AP Calculus-AB Name: Per:
Unit O Notes

LESSON 0.1 SLOPES, LINES, and CALCULATOR REVIEW

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

rise _Y,—y, _ 4y

run - X, — X AX

Examples Find the slopes of the lines containing each pair of points.

Slope =m =

1 X2y 2. (-2,0)and (4,2) 3. (32)and (2,2) 4. (3,2)and (35)
\\ X
5 1Y i
5
m =3
y oS
Parallel lines have equal slopes (m, =m,). /
Perpendicular lines have slopes which are /
X
opposite reciprocals (ml —— j . /7\\ ’
2 / TN

Equations for lines

point-slope form: y—Y, =m(x—x,)
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 m=-3 6. a vertical line through (~1,2)
7. aline through (—1,2) parallel to the graph 8. aline through (—1,2) perpendicular to the

of 2x—5y =5 (in slope-intercept form) graph of 2x -5y =5 (in general form)



Examples: Draw a graph of each line.
9. 2x+3y=9 10. y=2

ydb y‘s

w X
w X

Calculator Examples:

11. Find a window to show a complete graph
of y=f(x)=-0.2x>-2.2x* +1.6x+1.
Indicate the scale on the graph or
give your window setting.

12. Find the zeros of y = f (x)=-0.2x° -2.2x* +1.6x+1.

13. Find the points of intersection of y = —x*® +12x* +9x—3 and 3x—y+5=0. Write
the equation you are solving.

14. Use a calculator to solve ‘xz —5‘ > 4. Write your answer in both inequality notation and
interval notation.



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 isa 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:  the set of all x-values
Range:  the set of all y-values

} assuming Y is a function of x

Examples: Determine whether each is a function of x.
1. x+y=1 2. xX*+y*=1 3. y=-x+1 4, x+y* =
ylh

/1
|/

w X

Given: f(x)=3x-1and g(x)=x". Find the following.
5. f(10) = 6. g(x+Ax)= 7. g(f(x)= 8. (fog)(x)=

A
11
Determine the domain and range for each function. \ ]
1 X
9. f(x)=+x-1 10. X)=—— N
‘ v
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




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. f'l(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 f* and vice versa. If (a,b) isin the f

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

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

13. Find the inverse of f(x):2x3—1.

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

This piece This piece
is part of is part of
X, XSO y:27x, y:le
Example:  f(x)=<2-x, O0<x<1 > .
x?, x>1
,2 v
>
This piece =2
is part of
y=X
Examples:
14. Graph this piecewise function and give the domain and range. t
4
X, x<l1
f(x)= 4 Do:
X+2, x=>1 5
Ra:
]
-2




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.

2 X2 -4
15. f(x)=x*-3x-4 16. y==;
X“+4

Parent Graphs
These graphs occur so frequently in this course that it would be worth your time to learn (memorize) them.

y=X = x> y= X3 y=x"

o WS 2 A
\ / / \
-2 : = =y l. =4 2 » =4 =) l’
/
- [,
N v
2
y=x y=3x y=x: =[x
y 3 2 ' y 3 i 4
— —‘P S 11
» » » »
— = -4 =) =4 2 = =)
<« . .
y=1 y=- X4y =r’
X
LI




Graphing Adjustmentstoy = f (x)

1. y=—f(x) reflect across the x-axis

2. y=1f(-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 ¢ >0, shiftrightif 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="1 (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.

’\I
Examples: Use the graph of y =f(x) shown to y
sketch the following: \|/ X
b 4
17. y=f(x+2) 18. y=—f(x)+2 -
5 X
b )4 ) v
1
19. y=3f(-x) 20. y=|f(2x)| 21. y=1(x)

wXx
wXx
wXx




LESSON 0.3 INTERCEPTS, SYMMETRY, EVEN/ODD, INTERSECTIONS

X -andy - intercepts

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 y* —3 = x.

Symmetry vy 1
D
(—X, y) N (X, y) / i ‘ /,, ’
X \ - X
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.



