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AP Calculus/ Markinson      Date: 
 
This packet includes a sampling of problems that students entering AP Calculus should be able to 
answer. 
 
In Calculus, it’s rarely the calculus that you will get stuck on; it’s the algebra. Students entering 
AP Calculus must have a strong foundation in algebra. Most questions in this packet were 
included because they concern skills and concepts that will be used extensively in AP Calculus.  
Others have been included not so much because they are skills that are used frequently, but 
because being able to answer them indicates a strong grasp of important mathematical concepts 
and—more importantly—the ability to solve problems. 
 
You will be expected to approach problems with the mathematical understanding needed to 
make sense of unusual problems.  This is not a class where every problem you see on tests and 
quizzes is identical to problems you’ve done dozens of times in class.  This is because the AP test 
itself (and, truly, all “real” mathematics) requires you to apply what you have learned. 
 
If you have the basics down and you put in the work needed, you’ll see how amazing Calculus is!  
AP Calculus is challenging, demanding, rewarding, and—to put it simply—totally awesome. 
 
QUESTIONS? NEED HELP? Email Ms. Markinson at mmarkinson@ewsis.org. Do not 
hesitate to ask for help!  

 



Basic Algebra Skills 
 

A1. True or false? If false, change what is underlined to make the statement true. 
  a. ( ) 1243 xx =       T          F      

    
 b. 2

3
2
1 3 xxx =       T          F      

     
  c.  (x + 3) 2 = x 2 + 9      T          F      
     

  d.  x
x
x

=
-
-
1
12

      T          F      

     
  e. (4x + 12) 2 = 16(x + 3) 2      T          F      
     
  f. 35323 -=-+ xx       T          F      
     
  g. If (x + 3)(x – 10) =  2 , then x + 3 =  2  or x – 10 =  2 .      T          F      
     

A2. More basic algebra. 
  a. If 6 is a zero of f, then ____ is a solution of f (2x) = 0. 
    

  b. 
 

Lucy has the equation 2(4x + 6) 2 – 8 = 16.  She multiplies both sides by ½.  If she 
does this correctly, what is the resulting equation? 

    

  c. Simplify 
2
1042 ± . 

  d. Rationalize the denominator of 
13

12
-+ x

. 

    
  e. If f (x) = 3x 2 + x + 5, then f (x + h) – f (x) =   (Give your answer in simplest form.) 
    

  f. A cone’s volume is given by hrV 2
3
1 p= .  If r = 3h, write V in terms of h.  

   
 g. Write an expression for the area of an equilateral triangle with side length s. 
   

 h. 
 

Suppose an isosceles right triangle has hypotenuse h.  Write an expression for its 
perimeter in terms of h. 
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Trigonometry 
You should be able to answer these quickly, without a calculator. 

 
T1. Find the value of each expression, in exact form. 
  a. 3

2sin p                                          b. 6
11cos p                                          

        

 c. 4
3tan p   d. 3

5sec p   

        

 e. 4
7csc p   f. 6

5cot p   

 
 
T2. Solve by factoring.  Find the value(s) of x  in [0, 2p), if any, which solve each equation. 
  a. 4sin 2x + 4 sinx + 1 = 0                 b. cos 2 x – cos x = 0                
        
  c. sin x cosx – sin 2x = 0  d. x tan x + 3tan x = x + 3  
 
 



Higher-Level Factoring 
 
F1. Solve by factoring. 
  a. x 3 + 5x 2 – x – 5 = 0 

   

 b. 4x 4 + 36 = 40x 2 

   

 c. (x 3 – 6) 2 + 3(x 3 – 6) – 10 = 0 
 
F2. Solve by factoring.  You should be able to solve each of these without multiplying the 

whole thing out.  (In fact, please don’t multiply it all out!) 
  a. (x + 2) 2 (x + 6) 3 + (x + 2)(x + 6) 4 = 0 

    

  b. (2x – 3) 3 (x 2 – 9) 2 + (2x – 3) 5 (x 2 – 9) = 0 

    

  c. (3x + 11) 5(x + 5) 2 (2x – 1) 3 + (3x + 11) 4 (x + 5) 4 (2x – 1) 3 = 0 

    

  d. 222 )43()12(456 -+=-- xxxx  

    
 
F3. Solve.  Each question can be solved by factoring, but there are other methods, too. 
  a. 0)23(2)23( 2

3
2
1

=+++ aaa  

    

  b. 03262 2 =-+-+ xxx  

    

  c. 332 +=+ xx  

    

  d. 12
21

12
3

)12(
6

2 +
+=

+
+

+ xxx
 

 
 



Rational Expressions and Equations 
 
R1. Function Domain 

a. 
5148
1574)( 2

2

+-

-+
=

xx
xxxf              

b. 
x
xxf 48)4(3)(
2 -+

=   

c. 
8103

46)(
2 --

+
=

xx
xxf   

 
 
R2. Simplify completely. 

  a. 
3
4

4
2 2

2
+

-
+

x
x

  (Don’t worry about rationalizing) 

   

 b. ( ) 1
3
24 +x

     (Your final answer should have just one numerator and one denominator) 

   

 c. 
12

2
23

5
22 ++

-
++ xx

x
xx

 

   

 d. 
2
5

2
1

)2()2(
3

+
+

+ x
x

x
  (Don’t worry about rationalizing) 

   
 



Graphing 
 

   
G1.  The graphs of f and g are given. 

Answer each question, if possible. 
If impossible, explain why. 
Each gridline represents 1 unit. 

 

a. f  -1(5) = 

b. f (g(5)) =  

c. (g(f (3)) = 

d. Solve for x:  f (g (x)) = 5 

e. Solve for x:  f (x) = g (x) 

For parts f – i, respond in interval notation. 

f. For what values of x is f (x) increasing? 

g. For what values of x is g (x) positive? 

h. Solve for x:  f (x) < 5 

i. Solve for x:  f (x) ≥ g(x) 

 
G2. Given the graph of y = f (x) (dashed graph), sketch each transformed graph. 
 a. b. c. 
  y = f (x + 2) y = 2f (x) y = |f (x)| 
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