
 

PreCalculus Summer Assignment 

 

Welcome to PreCalculus! We are excited for a fabulous year. Your summer assignment is available digitally on the Lyman 

website. You are expected to print your own copy. 

 

Expectations: 

 These are topics you have covered in previous math courses, thus you are expected to complete EVERY 

problem! 

 

 If you need extra help with any of the topics, you can use Khan Academy or other video tutorial websites, such 

as YouTube, etc. by searching by the topic name. 

 

 We suggest making a completion plan as it is due the first day of school – NO EXCEPTIONS! 

 

 PLAN AHEAD – You are to print the entire packet (including examples). You have the entire summer to locate a 

printer (such as a local library) so no excuses! 

 

Directions:  

 These questions are to be done without a calculator! 

 

 You should read through the examples shown before each set of practice problems prior to trying them on your 

own. 

 

 Do all your work for every problem printed in your packet. Box or circle your final answer. NO WORK = NO 

CREDIT! 

 

 Once you’ve completed your packet, write ONLY YOUR FINAL ANSWERS on the separate document page, labeled 

Answer Sheet.  

 

 The Answer Sheet and the packet containing your corresponding work will be graded for ACCURACY!!! 

 

Let’s make it a great year!   

 

 

 

 

 

 

 

 

 

 

 

 



Topic #1: Factoring 

Examples: Review the following examples before completing the practice problems on the next page. 

 

 

 

 

 

 

 

 

 

 

 

 

The term “factoring” usually means that coefficients are rational numbers. For instance, 𝑥2 − 2 could technically be 

factored as (𝑥 + √2)(𝑥 − √2) but since √2 is not rational, we say that 𝑥2 − 2 is not factorable. 

It is important to know that 𝑥2 + 𝑦2 is unfactorable. 

 

Completely factor the following expressions. 

1. 4𝑎2 + 2𝑎     2. 𝑥2 + 16𝑥 + 64   3. 4𝑥2 − 64 

   

 

 

 

4. 5𝑥4 − 5𝑦4     5. 16𝑥2 − 8𝑥 + 1   6. 9𝑎4 − 𝑎2𝑏2 

 

 

 

 

7. 2𝑥2 − 40𝑥 + 200    8. 𝑥3 − 8    9. 8𝑥3 + 27𝑦3 

  

 

 

 

10. 𝑥4 − 11𝑥2 − 80    11. 𝑥4 − 10𝑥2 + 9   12. 36𝑥2 − 64 

 

 

 

 

13. 𝑥3 − 𝑥2 + 3𝑥 − 3    14. 𝑥3 + 5𝑥2 − 4𝑥 − 20  15. 9 − (𝑥2 + 2𝑥𝑦 + 𝑦2) 

 

 

 

  

     8 x 8 = 64 
     8 + 8 = 16 
(𝑥 + 8)(𝑥 + 8) = (𝑥 + 8)2 

4(𝑥2 − 16) 
4(𝑥 + 4)(𝑥 − 4) 

5(𝑥4 − 𝑦4) 
5(𝑥2 + 𝑦2)(𝑥2 − 𝑦2) 
5(𝑥2 + 𝑦2)(𝑥 + 𝑦)(𝑥 − 𝑦) 

16𝑥2 − 4𝑥 − 4𝑥 + 1 
4𝑥(4𝑥 − 1) − 1(4𝑥 − 1) 
(4𝑥 − 1)2 

𝑎2(9 − 𝑏2) 
𝑎2(3𝑎 + 𝑏)(3𝑎 − 𝑏) 

2(𝑥2 − 10𝑥 + 100) 
2(𝑥 − 10)2 

(𝑥 − 2)(𝑥2 + 2𝑥 + 4) (2𝑥 + 3𝑦)(4𝑥2 − 6𝑥𝑦 + 9𝑦2) 

𝑥4 − 16𝑥2 + 5𝑥2 − 80 
𝑥2(𝑥2 − 16) + 5(𝑥2 − 16) 
(𝑥2 − 16)(𝑥2 + 5) 
(𝑥 + 4)(𝑥 − 4)(𝑥2 + 5) 

𝑥4 − 9𝑥2 − 𝑥2 + 9 
𝑥2(𝑥2 − 9) − 1(𝑥2 − 9) 
(𝑥2 − 1)(𝑥2 − 9) 
(𝑥 + 1)(𝑥 − 1)(𝑥 + 3)(𝑥 − 3) 

4(9𝑥2 − 16) 
4(3𝑥 + 4)(3𝑥 − 4) 

Common Factor: 𝑥3 + 𝑥2 + 𝑥 = 𝑥(𝑥2 + 𝑥 + 1) 