Examples: Find the type(s) of symmetry for the graph of:
2. y=2x>-x 3. y=[x-2 4. |y|=x-2

Even/Odd Functions
A function is defined to be even if f(—x)= f(x) forall x in the domain of f(x). Even functions have

graphs with y-axis symmetry. Examples: y=x*, y=x*, y=x*+3, y=x"+x°

A function is defined to be odd if f(—x)=—f(x) forall x in the domain of f(x). Odd functions have

graphs with origin symmetry. Examples: y=x , y=x%, y=x>,y=x"-x*

Examples: Determine whether the following functions are even, odd, or neither.
5. f(x)=x*—-x 6. g(x)=x*-4 7. h(x)=x*+2x+2

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
x—y=1and x*—y=3.

LESSON 04 REVIEW OF BASIC TRIGONOMETRY

Basic Right Triangle Trigopnometry:

The basic right triangle trigonometric ratios are given by SOH-CAH-TOA
sin@ = opp (SOH) csch = L Hypotenus Opposite
hyp sin@ side
adj 1
cosd =—(CAH secd= ——
hyp ( ) cos @ 0 []
Adjacent side
opp 1 =
tand=—— (TOA) cotd=——
adj ( ) tan 0° <8 <90°
When using right triangle trigonometry, angles are usually measured in degrees.
Example 1: Use the triangle at right to find 9
5 7N\
a. sind b. cosé c. tand d. secd 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.

A
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- Yy, r 0
clockwise rotation, so the measure of the angle, (9), ;j w
is positive Clockwise rotations produce negative angles. X >




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. (27" =360°)

The circular function trig definitions are (see figure):

sing=2 csch = r 6 is any measure
r y

cosd =2 secd =L r=yx*+y? (Positive)
r X

tang = cotg == x and y may be +, —, or 0
X y

Example 2: Find siné, cscd, and cotd, if € isan 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. €0s210° b. tan315°

Example 4:  Since 27 radians =360°, it follows that z® =180°, and the following common radian
measures should be easy to think about in degrees. Convert each common radian measure to degrees.

a.

T T T T
5 b. “ = C. 3= d. 5



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

a. 57”= b. 270° = c. —120° =

Examples: Draw angles in standard position, and make “reference triangles” to find the following
without using a calculator:

6. tan‘%” 7. cos(_f’T”) 8. cscsi

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

Then, sin@ =y, cosd =x, and tané?zl. %
X

Example 9: Use a unit circle to find:
a. sinZ b. sin0 c. cosO y :}y
d. sing e. cosg f. sinz X 0
g. tanx h. sin®® i. cos>”

2 2
j.  cos(-rx) k. tan (%) ey

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).



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@ _cosfd 1

tan@ = —— cotf=——=—-— cscH:_L sec0:L
cosd sin@d tané@ sin@ cosé@

Example 10: If sin@ = g find the possible values for
a. cscd b. cosé c. tand

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 [0,27).

2 _
a. cscx_% b. cote—\/§
c. 2cos’0-1=0 Note: cos”@ means (cos#)?. This is trig symbolism.

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




LESSONO0.5 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. sin2 b. tan (%) c. secl.3

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

a. b. 5cm.
X  Find x 0
5 2cm.

SR/

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 2.
The tangent and cotangent functions have a period of 7.

You should be able to easily graph the trig functions by using trig values at x =0, % T, 37” , and by using
the fact that the functions are periodic.
(You should also use x = i% for the tangent and cotangent graphs.)

Example 3:  Graph each of the following.
a. y=sinx b. y=cosx C. y=CsCX




d.

W

—T

Remember: Each of these last two functions has a period of 7.

You should be able to use the parent trig graphs to graph functions of the form y =asin (b(x + c)) +d.

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

FUNCTION

y =asin(b(x+c))+d
y =a cos(b(x+c))+d

y =a tan(b(x+c))+d

y =a cot(b(x+c))+d

y =a sec(b(x+c))+d
y =a csc(b(x+c))+d

PERIOD

27
b

27
Jof

AMPLITUDE HORIZONTAL VERTICAL
SHIFT SHIFT
3| —C d
None —C d
None —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. f(x)= —5005(2)

b, g(t):sin(zt-g)

y
14

—

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

sin0+cos’@=1 or sin®x+cos®x=1




Example 5:  Use the Pythagorean Identity to rewrite 2cos@—sin® @ =-2 in a form which only contains
one trig function. Then, without using a calculator, solve for @ on the interval [0,27).

