
AP Calculus-AB Name: ______________________________ Per: _____ 

Unit 0 Notes 

LESSON 0.1     SLOPES, LINES, and CALCULATOR REVIEW 

The slope of a line is symbolized by the letter “m”. 

Slope = m = 
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Examples:  Find the slopes of the lines containing each pair of points. 

1.  2.    2,40,2 and 3.    2,22,3 and 4.    5,32,3 and

Parallel lines have equal slopes ( 21 mm  ). 

Perpendicular lines have slopes which are 

opposite reciprocals 
2
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m
m
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Equations for lines 

point-slope form:  11 xxmyy 

slope-intercept form:   y mx b  (where  b  is the y-intercept) 

general form :          Ax + By + C = 0   (where A, B, and C are integers) 

Examples:  Find an equation of each line described. 

5. a line through (2,3) with slope 3m 6. a vertical line through  2,1

7. a line through  2,1  parallel to the graph 8. a line through  2,1  perpendicular to the

of 552  yx  (in slope-intercept form) graph of 552  yx  (in general form)
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Examples:  Draw a graph of each line. 

9. 932  yx 10. y = 2

Calculator Examples: 

11. Find a window to show a complete graph

of   3 20.2 2.2 1.6 1y f x x x x      . 

       Indicate the scale on the graph or 

       give your window setting.   

12. Find the zeros of   3 20.2 2.2 1.6 1y f x x x x      . 

13. Find the points of intersection of 3912 23  xxxy and 053  yx .  Write  

the equation you are solving.

14. Use a calculator to solve .452 x Write your answer in both inequality notation and

interval notation.
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LESSON 0.2     FUNCTIONS, INVERSES, GRAPHING ADJUSTMENTS 

Relation:    any set of ordered pairs (any set of points on a graph) 

Function:  a special type of relation.     y  is a function of  x  if for each  x-value there is only one  

y-value.  The graph of a function passes the vertical line test.  This is written ( ).y f x

Domain: 

Range:      

Examples: Determine whether each is a function of  x. 

1. 1x y      2.  2 2 1x y  3.  2 1y x   4.  2 1x y 

Given:     23 1 and f x x g x x   .  Find the following.

5. f (10) = 6.  g x x  7.   g f x  8.   f g x 

Determine the domain and range for each function. 

9.   1f x x  10.  
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x
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  Do:      Do: 

  Ra:      Ra:  Do: Ra: 

One-to-one Function:   a function in which not only is there only one  y  for each  x, but there is also 
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        only one  x  for each  y. The graph passes the horizontal line test as well as the vertical line test. 

Inverse Function:   found by switching  x  and  y  and solving for the new  y.    -1f x is the symbol for the 

inverse of  f(x).  Only one-to-one functions have inverse functions.  Since  x  and  y  are switched to 

produce inverse functions, the domain of  f  is the range of 1f  and vice versa.  If (a,b) is in the  f  

function, then (b,a) is in the 1f  function.   

Examples: 

12. Which of the relations in Examples 1-4 above is a function with an inverse function?

13. Find the inverse of   32 1.f x x 

Piecewise Function:   a function defined differently on different pieces of its domain. 

Example:  
2
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Examples: 

14. Graph this piecewise function and give the domain and range.

Do: 

Ra: 
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Zeros:   x-values for which  y  equals zero. 

  Conventionally, zeros are written as single values (e.g.  x = 2 or  x = 5) while  

  x-intercepts are written as ordered pairs (e.g. (2,0) or (5,0)). 

 

Find the zeros without using a calculator. 

15.    2 3 4f x x x          16.  
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Parent Graphs 
These graphs occur so frequently in this course that it would be worth your time to learn (memorize) them. 

       y x                     2y x      3y x                  4y x  

                                    
          

       y x            3y x       
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  Graphing Adjustments to y = f x  

1.   y f x    reflect across the  x-axis  

2.   y f x    reflect across the  y-axis 

3.   y f x d    shift up if  d > 0, shift down if  d < 0 

4.   y f x c    shift left if  c > 0, shift right if  c < 0 

5.   y a f x    vertical stretch if  a > 1, vertical squeeze if  a < 1    

(assumes  a  is positive, if  a  is negative a reflection is needed) 

6.   y f b x    horizontal squeeze if  b > 1, horizontal stretch if  b < 1 

     (assumes  b  is positive, if  b  is negative a reflection is needed) 

7.   y f x  reflect all points below the  x-axis across the  x-axis.  Leave points above the  x-axis 

alone. 

