled is

 given by the formula d = rt.  Thus,  d = 55 mph • 6 hr = 55 ( 6 ) = 330 miles.

0   1   2   3    4   5   6   7    8   9    10

0   1   2   3    4   5   6   7    8   9    10

0   1   2   3    4   5   6   7    8   9    10
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Student tutorial Continued . .  .

12)  Simplify:  a2 ( b2 ) ( a3 ) ( b6 ) .    Solution:  Like variables with exponents can be multiplied
	 by adding the exponents.  a2 ( b2 ) ( a3 ) ( b6 ) = a5 ( b8 ).

12.1)  Simplify:  a6 ( b7 )  ÷ ( a2 ) ( b6 ) .    Solution:  Like variables with exponents can be divided

 by subtracting the exponents.    a6 ( b7 )  ÷ ( a2 ) ( b6 ) =  a4 ( b1 ) = a4 b

13)  Simplify:  2a2 (3 b4 ) (4 a4 ) ( b ) .    Solution:  Multiply the coefficients.  Multiply like variables
	 with exponents by adding the exponents.  2a2 (3 b4 ) (4 a4 ) ( b ) = 24 a6 b5 .

13.1)  Simplify:  20a2 b5  ÷  5 a b2.    Solution:  Divide the coefficients.  Divide like variables

 with exponents by subtracting the exponents.  20a2 b5  ÷  5 a b2 = 4ab3 . 

14)  Simplify:  ( 3x2 + 2x + 6 ) + ( 4x2 + 9x – 5 ). Solution:  Combine like terms.

 ( 3x2 + 2x + 6 ) + ( 4x2 + 9x – 5 ) = 7x2 + 11x + 1.  Note:  When adding or subtracting like 
	 variables with like exponents, the exponents stay the same.

15)  Simplify:  ( 7x2 + 5x + 6 ) – ( 4x2 + 2x + 2 ). Solution:  Combine like terms.

 ( 7x2 + 5x + 6 ) – ( 4x2 + 2x + 2 ) = 3x2 + 3x + 4. 

16)  Simplify:   4x2  ( 3x2 – 2x + 5 ).  Solution: 4x2  ( 3x2 – 2x + 5 )  = 12x4 – 8x3 + 20x2   
	 Note:  The distributive property is applied in this problem.  The term 4x2 is multiplied times 
	 the three terms in the parentheses.  To multiply algebraic terms, multiply the coefficients 
	 and add the exponents of like variables.

17)  Find the slope of y= 6x – 1/2.  Solution:  The slope of a linear equation y = mx+ b is 
	 the number m.  For this linear equation, the slope is m= 6.  

18)  Sketch the graph of  y= 2x – 2  
	 Solution: Apply the algebraic expression

 2x – 2 to the arbitrary x numbers 2, 4, and 6.

 2(2) – 2 = 4 – 2 = 2.

 2(4) – 2 = 8 – 2 = 6.

 2(6) – 2 = 12 – 2 = 10.
	 Place points 2, 6, and 10 spaces above 
	 the x-numbers 2, 4, and 6. 
	 Draw the line.

19)  Simplify      45 x6  .  Solution:     45 x6  =      9 (5) x6 =   3 x3     5

20)  Simplify      12     •       3   .   Solution:      12   •    3   =      36     =   6.

21)  Simplify     32 x7  .  Solution:     32 x7     =      16 • 2 • x6  x   =   4 x3       2x

0  1  2  3   4  5  6  7  8  9  
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