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, f(x)=2", y=e*,and g(x)=3"" are exponential functions.
These basic properties of exponents are used when working with exponential functions.

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

1. a’=1 2. a‘a’=a"" 3. —=a"’
a
y a X ax
4, a¥) = a”¥ 5. ab)* = a*b* 6. 21 = =
(%) (@) 2)-%
5 1
7. a :g Note: (a+b)* =a*+b”

When simplifying, do not leave answers with negative exponents.

Examples: Simplify without using a calculator.

0 5 03\’
2. (e+lj 3. [e € j
e et

Wi

1. 27




4, 5°.257 5. Solve 9" =27 without using a calculator.

5-

6.  Use acalculator to carefully graph y =2*, y =5%, ‘3‘:
and y =e* in the same coordinate plane. Do you 2+
see any similarities in the graphs? T
4 3 2 14 1 2
Graphs of Exponential Functions: If f(x)=a" and a>1,then
1.  The domain of f(x)is (—o0, ). 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-interceptis (0, 1).

to the left: lim f(x)=0.* Another key point is (1, a).

X—>—0

(Also, !irﬂ f(X)=0)*

*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, e = Iirrg(1+ x)%. To three

decimal places, e~2.718.

Ay
Example 7: Without using a calculator, 34
sketch a graph of y=¢*. an
T X
—+—— —p
-4 3 2 -1 1 1 2
Example 8: Using adjustments to the graph from ' 1y
Example 7, graph f(x)=e™+1 without using a 34

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




LESSON 0.7 LOGARITHMIC FUNCTIONS ~

y® Hie) .’
Since f(x)=¢e* is one-to-one (continuous and increasing), it must have 1 ,')'
an inverse. However, if you switch x and vy in the equation y =e¢* f (x)=ex /// (e,l
to get x=e”, you cannot isolate the new y by using algebraic "/ . >
methods. So, we must define f (x) for the function f(x) =¢e*. ol X
For f(x)=e*, f*(x) is called the natural logarithmic function, /,/ /200 =Inx
and we write f*(x)=Inx (sothat x =e” and y = Inx must be /

equivalent). In general, if f(x)=a* (a>0), then f*(x)=log, x - Y=X
(sothat x=a” and y =log, x must be equivalent).

Note: log, x is usually written as Inx and log,, x is usually written simply as log x..

Graphs of Logarithmic Functions: If f(x)=Ilog, x and a>1, then
1. The domain of f(x) is (0,). 2. The graph of f(x) is continuous,
The range of f(x) is (—o0,). increasing, concave downward, and

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

3. The y-axis is a vertical asymptote 4. The x-interceptis (1,0).
downward: Iirrg f(X)=—0 * Another key point is (a, 1).

(Also, !irg f(X)=)*

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

Compare these graphical characteristics of f(x)=log, x to those of f(x)=a* from Lesson 0.6 (page 22).

Example 1: Use a calculator to graph y =Inx T
and y=logx in the same coordinate plane. r........ ..
Do you see any similarities in the graphs? L7246 8 10
D ==
— ==
Example 2: Without using a calculator, sketch 17

a graph of y =|In(x—2)|. Write an equation for
the graph’s asymptote.

L 29




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

x=e’ < y=Inx

Exponential form { } Logarithmic form

x=a’ & y=log, X

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

a. 3=81 h. e’ =1 C. log(.1)) =-1
Example 4:
a. Since e®=1, Inl= b. Since e'=e, Ine=

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

Inen — eInn —

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

a. Ine? = b. e"®) = C. 10"92 = d. log,2* =

Properties of L ogarithms:

1. In(ab)=Ina+Inb These properties work for any bases,

2. InZ=a-Inb butonly if a>0 and b>0

3. Ina"=nlna

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

a. |n§ b. In3x*+1




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

a. —3Inx+5Iny b. %Inx+|n(x+1)—3|ny

Example 8: Solve for x.
a y=e>"+6 b. log,x—log,(x—8)=3

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

bases on your calculator in one of two ways:

log x In x
log, x=—— or log, x=—
loga Ina

Change of Base Formula:  log, X =

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

Example 10:
a. Find an exact value for x, if 3 =6.