Difference of Squares:  𝑥2 − 𝑦2 = (𝑥 + 𝑦)(𝑥 − 𝑦) or 𝑥2𝑛 − 𝑦2𝑛 = (𝑥𝑛 + 𝑦𝑛)(𝑥𝑛 − 𝑦𝑛) 

Perfect Squares: 𝑥2 + 2𝑥𝑦 + 𝑦2 = (𝑥 + 𝑦)2 

Perfect Squares: 𝑥2 − 2𝑥𝑦 + 𝑦2 = (𝑥 − 𝑦)2 

Sum of Cubes: 𝑥3 + 𝑦3 = (𝑥 + 𝑦)(𝑥2 − 𝑥𝑦 + 𝑦2)  -Trinomial unfactorable 

Difference of Cubes: 𝑥3 − 𝑦3 = (𝑥 − 𝑦)(𝑥2 + 𝑥𝑦 + 𝑦2)  -Trinomial unfactorable 

Grouping: 𝑥𝑦 + 𝑥𝑏 + 𝑎𝑦 + 𝑎𝑏 = 𝑥(𝑦 + 𝑏) + 𝑎(𝑦 + 𝑏) = (𝑥 + 𝑎)(𝑦 + 𝑏) 

 

 

2𝑎(𝑎 + 2) 

𝑥2(𝑥 − 1) + 3(𝑥 − 1) 

(𝑥 − 1)(𝑥2 + 3) 

 

𝑥2(𝑥 + 5) − 4(𝑥 + 5) 

(𝑥 + 5)(𝑥 − 2)(𝑥 + 2) 

9 − (𝑥 + 𝑦)2 

(3 + 𝑥 + 𝑦)(3 − 𝑥 − 𝑦) 



Practice: Factor each expression completely. 

1. 𝑥2 + 5𝑥 + 6 
 

 

 

 

2. 64𝑚2 − 25 

3. 2𝑥2 + 5𝑥 + 3 
 

 

 

 

4. 4𝑝2 − 9𝑞2 

5. 3𝑥2 + 4𝑥 + 1 
 

 

 

 

6. 9𝑥2𝑦2 − 49 

7. 3𝑥2 + 30𝑥 + 75 
 

 

 

 

8. 𝑥4 − 16 

9. 𝑥2 + 15𝑥 + 44 
 

 

 

 

10. 64 − 𝑦2 

11. 2𝑥2 + 22𝑥 + 48 
 

 

 

 

12. 9𝑥4 − 4𝑦2 

13. 3𝑥2 − 20𝑥 − 7 
 

 

 

 

14. 𝑎2 + 8𝑎𝑏 + 16𝑏2 

15. 𝑥3 − 11𝑥2 + 28𝑥 
 

 

 

 

16. 25𝑥2 − 30𝑥𝑦 + 9𝑦2 

17. 4𝑥2 − 12𝑥 + 9 
 

 

 

 

 

18. 9𝑥2𝑦2 − 6𝑥𝑦 + 1 

19. 𝑥2 − 16 20. 49𝑥2 + 1 + 14𝑥 
 

 

 

 

 

 

 



 Topic #2: Solving Quadratic Equations 

Examples: Review the following examples before completing the practice problems on the next page. 

Solve each equation by factoring. 

1.                           2.                     3.       

       
 

Solve each equation by completing the square. 

1.  𝑥2 + 6𝑥 + 8 = 0   2.   2 = 6𝑥2 − 𝑥 

𝑥2 + 6𝑥 = −8     
1

3
= 𝑥2 −

1

6
𝑥 

(
𝑏

2
)

2
= (

6

2
)

2
= (3)2 = 9   (

𝑏

2
)

2
= (−

1

6

2
)

2

= (−
1

12
)

2
=

1

144
 

𝑥2 + 6𝑥 + 9 = −8 + 9    
1

3
+

1

144
= 𝑥2 −

1

6
𝑥 +

1

144
 

(𝑥 + 3)2 = 1     
49

144
= (𝑥 −

1

12
)

2
 

𝑥 + 3 = ±1     ±
7

12
= 𝑥 −

1

12
 

x = -4 or      x = -2    𝑥 = −
1

2
      𝑜𝑟      𝑥 =

2

3
 

 

Solve by using the Quadratic Formula. 

1. 2𝑥2 − 5𝑥 − 3 = 0 

 

 

 



Practice: Solve each equation. 