8.   y f x  eliminate completely all points left of the  y-axis.  Leave points right of the  y-axis 

alone.  Replace the left half of the graph with a reflection of the right half.  Your graph 

should then show  y-axis symmetry. 

Note:   Adjustments to functions always produce functions.  

 

 

 

Examples:  Use the graph of  y = f (x)  shown to    

                   sketch the following:     

 

17.   2y f x     18.    2y f x       

 

 

 

 

 

 

 

 

 

 

19.   
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y f x     20.   2y f x        21.   y f x  
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LESSON 0.3     INTERCEPTS,  SYMMETRY,  EVEN/ODD,  INTERSECTIONS 

 

 and interceptsx - y -  

x-intercepts are points where a graph crosses or touches the  x-axis.  The  y-coordinate is zero.   

To  find the  x-intercept, let  y = 0 and solve for  x. 

y-intercepts are points where a graph crosses or touches the  y-axis.  The x-coordinate is zero.   

To  find the  y-intercept, let  x = 0 and solve for  y. 

 

Example 1. 

Find the x- and y-intercepts for xy 32 . 

 

 

 

 

 

 

 

 

 

 

     

Symmetry 

 

 

         

 

 

 

 

 

y-axis symmetry             x-axis symmetry                origin symmetry 

reflection across            reflection across      reflection through 

the  y-axis              the  x-axis       the origin (0,0) 

 

 

Graphs can be symmetric to other lines and points.  However, we will concentrate on these three. 

 

Formal tests for symmetry: 

1.  y-axis:  replacing  x  with  –x  produces an equivalent equation 

2.  x-axis:  replacing  y  with  –y  produces an equivalent equation 

3.  origin:  replacing  x  with  –x  and  y  with  –y  produces an equivalent equation 

 

Informal tests for symmetry: 

1.  y-axis:  substituting a number and its opposite for  x  give the same  y-value 

2.  x-axis:  substituting a number and its opposite for  y  give the same  x-value 

3.  origin:  substituting a number and its opposite for  x  give opposite  y-values 

 

Note:  These informal tests are not foolproof.  Think about whether other numbers would work the same.  If 

your substitution produces zero, try another number. 
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Examples:   Find the type(s) of symmetry for the graph of: 

2.  xxy  32      3.  2 xy       4.   2y x   

 

 

 

 

 

 

 

 

 

 

 

 

Even/Odd Functions 

A function is defined to be even if    f x f x   for all  x  in the domain of  f (x).  Even functions have 

graphs with  y-axis symmetry.  Examples: 2 4,y x y x  ,  2 3,y x  4 2y x x   

 

A function is defined to be odd if    f x f x    for all  x  in the domain of  f (x).  Odd functions have 

graphs with origin symmetry.  Examples: 3, xyxy  ,  5 ,y x 5 3y x x   

 

 

Examples: Determine whether the following functions are even, odd, or neither. 

5.    xxxf  3      6.    42  xxg      7.    222  xxxh  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Points of Intersection of Two Graphs (without a calculator) 

Method 1. Solve one equation for one variable and substitute into the other equation. 

Method 2. Solve both equations for the same variable and set equal. 

 



 

Example 8. Without using a calculator, find all points of intersection for the graphs of 
21 and 3x y x y    . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LESSON 0.4 REVIEW OF BASIC TRIGONOMETRY 

 
 

Basic Right Triangle Trigonometry: 
 

The basic right triangle trigonometric ratios are given by SOH-CAH-TOA                                                                                                                                                        

sin (SOH)
opp

hyp
            csc  = 

1

sin
                                 Hypotenuse             Opposite 

cos (CAH)
adj

hyp
     sec = 

1

cos
                                                          

tan (TOA)
opp

adj
       cot

1

tan



                        

When using right triangle trigonometry, angles are usually measured in degrees.   
 