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



Lesson 0.1 sLOPES, LINES, CALCULATOR REVIEW

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

rise et ﬂ

N Xy, C Ax

Examp]es Find the slopes of the lines containing each pair of points.

Slope=m= —

1. Adt4y 2. (~2,0)and (42) 3. (3.2)and (2.2) 4. (3,2)and (3,5)
\‘ X w‘__-_-ZO 522:—0 M:,i;z'
- gaivia undefined
: N— 3 ; S
m= ~Y y
~ Parallel lines have equal slopes (m, = m,). /
Perpendicular lines have slopes which are /
6 X
opposite reciprocals (m, = ——l-). 3 ~L_
m, / ‘\ 4
W, m, =-— 3
. . 1 £ 1
Equations for lines
point-slope form: y-y, =m(x-x,)
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. aline through (2,3) with slope m = -3 6. a vertical line through (- 1,2)
Y-8 —3-2) X=-|
7. aline through (~1,2) parallel to 8. aline through (~1,2) perpendicular
the graph of 2x -5y =5 (in slope- to the graph of 2x S5y=S5 (in genera]
intercept form) m,= %% form) o 7’ 2= ()C-e- (>
—5Y=5-2X  y-2=24(x+l) O m=% y_z__-%_)( 5 s Ml
V—"";/’( @y=%xX+2g +2 M2=-% 2y-4 = -5¢x-S 2_
o or Y= 3’)<+—2% SX+2y+(=0
Examples: Draw a graph of each line. N K AY —(=0
9. 2x+3y=9 METHDY | 10. y=2
ik j! (Find 2 m—{:crce.FbS> e
\ O+3y=9 2x+0=9 ¢ —»  horizenta| [ine
X y=3 X=45 X Y=
METHOD 2 ’
Put inte slope-ivttere
| | ( form ) Gl Qrt
1

3y=—2x+7 M:-'z
y:—%é)(‘*“s b23



10

Calculator Examples: =20 10
11. Find a window to show a complete graph

of y=f(x)=-02x" - 22x* + 165 +1.

Indicate the scale on the graph or
give your window setting.

[,20, l(ﬂ bj [—-LO, COJ
X

12. Find the zeros of y)-’-= f(x)=-02x"-22x* +1.6x+1.
49(2‘); O
X=-l.644 or -11.650 , X==.106, X= 1056
13. Find the points of intersection of y =—-x* +12x* +9x~-3 and 3x—y+5=0. Write
the equation you are solving. 3><"'j+ 5=0 > j:: 3X+5
Ej/ux\‘;lon: ~ X 12X +9¢-3 = 3x+5
~1.040, Lg6l) | (615 6.845) | (12.430,42.292)

R

14. Use a calculator to solve |x* — 5| > 4. Write your answer in both inequality notation 0}
and interval notation‘.@_> B - Intersections ot K= —3,—/ 63
> YiZ Y. Fors
Yi= | xX-5]| =1z :
Ya=4 e ~laxel, XES O
“ “ =4 L8] [C



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: the set of all x-values

Range:  the set of all y-values

} assuming y is a function of x

Examples: Determine whether each is a function of x.

1. x+y=1 2. & =y =l 3. y=—-x"+1 4. x+y* =1
= L »1 yi= X
i j= i
- 2 !w,. NOT— - — - — - ' A S
St o o e R
— NO
LINE 2 2
ves MO Yz o sy = £ [T
Given: f(x)=3x-1 and g(x)=x". Find the following.
5. £(10)= 6. g(x+4x)= 7. g(f(x))= 8. (fo8)(x)= F (36
3(0)-1 2 29 (x+Ax)" 9 (3x-1) = POA) = 3¢ |
2 g s <3K—()2
or X+ 2XAK +(AX) v
(not Sujges-tcd) Gl ‘GK"'I‘
a4
Determine the domain and range for each function. 4 ,'
1
9. f(x)=+x-1 10. g(x)=—r 11. b
o 7
Do: X > | Do: 'X#2 l v
Ra:yzo Ra:yfo Do: x:to)z Ra:j<O) )/?—1

One-to-one Function: a function in which not only is there only one y for each x, but
there is also 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 thenew y. f - (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 ™' and vice versa. If (a,b) is in the f* function, then (b,a) is
in the /' function.