1. 3𝑥2 − 7𝑥 − 6 = 0 
 

 

 

 

 

 

2. 3𝑥2 + 10 = −11𝑥 

3. 𝑥2 + 5𝑥 = −4 
 

 

 

 

 

 

4. 6𝑥 − 9 = 𝑥2 

5. 6𝑥2 + 5𝑥 − 4 = 0 
 

 

 

 

 

 

6. 6𝑥2 = 𝑥 + 15 

Practice: Solve each equation by using the Quadratic Formula. 

1. 𝑥2 − 𝑥 − 2 = 0 
 

 

 

 

 

 

 

 

 

2. −2 − 2𝑥2 = 4𝑥 

3. 6 − 4𝑥 + 3𝑥2 = 8 
 

 

 

 

 

 

 

 

 

4. 4𝑥2 + 𝑥 − 1 = 0 

5. 𝑥(−3𝑥 + 5) = 7𝑥 − 10 
 

 

 

 

 

 

 

 

 

6. (5𝑥 + 5)(𝑥 − 5) = 7𝑥 

 



Topic #3: Solving Advanced Equations 

Examples: Review the following examples before completing the practice problems. 

 

1.  Solve |2x – 3| = 7           

 
 

2.  Solve x(2x – 4) = (2x + 1)(x + 5) 

 
 

Practice: Solve each equation. Find all solutions.  

1. 
3𝑥+1

2
= 5   2.   √2𝑥 + 5 = 10   3.   10 − (𝑥 + 7) = 5 

 

 

 

 

4.  √𝑥 − 3 = 7   5.   (𝑥 + 1)2 = 81   6.   
𝑥

2
−

𝑥

5
= 3 

 

 

 

 

7. |𝑥 − 2| = 5   8.   2√𝑥 − 3 = 8   9.   𝑥2 + 5 = 4 

 

 

 

 



Topic #4: Transforming Parent Functions 

Examples: Review the following examples before completing the practice problems on the next page. 
 

Common Parent Graph Functions 

 

 

 



 

Practice: For each of the following equations, state the parent equation and then sketch its graph. Be sure to 

include any key points (i.e., vertex, inflection point, etc.). 

1. 𝑦 = −
1

3
(𝑥 + 4)2 + 7     2.   𝑦 = |𝑥 + 5| − 2 

 

 

 

 

 

 

 

 

 

 

3.   𝑦 =
1

𝑥+1
+ 10      4.   𝑦 = 2𝑥 − 8 

 

 

 

 

 

 

 

 



5.   𝑦 = −(𝑥 − 2)3 + 1     6.   𝑦 = √𝑥 + 7 

 

 

 

 

 

 

 

 

 

 

 

Practice: For each of the following problems, state whether or not it is a function. Explain your answer.  

   7.          8.  

 

 

 

 

 

 

 

 

 9.     𝑦 = 7 ± √9 − 𝑥2      10.    𝑦 = 3(𝑥 − 4)2 

  



Topic #5: Simplifying Rational Expressions 

Examples: Review the following examples before completing the practice problems. 

 

Simplify each expression completely. Assume the denominator does not equal zero. 

1.                            

 
 

 

2.           

 
 

 

Practice: Simplify each of the following expressions completely. Assume the denominator does not equal zero. 

1. 
2(𝑥+3)(𝑥−2)

6(𝑥−2)(𝑥+2)
   2.   

15(𝑥−1)(7−𝑥)

25(𝑥+1)(𝑥−7)
    3.    

36(𝑦+4)(𝑦−16)

32(𝑦+16)(16−𝑦)
 

 

 

 

4.   
(𝑥+3)2(𝑥−2)4

(𝑥+3)4(𝑥−2)3   5.   
12(𝑥−7)(𝑥+2)4

20(𝑥−7)2(𝑥+2)5   6.    
𝑥2+5𝑥+6

𝑥2+𝑥−6
 

 

 

 

7.    
2𝑥2+𝑥−3

𝑥2+4𝑥−5
   8.    

𝑥2+4𝑥

2𝑥+8
    9.    

𝑥2−1

(𝑥+1)(𝑥−2)
 

 

 

 

10.    
𝑥2−4

𝑥2+𝑥−6
   11.   

𝑥2−16

𝑥3+9𝑥2+20𝑥
    12.   

2𝑥2−𝑥−10

2𝑥2+7𝑥+2
  

 

 

  



Topic #6: Systems of Equations 

Examples: Review the following examples before completing the practice problems on the next page. 

 

Solve each system using substitution. 

1. y = 2x       2.   y = 7 – 3x  

x + y = 9            3x + y = 10 

    

Answer: (3, 6)  this is the point on the graph where these two lines would intersect 

Solve the system using elimination. 

