
  

          
Honors Pre-Calculus Summer Packet 

 

 

Welcome to the challenging world of higher-level mathematics.  Included in 

this packet is a description of the skills that you are expected to bring with 

you into the Honors Pre-Calculus course.  These concepts were learned in 

Algebra and Geometry.  Please refresh your memory by doing all the 

exercises completely.  Please read all the enclosed material and do all the 

problems, showing your work.  Bring the completed packet with you on the 

first day of class for your first homework grade.  There will also be a quiz on 

this material at some time during the first week of classes.   We will spend a 

little bit of class time going over the packet and Activity Period will be 

available to you for extra help prior to this quiz. 

 

The first set of pages are resources to help you recall the different 

properties and procedures.  You only need to turn in the actual problems 

which are on the final pages of the packet. 

 

 

Enjoy your summer and we look forward to working with you next school 

year!   

 

 

 

 



Section 1       Properties of Exponents and Radicals 

 

 

 



 

 

 

 

 

 

 

 



Section 2       Polynomials 

 

 

 

 

 



Solving Quadratic Equations by Factoring 
Solve Quadratic Equations Using the Square Root Property You may be able to use the 

Square Root Property below to solve certain equations. The repeated factor gives just one solution to 

the equation.  

 

Square Root Property For any number n > 0, if 𝑥2 = n, then x = ±√𝑛. 

Example: Solve each equation. Check your solutions.  

a. 𝒙𝟐 = 20 

 𝑥2 = 20    Original equation 

 x = ±√20   Square Root Property 

   x = ±2√5   Simplify. 

The solution set is {–2√5, 2√5}. Since (– 2√5)2 = 20 and (2√5)2 = 20, the solutions check. 

b.  (𝒂 − 𝟓)𝟐 = 64 

  (𝑎 − 5)2 = 64   Original equation 

 a – 5 = ± √64   Square Root Property 

 a – 5 = ±8   64 = 8 ⋅ 8 

  a = 5 ± 8   Add 5 to each side. 

a = 5 + 8  or  a = 5 – 8  Separate into 2 equations. 

a = 13   a = –3   Solve each equation. 

The solution set is {–3, 13}. Since (−3 − 5)2 = 64 and (13 − 5)2 = 64, the solutions check. 

 

Solve Equations by Factoring Factoring and the Zero Product Property can be used to solve 

equations that can be written as the product of any number of factors set equal to 0. 

 

Example: Solve each equation. Check your solutions. 

a. 𝒙𝟐 + 6x = 7 

 𝑥2 + 6x = 7    Original equation 

 𝑥2 + 6x – 7 = 0    Rewrite equation so that one side equals 0. 

(x – 1)(x + 7) = 0    Factor. 

x – 1 = 0 or x + 7 = 0    Zero Product Property 

 x = 1  x = –7    Solve each equation. 

Since 12 + 6(1) = 7 and (– 7)2 + 6(–7) = 7, the solution set is {1, –7}.  

b. 12𝒙𝟐 + 3x = 2 – 2x 

    12𝑥2 + 3x = 2 – 2x   Original equation 

          12𝑥2 + 5x – 2 = 0    Rewrite equation so that one side equals 0. 

       (3x + 2)(4x – 1) = 0   Factor the left side. 

 3x + 2 = 0   or   4x – 1 = 0   Zero Product Property 

         x = – 
2

3
         x = 

1

4
  Solve each equation. 

The solution set is {− 
2

3
 ,

1

4
} .  

 



Solving Quadratic Equations by Using the Quadratic Formula 
 

Quadratic Formula To solve the standard form of the quadratic equation, a𝑥2 + bx + c = 0, use the 

Quadratic Formula 

Quadratic Formula 
The solutions of a𝑥2 + bx + c = 0, where a ≠ 0, are given by x = 

−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
. 

 

Example 1: Solve 𝒙𝟐 + 2x = 3 by using the  

Quadratic Formula. 

Rewrite the equation in standard form. 

 𝑥2 + 2x = 3   Original equation 

𝑥2 + 2x – 3 = 3 – 3  Subtract 3 from each side. 