 

Example 1: Use the triangle at right to find                                            

                                                                                                                                    5 

a.   sin                  b.   cos                 c.   tan                d.   sec                                     3 

                                                                                                                               

    4 

 

 

Trigonometric Functions Defined as Circular Functions:                                       
 

Angles in a right triangle must be positive and less than or equal to 90
.  A less restrictive way of defining 

trigonometric (trig) ratios is to use angles which can be any measure.   
 

At right is an angle in standard position.  The vertex of the angle                     (x, y) 

is the origin.  The initial side of the angle is the positive x-axis.   

In the figure shown, the terminal side was formed by a counter-                    y         r     

clockwise rotation, so the measure of the angle, ( ) ,  

is positive Clockwise rotations produce negative angles.                                          x 





0 90  

side

Adjacent side





 

 When trig functions are defined using rotations from an initial ray (side) in the coordinate plane, they are 

called circular functions.  In Calculus, angles are usually defined by circular trig functions and are almost 

always measured in radians.  
R(2 360 )   

 

 

The circular function trig definitions are (see figure): 
 

sin
y

r
   csc

r

y
    is any measure  

cos
x

r
   sec

r

x
   2 2  (Positive)r x y   

tan
y

x
   cot

x

y
    and   may be , , or 0x y    

 

 

Example 2:     Find  sin , csc , and  cot , if        is an angle in standard position whose terminal side 

passes through the point ( 5,2).    

 

 

 

 

 

 

 
 

Circular function trigonometry makes use of reference angles in triangles and is really not much different 

than right triangle trigonometry.  Think of it as an extension of right triangle trig. 
 

30  60  90  and 45  45  90          reference triangles can be used to find trig ratios of angles which are 

multiples of 30  or 45 
. 

 

 

 

 

Example 3: Draw angles in standard position and make “reference triangles” to find: 

a. cos210
                                                 b.   tan315

 

 

 

 

 

 
 

 

 

Example 4: Since 2  radians 360 , it follows that 180R  , and the following common radian 

measures should be easy to think about in degrees.  Convert each common radian measure to degrees. 

a. 
2


  b. 

4


  c. 

3


  d. 

6


  

 

 
 





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Example 5: Convert from radians to degrees or degrees to radians without using a calculator. 

a. 
5

4


  b. 270   c. 120   

 

 

 

 

 

 

Examples: Draw angles in standard position, and make “reference triangles” to find the following 

without using a calculator: 
 

6. 
5

6
tan


  7. cos  3

4


 8. 

5

3
csc


 

 

 

 

 

 

 

 

 

 

 

 

 

 

A unit circle is created by letting 1r   when dealing with the circular trig functions.   
 

Then, sin , cos , and tan
y

y x
x

     . 

 

Example 9: Use a unit circle to find:  
 

a. 
6

sin


 b. sin 0  c. cos0   

d. 
2

sin


 e. 
2

cos


 f. sin   

g. tan  h. 
3

2
sin


 i. 

3

2
cos


  

j. cos( )  k.  
2

tan


  

 

As you can see from Example 9, the unit circle is particularly useful when finding trig ratios for the quadrant 

separators (since no “reference triangles” can be built for them).   
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Sine and cosine are the two most important trig functions.  The other trig functions can all be built as ratios 

of the sine and cosine functions. 
 

sin
tan

cos





      

cos 1
cot

sin tan




 
                 

1
csc

sin



                

1
sec

cos



  

 

Example 10: If 
3

5
sin  , find the possible values for 

a. csc  b.    cos   c. tan  

 

 

 

 

 

 

Solving trigonometric equations requires you to “work backwards” from ratios to angles.  

 

Example 11:    Solve the following trig equations without using a calculator.  Find all of the solutions in the 

interval  0, 2 . 
 

a.    
2

3
csc x


                    b.   cot 3   

 

  

 

 

 

 

 

c. 
22cos 1 0             Note:  

2 2cos means  (cos )  .  This is trig symbolism. 

 

 

 

 

 

 

 

For these problems, you must be very careful with your “SIGNS.” 

 

 

  



 

LESSON 0.5 TRIGONOMETRY WITH A CALCULATOR,  

    GRAPHS OF TRIGONOMETRIC FUNCTIONS 
 

When using a calculator with trig functions, it is important that the calculator is set in the correct mode 

(radians or degrees).  In Calculus, we will deal almost entirely with radian measure.   
 

Example 1: Use a calculator to find: 

a.       b.      c.    