3. x + 3y = 7 

4x – 7y = -10 

 

 

Answer:   no solution  



Practice: Solve each of the following systems. Be sure to state your answer as an ordered pair. Explain what the 

answer tells you about the graphs of the equations.  

1.  2𝑥 − 3𝑦 = −19  2.  8𝑥 + 2𝑦 = 18  3. 12𝑥 − 16𝑦 = 24  4.  
1

2
𝑥 − 7𝑦 = −15 

     −5𝑥 + 2𝑦 = 20       −6𝑥 + 𝑦 = 14       𝑦 =
3

4
𝑥 −

3

2
        3𝑥 − 4𝑦 = 24 

 

 

 

 

 

Practice: The graph of y = 0.5(x – 4)2 + 3 is shown at the right. Use the graph to solve each of the following 

equations. Explain how you got your answer.  

5.    
1

2
(𝑥 − 4)2 + 3 = 3    6.   

1

2
(𝑥 − 4)2 + 3 = 5 

 

 

7.    
1

2
(𝑥 − 4)2 + 3 = 1    8.   

1

2
(𝑥 − 4)2 = 8 

      

 

Practice: Solve each of the following systems of equations algebraically. What does the solution tell you about the 

graph of the system?  

9.   𝑦 = −3(𝑥 − 4)2 − 2    10.   𝑥 + 𝑦 = 0 

      𝑦 = −
4

7
𝑥 + 4             𝑦 = (𝑥 − 4)2 − 6 

 

 

 

 

 

 

 

 

11.  Adult tickets for the Mr. Moose’s Fantasy Show on Ice are $6.50, while a child’s ticket is only $2.50. At Tuesday 

night’s performance, 435 people were in attendance. The box office brought in $1667.50 for that evening. How many of 

each type of ticket were sold? 

 

 

 



Topic #7: Inverses  

Examples: Review the following examples before completing the practice problems on the next page. 

 

1. Find the inverse rule for each function below. 

 

   
2. The graph of f(x) = 0.2x3 – 2.4x2 + 6.4x is shown to the right. Graph the inverse of this function. 

 

3. Verify that 𝑓(𝑥) =
2𝑥−1

7
 and 𝑔(𝑥) =

7𝑥+1

2
 are inverse functions by composition. 

 

 

 



Practice: Find the inverse of each of the following functions.  

1.  𝑦 = −
3

4
𝑥 + 6    2.   𝑓(𝑥) = 𝑥2 + 6    3.  𝑓(𝑥) =

3

𝑥
+ 6 

 

 

 

4.  𝑔(𝑥) = (𝑥 + 1)2 − 3   5.  𝑦 = 3 + √𝑥 − 4 

 

 

 

 

Practice: Sketch the graph of the inverse of each of the following functions.  

6.  𝑦 =
𝑥

6
+ 2   7.  𝑓(𝑥) = 2𝑥2 − 1  8.  𝑦 =

1

5𝑥
  9.  

 

 

 

 

 

 

 

Practice: For each of the following pairs of functions, determine f(g(x)) and g(f(x)), then use the result to decide 

whether or not f(x) and g(x) are inverses of each other.  

10.  𝑓(𝑥) = 𝑥 + 5    11.  𝑓(𝑥) =
2

3𝑥
    12.   𝑓(𝑥) =

2

3
𝑥 + 6 

       𝑔(𝑥) =
1

𝑥+5
           𝑔(𝑥) =

3𝑥

2
            𝑔(𝑥) =

3(𝑥−6)

2
 

 

  



Topic #8: Trigonometry 

Examples: Review the following examples before completing the practice problems on the next page. 

1. Converting between degrees and radians: 

 
2. Graphing trigonometric functions in the form: 

 
3. On a Unit Circle, calculate cos(60°)  𝑎𝑛𝑑 sin(210°). 

 
 

 

a) cos(60°) =
1

2
  

{since this is the x-value at 60°} 

 

b) sin(210°) = −
1

2
  

{since this is the y-value at 210°} 



Practice: Graph each of the following trigonometric equations.  

1.   𝑦 = sin(𝑥)     2.   𝑦 = cos(𝑥)    3.   𝑦 = tan(𝑥)  

 

 

 

 

 

 

 

Practice: Find each of the following values without a calculator, but by using what you know about right triangle 

trigonometry, the unit circle, and special right triangles.  

4.  cos(180°)     5. sin(360°)    6.   tan(45°) 

 

 

7.  cos(−90°)     8.  sin(150°)    9.  tan(240°) 

 

 

Practice: Convert each of the following angle measures.  

10.   60° to radians  11.  170° to radians  12.  315° to radians          13. −
3𝜋

4
 radians to degrees 

 

 

Practice: For each equation listed below, state the amplitude and period.  

