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Topic 1: Exponent Properties / Simplifying Radicals  

DIRECTIONS: Simplify the following WITHOUT a calculator. 

1.    (−22)3 2.   −(
2

5
)−2 3.   (3𝑥2𝑦)3 

4.   
𝑦8

5𝑦10
 5.   

𝑥3𝑦

𝑥𝑦2
 6.   

3𝑥𝑦9

2𝑦2
∙

−7𝑦

42𝑥5
 

7.   8
2

3 8.   4
−1

2  9.  (√16
4

)2 

10.   √100023
 11.   (√−27

3
)−4 12.  −(25

−3

2 ) 

13.  √80 14.  √32 15.  √54𝑥33
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16.  √
1

4
 17.  √

4

75
 

18.  4√3 ∙ √21 

Topic 2: Factoring  

DIRECTIONS: Factor each of the following by GCF (Greatest Common Factor) 

1.   3𝑥4 − 9𝑥2 2.    49𝑥𝑦 + 28𝑥 − 14𝑦 3.   18𝑥3𝑦5 − 12𝑥𝑦2 

 

DIRECTIONS: Factor each quadratic Expression 

4.  𝑥2 − 3𝑥 + 2 5.  𝑥2 + 5𝑥 − 6 6.  2𝑥2 + 5𝑥 − 3 

7.   3𝑥2 − 8𝑥 + 4 8.  3𝑥2 + 17𝑥 + 10 9.  10𝑥2 − 19𝑥 + 6 

 

DIRECTIONS: Factor each special case. 

Difference of Two Squares: 𝑎2 − 𝑏2 = (𝑎 + 𝑏)(𝑎 − 𝑏) 

10.  𝑥2 − 144 11. 9𝑥2 − 16 12.  81𝑥2 − 25𝑦2 

 

Perfect Square Trinomials: 𝑎2 + 2𝑎𝑏 + 𝑏2 = (𝑎 + 𝑏)2      and     𝑎2 − 2𝑎𝑏 + 𝑏2 = (𝑎 − 𝑏)2 
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13.  𝑥2 + 6𝑥 + 9 14.  4𝑥2 − 4𝑥 + 1 15.  25𝑥2 − 30𝑥 + 9 

 

Sum/Difference of Two Cubes: 𝑎3 + 𝑏3 = (𝑎 + 𝑏)(𝑎2 − 𝑎𝑏 + 𝑏2)     and     𝑎3 − 𝑏3 = (𝑎 − 𝑏)(𝑎2 + 𝑎𝑏 + 𝑏2) 

16.  𝑥3 − 8 17.   125𝑥3 + 𝑦3 18.   27𝑦6 − 64 

 

DIRECTIONS: Use synthetic division to factor as indicated. 

19.  𝑥3 − 4𝑥2 + 2𝑥 + 1 = (𝑥 − 1)(                              ) 20.  2𝑥3 + 5𝑥 + 7 = (𝑥 + 1)(                              ) 
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21.  𝑥4 − 3𝑥3 + 𝑥2 + 𝑥 + 2 = (𝑥 − 2)(                     ) 22.  4𝑥4 + 3𝑥2 − 1 = (2𝑥 − 1)(                              ) 

 

    

Topic 3: Solving Equations and Inequalities  

DIRECTIONS: Solve for the unknown variable. 

1.   
2𝑥+1

5
=

3𝑥+1

2
 2.  

𝑥

2
+

5𝑥

6
=

2𝑥

3
+

1

12
 3.  4𝑥 + 3(𝑥 − 8) = 5𝑥 − (𝑥 + 7) 

  

DIRECTIONS: Solve each quadratic for the unknown variable. 

4.  4𝑥2 − 81 = 0 5.  8𝑥2 − 5 = 6𝑥 6.  6𝑥2 + 7𝑥 + 5 = 0 

 

DIRECTIONS: Solve each radical equation. 
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7.  √𝑥 = 3𝑥 − 1 8.  1 + 3√2𝑥 = 7 9.  √2𝑥 − 10 = √8 − 𝑥 

 

DIRECTIONS: Solve each rational equation. 

10.  
3

2𝑥
−

9

2
= 6𝑥 11.  

2

3𝑥
+

2

3
=

8

𝑥+6
 12.  

2

𝑥+1
+

𝑥

𝑥−1
=

2

𝑥2−1
 

Topic 4: Functions 

DIRECTIONS: Evaluate the following. (function notation) 

Given 𝑓(𝑥) = −𝑥2 + 𝑥, find the following. 

1.  𝑓(0) 2. 𝑓(−
1

3
) 3.  Find x when 𝑓(𝑥) = 0 

 

DIRECTIONS: Evaluate the following. (function notation) 

Given 𝑓(𝑥) =
𝑥

3
+

7

4
, find the following. 
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4. Find the x and y intercepts of 

𝑓(𝑥). 
5.  Find x, when 𝑓(𝑥) =

1

8
 6.  𝑓(

−9

8
) 

 

DIRECTIONS: Perform the following function operations. 

Given the functions 𝑓(𝑥) = 2𝑥2 and 𝑔(𝑥) = 3 − 4𝑥, find the following. 

7.  𝑓(𝑔(𝑥)) 8.  𝑔(𝑓(𝑥)) 9.  (𝑓 − 𝑔)(𝑥) 

10.  𝑓(𝑓(𝑥)) 11.  𝑔(𝑔(𝑥)) 12.  𝑓𝑔(𝑥) 
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DIRECTIONS: Match the function with its name. 

 

DIRECTIONS: Use the graph of 𝑦 = 𝑓(𝑥) to below to sketch the following transformations. 
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Topic 5: Miscellaneous 

DIRECTIONS: Find the distance and midpoint between the two points. 

1.   (-2, 5);  (6, -1) 2.  (
3

2
, −

1

2
) ;  (

−3

2
,

7

2
) 3.  (

5

2
, −

3

2
) ;  (1, −4) 

 

DIRECTIONS: Find the equation of the line that has the given characteristics.  Write the equation in any form. 

4.  slope = 
3

4
 

y-intercept =
−2

3
 

5.  Parallel to 2𝑥 + 3𝑦 = 4 

through (-3, 6) 

6.  Perpendicular to 4𝑥 − 7𝑦 = 23 

through (-2, 1) 
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Unit Circle – In Algebra 2, the focus was on degrees. This year, we will primarily use radians.  It is beneficial to 

memorize the unit circle! 

 

 

 
 

 

 

 
  

: _____   rad: _____ 

 

(_____, _____) 

: _____   rad: _____ 

 

(_____, _____) 

: _____   rad: _____ 

 

(_____, _____) : _____   rad: _____ 

 

(_____, _____) 

: _____   rad: _____ 

 

(_____, _____) 

: _____   rad: _____ 

 

(_____, _____) : _____   rad: _____ 

 

(_____, _____) 

: _____   rad: _____ 

 

(_____, _____) 

: _____   rad: _____ 

 

(_____, _____) 

: _____   rad: _____ 

 

(_____, _____) 

: _____   rad: _____ 

 

(_____, _____) 

: _____   rad: _____ 

 

(_____, _____) 
: _____   rad: _____ 

 

(_____, _____) 

: _____   rad: _____ 

 

(_____, _____) 

: _____   rad: _____ 

 

(_____, _____) 
: _____   rad: _____ 

 

(_____, _____) 