 

 

Example 2: Use a calculator to find the missing measure in each triangle. 
 

a.        b.                  5 cm.  

                          x      Find x                                                                                    

       5                                                             2 cm.                                        

 

                                                                                                   Find  

   

 

 

 

 

 

 
               

Graphs of Trig Functions: 
 

Trig functions are periodic (their graphs repeat after a certain period or cycle).   

The   sine,   cosine,   cosecant,   and   secant   functions all have a period of    

The   tangent   and   cotangent   functions have a period of   
 

You should be able to easily graph the trig functions by using trig values at , and by using 

the fact that the functions are periodic.   

(You should also use  for the tangent and cotangent graphs.)   
 

 

 

 

Example 3: Graph each of the following. 
 

a.      b.     c.    

  
 

 

 

      

 

 

 

 

sin 2  5
tan


sec1.3



2 .
.

3

2 2
0, , ,x

 


4
x




siny x cosy x cscy x

   









x

 y

   









x

 y

   









x

 y

R5.





 

d.       e.    tany x    f.    coty x  

 

  
 

 

 

 

 

 

Remember:   Each of these last two functions has a period of  . 
 

You should be able to use the parent trig graphs to graph functions of the form  sin ( )y a b x c d   .      

The chart below provides an aid, but remember to think of  “adjustments to graphs.” 

 
            

   FUNCTION                   PERIOD                     AMPLITUDE             HORIZONTAL            VERTICAL 

                                                                                   SHIFT                         SHIFT 

 sin ( )y a b x c d                    
2

b


 a  c   d   

 cos ( )y a b x c d    

 

 tan ( )y a b x c d                    
b


 None c   d 

 cot ( )y a b x c d    

 

 sec ( )y a b x c d                   
2

b


 None c  d 

 csc ( )y a b x c d    
 

When  c  is positive, the horizontal shift is to the left.  When  c  is negative, the horizontal shift is to the right.  

Horizontal shift is often called phase shift for periodic functions. 
 

Example 4: Without using a calculator, sketch two cycles of: 
 

a. 
2

( ) 5cos
x

f x
 

   
 

  b.  2
( ) sin 2g t t


   

    
 

    

 

 

 

 

The sine and cosine functions are related to each other by the basic Pythagorean Identity:  
 

                             

 

 

secy x

2 2 2 2sin cos 1 or sin cos 1x x    

   









x

y

 





t

y

   









x

 y

   









x

 y

   









x

 y



 

Example 5:     Use the Pythagorean Identity to rewrite  
22cos sin 2      in a form which only contains 

one trig function.  Then, without using a calculator, solve for   on the interval   0, 2 .   

 

 

 

 

 

 

 

 

 

Use your calculator to verify your solution.  

 

 

 

 

 

 

 

 

 

 

 

LESSON 0.6  EXPONENTIAL FUNCTIONS 

 
An exponential function is a function represented by a constant base with a variable exponent.  For 

example,   2xf x  , xy e , and  
2 53xg x   are exponential functions. 

These basic properties of exponents are used when working with exponential functions.   

 

For  a  and  b  positive real numbers and  x  and  y  any real numbers: 

1. 
0 1a   2. 

x y x ya a a               3. 
x

x y

y

a
a

a

  

4.  
y

x xya a  5. ( )x x xab a b  6. 

x x

x

a a

b b

 
 

 
 

7. 
1x

x
a

a

   Note:  ( )x x xa b a b    

 

When simplifying, do not leave answers with negative exponents. 

 

Examples:   Simplify without using a calculator. 

1. 
4
327     2. 

0
1

e
e

 
 

 
 3. 

2
5 3

4

e e

e

 
 
 

    

  

 

 

 



4. 3 25 25 5. Solve 9 27x  without using a calculator.

6. Use a calculator to carefully graph 2 , 5 ,x xy y 

and xy e in the same coordinate plane.  Do you 

see any similarities in the graphs? 

Graphs of Exponential Functions:        If ( ) and  1xf x a a  , then  

1. The domain of  f (x) is ( , )  . 2. The graph of  f (x) is continuous,

The range of  f (x) is (0, ) . increasing, concave upward, and

one-to-one (has an inverse function).