𝑥2 + 2x – 3 = 0   Simplify. 

Now let a = 1, b = 2, and c = –3 in the  

Quadratic Formula. 

x = 
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

 = 
−2 ± √(2)2 − 4(1)(−3)

2(1)
 

 = 
−2 ± √16

2
 

x = 
−2 + 4

2
 or x = 

−2 − 4

2
 

 = 1  = –3 

The solution set is {–3, 1}. 
 

Example 2: Solve 𝒙𝟐 – 6x – 2 = 0 by using the 

Quadratic Formula.  

For this equation a = 1, b = –6, and c = –2. 

x = 
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

 = 
6 ± √(−6)2 − 4(1)(−2)

2(1)
 

 = 
6 + √44

2
 

x = 
6 + √44

2
 or x = 

6 − √44

2
 

The solution set is {
6 + √44

2
, 

6 − √44

2
}. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Section 3      Rational Expressions 

 

 



 

 
 

 

Section 4      Lines and Coordinate Plane 

 

 
 

 



 

 
 

 

 

 

 

 
 

 

 



Section 1 

Simplify each expression.  Write answers in positive exponents only. 

1.  (−𝑎)6(2𝑎4)                            2.  5𝑥0 + (5𝑥)0                            3.  8𝑥3(2𝑥5)2 

 

 

 

 

 

4.  
15𝑏3

3𝑏6
                                      5.  (𝑥−5𝑦6)(𝑥2𝑦3)                       6.  

𝑐2 ⋅ 𝑐4𝑥

𝑐𝑥 ⋅ 𝑐3
 

 

 

 

 

 

7. √8𝑥3𝑦43
                                   8. √𝑥66

                                          9.  √6𝑥𝑦2√2𝑥 

 

 

 

 

 

10.  
√16𝑏54

√𝑏
4                                     11.  

9𝑥

√(3𝑥)23
                            12.  √75𝑦 − √3𝑦                          

 

 

 

 

13.  √250
3

+ 2√16
3

                        14. (
𝑎2𝑏

𝑎−3𝑏2)
−1

                15. 
2𝑚𝑛2(3𝑚2𝑛)2

12𝑚3𝑛4  

 

 

 

 

16.  Write the expression as a single radical 

     

   √18√2
3

 

 

 



Section 2 

Perform the indicated operations and write the result in standard form. 

1.  (3𝑥 − 2) − (8𝑥 − 6)             2.  (𝑥 − 2)(𝑥2 − 5)                           3.  (3𝑥 − 7𝑦)2 

 

 

 

 

 

 

 

4.  (𝑥 − 4)3                              5.  5a(4𝑎 − 6) − 𝑎(3𝑎 + 2)              6.  (𝑦 − 𝑧)(𝑦 + 𝑧) + 3(𝑦 − 𝑧) 

 

 

 

 

 

 

 

 

7.  [3 − (𝑎 + 𝑏)][3 + (𝑎 + 𝑏)]                        8.  (𝑎 + 2𝑏)3 

 

 

 

 

 

 

 

 

9.   3𝑦2 − [2𝑦2 − (5𝑦2 + 4)]                         10.  [(𝑥 + 2) − 𝑦]2 

 

 

 

 

 

 



 

Factor completely. 

 

3 2 3 3 2

3 2 2

2

11.  6y 4 2                   12.  8 1                              13.  6 5 30

9
14.  2 2                              15.                               16.  9 30 25

16

17.  4 5 1  

y y x x x x

r x t t

x x

− + − + − −

+ − − +

+ +

( )

5 3 2

23 3

                                             18.  3 3

19.  27 125                                              20.  4

y y y

a b a b

+ + +

+ − −

 

 

 

 

 

21.  𝑐3 + 7𝑐2 − 5𝑐 − 35                                     22.  2𝑟3 − 50𝑟                            

 

 

 

 

 



 

 

Solve. 