14.  𝑦 = 2 cos(3𝑥) + 7  15.  𝑦 =
1

2
sin(𝑥) − 6  16. 𝑓(𝑥) = −3 sin(4𝑥)  17.  𝑦 = sin (

1

3
𝑥) + 3.5 

 

 

 

 

 

 

 



Practice: Below are the graphs of sine and cosine. Use them to sketch the graphs of each of the following functions 

by hand. Use your graphing calculator to check your answer.  

 

 

 

 

 

18.  𝑦 = −2 sin(𝑥 + 𝜋)      19.  𝑓(𝑥) = cos (4 (𝑥 −
𝜋

4
)) 

 

 

 

 

 

 

 

 

 

20.  𝑦 = 3 cos (𝑥 +
𝜋

4
) + 3     21.  𝑓(𝑥) = 7 sin (

1

4
𝑥) − 3 

 

  



Topic #9: Polynomials 

Examples: Review the following examples before completing the practice problems on the next page. 

1. Make a sketch of each of the following polynomials by using the orientation, roots, and degree. 

 
The roots of a polynomial are the x-intercepts, which are easily found in factored form. The values of x that would make 

each factor equal to 0 are the roots. In part a, the roots of the third degree polynomial are x = -1, 3, and 4. In part b, the 

roots of the third degree polynomial are 6 and -1. The degree tells you the maximum number of roots possible, and since 

this third degree polynomial has just two roots, you might ask where is the third root? x = 6 has what we call a multiplicity 

of 2, since this expression is squared and is thus equivalent to (x – 6)(x – 6). The graph will bounce off the x-axis at x = 6 and 

“bounce” off. The fifth degree polynomial in part c has three roots, 0, -1, and 4 with both -1 and 4 having a multiplicity of 2. 

The fifth degree polynomial in part d has two roots, -1 and 1, with 1 having a multiplicity of 2 and -1 having a multiplicity of 

3. A multiplicity of 3 means that the graph will look cubic at the x-intercept (it will flatten out at the x-axis). 

 
2. Write the exact equation of the graph shown at the right. 

From the graph, we can see the x-intercepts are -3, 3, and 8 so the factors are (x + 3), 

(x – 3) and (x – 8). Since the graph bounces off the x-axis at -3, this factor has a 

multiplicity of 2 and should therefore be squared. So the function is 𝑓(𝑥) =

𝑎(𝑥 + 3)2(𝑥 − 3)(𝑥 − 8). We need to determine the value of a to have an exact 

equation. 

 
 



Practice: Sketch the graph of each of the following polynomials.  

1.  𝑦 = (𝑥 + 5)(𝑥 − 1)2(𝑥 − 7)     2.  𝑦 = −(𝑥 + 3)(𝑥2 + 2)(𝑥 + 5)2 

 

 

 

 

 

 

3.  𝑓(𝑥) = −𝑥(𝑥 + 8)(𝑥 + 1)     4.  𝑦 = 𝑥(𝑥 + 4)(𝑥2 − 1)(𝑥 − 4) 

 

 

 

 

 

 

Practice: Below are the complete graphs of some polynomial functions. Based on the shape and location of the 

graph, describe all the roots of the polynomial function, its degree, and orientation. Be sure to include information 

about multiplicities.  

5.         6.   

 

 

 

 

Practice: Using the graphs below and given information, write the specific equation for each polynomial function.  

7.  y-intercept: (0, -15)      8.  y-intercept: (0, 3) 

  



Topic #10: Complex Numbers 

Examples: Review the following examples before completing the practice problems on the next page. 

1. Simplify each of the following expressions. 

 

 
 

Practice: Simplify the following expressions.  

1.  (6 + 4𝑖) − (2 − 𝑖)   2.   8𝑖 − √−16    3.  (−3)(4𝑖)(7𝑖) 

 

 

 

 

 

 

 

 

4.  (5 − 7𝑖)(−2 + 3𝑖)   5.   (3 + 2𝑖)(3 − 2𝑖)   6.  (√3 − 5𝑖)(√3 + 5𝑖) 

 

 

 

 

 

 

 

 

 

 



Practice: Below are the complete graphs of some polynomial functions. Based on the shape and location of the 

graph, describe all the roots of the polynomial function. Be sure to include information such as whether roots are 

double or triple, real or complex, etc. 

7.         8.  

 

 

 

 

 

 

 

 

 

 

 

 

 

9.  Write the specific equation for the polynomial function passing through the point (0, 5), and with roots 𝑥 = 5, 𝑥 = −2, 

and 𝑥 = 3𝑖. 

 

 