3. The  x-axis is a horizontal asymptote 4. The  y-intercept is (0, 1).

to the left:  lim ( ) 0
x

f x


 . * Another key point is (1, a).

(Also, lim ( )
x

f x


  ) * 

*This notation using limits will be developed completely in the next unit. 

The letter  e  used as a base in Examples 2, 3, and 6, is not an unknown.  It is a number called the natural 

base for exponential functions.  It is the most common base in Calculus, because functions with base  e  are 

easier to differentiate and integrate than functions with other bases.  By definition, 
0

1

lim(1 )
x

xe x


  .  To three 

decimal places,  2.718e  . 

Example 7:   Without using a calculator, 

sketch a graph of xy e . 

Example 8:   Using adjustments to the graph from 

Example 7,  graph ( ) 1xf x e    without using a  

calculator.  Write an equation for the graph’s asymptote. 

     









     









     










x

y

   









x

y



 

LESSON 0.7 LOGARITHMIC FUNCTIONS 
 

Since ( ) xf x e  is one-to-one (continuous and increasing), it must have 

an inverse.  However, if you switch  x  and  y in the equation xy e  

to get 
yx e , you cannot isolate the new  y  by using algebraic  

methods.  So, we must define 1( )f x  for the function ( ) xf x e .  

For ( ) xf x e , 1( )f x  is called the natural logarithmic function,  

and we write 1( ) lnf x x   (so that and lnyx e y x   must be  

equivalent). In general, if 1( ) ( 0),  then ( ) logx

af x a a f x x     

(so that  and logy

ax a y x   must be equivalent).   
 

Note:  loge x  is usually written as ln x  and 
10log x  is usually written simply as log x .   

 

Graphs of Logarithmic Functions:          If ( ) log and  1af x x a  ,  then 
 

1. The domain of ( ) is (0, )f x  .              2.     The graph of ( )f x  is continuous, 

 The range of ( ) is ( , )f x   .                           increasing, concave downward, and  

                           one-to-one (has an inverse function).   

  

3. The  y-axis is a vertical asymptote              4.     The  x-intercept is  (1, 0).  

         downward:   
0

lim ( )
x

f x


   *                              Another key point is  (a, 1). 

 (Also, lim ( )
x

f x


  ) * 

*This notation using limits will be developed completely in the next unit. 

  

Compare these graphical characteristics of ( ) logaf x x  to those of ( ) xf x a  from Lesson 0.6 (page 22).  

 
Example 1:   Use a calculator to graph lny x   

and logy x  in the same coordinate plane.   

Do you see any similarities in the graphs? 

 

 

 

 

 

 

Example 2:   Without using a calculator, sketch  

a graph of ln( 2)y x  .  Write an equation for  

the graph’s asymptote.   

 

 

 

 

 

 

 

    







    







  









x

 y 

y x

  xf x e

1( ) lnf x x 

x

y  1,e

 ,1e



 

For changing forms of an equation involving exponentials or logarithms, we use the following Change of 

Form Definition: 

 

                  
ln

Exponential form Logarithmic form
log

y

y

a

x e y x

x a y x

    
 

    
 

 

Example 3:   Change the following equations from exponential form to logarithmic form or vice versa. 
 

a. 
43 81  b. 

0 1e   c. log(.1) 1   

 

 

 

 

 

Example 4: 

a. Since 0 1, ln1e                                       b.     Since 1 , lne e e   

 

 
 

c. Because the natural exponential function and the natural logarithmic function are inverses,    

 
lnln n ne e   

 

 

Example 5:   Use the inverse idea from Example 4c. to simplify. 

 

a.   2ln e                    b.   
ln(3 )xe                    c.   

log210                    d.   
2

2log 2x   

 

 
 

 

 

 

Properties of Logarithms: 

 

1. ln( ) ln lnab a b                These properties work for any bases, 

2. ln ln ln
a

a b
b
                 but only if  0 and  0a b   

3. ln lnna n a  

 

 

 

Example 6:    Expand using Logarithm Properties 1-3 above. 

a.    
5

8
ln                             b.    3 2ln 1x    

 

 

 

 
 



 

Example 7:    Condense into a single logarithm.  ( 0  and  0)x y   

a. 3ln 5lnx y   b. 
1

2
ln ln( 1) 3lnx x y    

 

 
 

 

 

 

 

 

 

 

 

Example 8:    Solve for x. 
 

a. 2 5 6xy e    b. 
2 2log log ( 8) 3x x    

 

 

 

 

 

 

 

 

 

 

Change of Base Formula:     
log

log
log

b
a

b

x
x

a
  

Since the only two logarithmic bases on your calculator are 10 (log key) and (lne key), you will change 

bases on your calculator in one of two ways: 

  
log ln

log or log
log ln

a a

x x
x x

a a
   

 

Example 9:   Use your calculator to find 
7log 112  to 3or more decimal places.  