 

23.  6𝑥2 + 5𝑥 − 4 =0               24.  4𝑥2 − 3𝑥 − 2 = 0              25.  2𝑥3 − 𝑥2 = 6𝑥 − 3 

 

 

 

 

 

 

 

 

26. 4𝑥4 –  73𝑥2  +  144 =  0     27.  3𝑡6 –  48𝑡2  =  0              28.  4𝑥2 –  4𝑥 –  11 =  0 

 

 

 

 

 

 

 

 

 

 

 

 

 



Section 3 

 

Write in reduced form. 

1.  
12𝑏6

60𝑏2
                                                          2.  

5𝑤2 − 10𝑤

15𝑤 − 15
 

 

 

 

 

 

 

 

3.  
𝑧 − 5

25 − 𝑧2
                                                      4.  

𝑥3 + 2𝑥2 − 4𝑥 − 8

𝑥3 − 8
 

 

 

 

 

 

Perform the indicated operations and simplify. 

 

2 2

2

9 4 4
5.                               6.  

6 3

y y y a b a b

y y y b b a

− − + +   
 + −   

+ − −    
 

 

 

 

 

 

 

 



7.  
2

𝑠 − 4
−

1

𝑠 + 3
                                               8.  

3𝑥

𝑥2 − 6𝑥 + 8
+

4

𝑥2 − 𝑥 − 12
 

 

 

 

 

 

 

 

 

 

 

 

9.  
2 +

2
𝑥

1
𝑥 + 2 − 1

                                                   10.  

3

√𝑥 − 1
− √𝑥 − 1

4√𝑥 − 1
 

 

 

  

 

 

 

 

Write in reduced form. 

 

11.  
𝑡3 − 27

𝑡3 − 3𝑡2 − 2𝑡 + 6
                                      12.  

𝑥3 − 3𝑥2 + 2𝑥

𝑥3 − 4𝑥
 

 

 

 

 

 

 

 

 

 



Perform the indicated operations and simplify. 

 

13.  
𝑏2 − 9

𝑏2 − 𝑏 − 6
⋅

𝑏2 + 8𝑏 + 9

𝑏 + 3
                             14.  

𝑥 + 1

𝑥2 − 1
+

𝑥2 + 1

𝑥 − 1
  

 

 

 

 

 

 

15.  (
1

𝑥 + 𝑦
) (

𝑥

𝑦
+

𝑦

𝑥
)                                      16.  

2

𝑐 − 3
+

1

𝑐 + 2
 

 

 

 

 

 

 

 

 

 

17.  
3

𝑥2 − 1
−

4

𝑥2 − 3𝑥 + 2
                                 18.  

3
𝑥 − 4

1 +
1

𝑥 − 1

 

 

 

 

 

 

 

 

 



Section 4 

1.  Find y so that the distance between (3,y) and (-1,1) is 5. 

 

2.  Determine the quadrant(s) in which (x,y) is located so that the conditions are  

      satisfied.   a.  x > 0 and y < 0  b.  y > 2 

 

3. Determine if the lines 1L  and  2L  passing through the given pairs of points are 

parallel, perpendicular or neither. 

 

a)  1L : (0, -1), (5, 9)   b)  1L : (4, 8), (-4, 2) 

 2L : (0, 3), (4, 1)         2L : (3, -5), (-1, 1
3 ) 

 

 

4. Find the slope and y-intercept (if possible) of the line specified by the given 
equation. 

 

a)  5x – y + 3 = 0    b)  5x – 2 = 0 

 

 

 

5. Write an equation of the line through the given point (a) parallel to the given line and 
(b) perpendicular to the given line. 

 

 Point (-6, 4)    Line  3x + 4y = 7 

 

 

 



 

6. Show that the points form the vertices of the indicated polygon: 
 

Right Triangle:    (4, 0),  (2, 1),   (-1, -5) 

 

 

 

 

 

 

7. Find an equation of the line that passes through the given point and has the indicated 
slope.  Sketch the graph of the line. 

 

a)  Point (-3, 6)  m = -2   b)  Point (6, -1)  m is undefined 

 

 

 

 

 

 

 

8. Determine the quadrant(s) in which (x, y) is located so that the given conditions 
are satisfied: 

 

a)  (x, -y) is in the second quadrant  b)  (-x, y) is in the fourth quadrant 

 

 

 