 

 

 

 
 

Example 10: 

a. Find an exact value for  x,  if  
23 6x  . 

 

 

 

 
b. Use your calculator to find a decimal value for your answer from Part a. to 3 or more decimal places.   
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AP CALCULUS AB

Le.ssouO.l 

�w aoourate graphs for the foUowing wiidiout usiing a calcufator. 
-x+4L 4.x 2 = i6 2. y = --

2 

3. Find equations for fuies passiing through i(-l 3) wmlib the folttowing cl:L1.racteristics.
2 a. ffi=-3 

c. passing �ough the origin

h. p�alel to 2x +4y = 7

d perpoorucuifar to t ihe x-axis

Use a calrubtor for Pr-oblems 4-6. Remember to shmv three or more deo:imat pface accuracy for ill 
answers that a.ire not exa ct 
4. oh.re 3r-3x 1�0.
5. Sohre 13x sl >2.
6. Find the x-va1ue(s) of&e point(s) of iinte.rseotion for the graphs of

x-y� =-1 and 2x-3y+12=0. Write the equation you aire sohiing.

Le.ssou0.2 
�,v aoourate graphs for the following without: usiing a calcul-uor. Use the parent graphs Oll Page ,6 
to help you v.hene¥er possib e. 

7. 
X 

12 .. X=JV2 13. y=:.r -1

14. foe which ofthe refa.tions m Problems, 7- B is not a fi.mction of xJ

15. ff f(x)=1-x2 at1dl g(x)=2x+1, fmdlthe folllowing.

a. J(x)+g(x) b . .f(g(x) c. (g<l/)(2)

find the .zeros 1.viiilhout usmg a calculator. 

) 

18. find the m1lerse fm:mti.011 for /1. x) = ( x3 -1

Use ilie graph of y = /1( x) .:it the right to 
draw an accnrare graph foe eacli of the following. 
19. y·=½lfi(x I 20. y = IJ(u)I 

21. =f(x-2)-2

Summer Assignment: Do ALL Problems on another piece of paper.

dnguyen
Highlight









UNIT O SUI\HIARY 

Equations for hes: 
Point-Slgpe fom1 y - YI = n1 r - r1 • 

Slope-futerce:pt form y = mx b (where b ts the -mt.eccept) 

Domain: all possible x-, alues 
Rage: all possible , -values 

lnYerse fuudfoos: found by switching x and and soh m.g for tihe new 

P,1il,eot grn1phs 1110d graphing a€lj1m,tments: ee Pa,ge 6 
Int,e,r,re-p,tcS: 

To find the x-w.terrept" let y= 0 and sohe fo:r x. 
To find the y-w.terceyt let x = 0 and solve fo:r 

S\mmetrv:: 
Infonm I tests: 
1. y-axis: ubstituting a number .md iittS opposite for x give the sai:ue y-vaul!ne.
2. x-axis: substituting a number a.ind its opposite for y give the saine x-value.
3. origin: substituting a number and iits opposite for x give opposite y-vailues.

Ewu/odd fiuodious: 
Even fuoctimis ha.ve graphs. with y-axis synuneqy. 
Odd fimctions h.1.L,re graphs. ,vith origin symmet�zy. 

Exponential and Loga:riU1.mk Graphs: 

Graph of f(x) = e" 
e° =l 

I e =e 

X 

Graph of g,(x) = hlx 
tnl=O 
tne=l 

y 

I 

All basic exponential (/(x) = a
r md fogari.t!luruc (g(x) = loga x) graphs, with a> 0 are silm.ilar to 

the graphs shmw ahO'"l,e. 

f(x) = e" and g(x) = 1n x are w:verse functions so hie"= d"-" =X.
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