Examples:
12. Which of the relations in Examples 1-4 is a function with an inverse function? ONLY EX. |

13. Find the inverse of f(x)=2x3—]. j:_Z)g__[ j = W%_l_ o _P"(2<>

(DSwrtch x and Yy @ Tsolate the new .
= .
aiis st ST
—T = \/

Piecewise Function: a function defined differently on different pieces of its domain.
This piece This piece
is part of is part of

X, x<0 y=2-x y=x,

Example: £0) =12~ 2 ML e J\

x, x21
~ L 2 3
>
This piece 2
is part of
y=x.
Examples:
14. Graph this piecewise function and give the domain and range.
E-S
7 ( ) . xl
X)=
x+2 x2d
Do: all reals X‘/L
Ra: y2b or P20 g =

Zeros: x-values for which y equals zero.
Conventionally, zeros are written as single values (e.g. x = 2 or x=15) while
x-intercepts are written as ordered pairs (e.g. (2,0) or (5,0)).

Find the zeros without using a calculator. Use al jcbm'lc ‘ée,cknic;ue.s,

2
15. f(x)=x*-3x-4 16. y=x2_4
)(2—3)<—-1'l"-'-0 x +4
()<’L”>(K+’>:O Cotlz=0 NoeT x +4=o0
M2 Ko 4

X=+£2



U

Examples: Use the graph of y = f(x) shown to
sketch the following: \|/ &
-2 b 4
17. y=f(x+2) 18. y=—f(x)+2 g
I b oY
7 7
X

2
&,

Shift left @ Reflect (P{ip) across x-axist Y= -Pix)
- @ ShiPt u.r.?_‘]; y=-F6)+2 J 5

19. y=17(-x) 20. y=|f(2x) 21. y=f(jx])
e . - 4,} e ‘;}.
3 A( 3 3
74 ] 3 -2 y : 47 ¢
O Refiect acvross y-axis (DSqueeze horizentall D Eliminate all poinks +
= F(-x) / byVZ_ factor of s J ‘l:kel.wile-i:-& of _(:L\E_o‘y—-axi;
@Ref\a.ce. +he left half ofF

y )
@ Squecze vertically by (mattiply x-values by £)
e "Factor of L, = P20 +the qraph with the
z:ct B eabalos MIrroT maqe (reflection) »¥
P tie vighthalE You should

(Multiply y-values by %) @ pef
lj}n below the x-axis ’
See 7mme_—{:rj +to the Y-avs.

\}:JZ/--PG)O ocrsss +the ¥-o¥iS,
y= [F@d



LESSONO0.3 INTERCEPTS, SYMMETRY, EVEN/ODD. INTERSECTIONS

x- and_y-intercepts

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 y* -3 =x.

X-inb: O-3=x y-ink:  yi3=0 y=3
Thoughtt Let y=0  (-3,0)  Thought: Let x=0 y=+43
(o, :t\f§>

Symmetry

'Y
v

¥ y.

e s (x:y) / (x.7) (/f)/'
R =ty

\-,K‘y) =X,y

w

HiL

I’ x

(IR, e g

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.



Examples: Find the type(s) of symmetry for the graph of:

2. y=2x"=x 3. y=|r-2 4. |y|=x-2
InFormal: )(“l) y=l W X=1, y=-| H.‘ x=3, y=% |
W K= y=-1 18 =21 y=~I

- > or I’XI—Z l)(l—- Orzl‘bee\/-tv:e(ues —
Formal: 2(-xX)"— (-%) i

g™ - -y Poame j- value)
oYig In : mf\:'tt‘x it am:rlr\
j 23 j ! 2 X-a¥x(S MMQ’E':’

- a¥is symmetry No*r‘ 5 —Fw\cbon
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: y =x*, y=x", y=x?+3,
y=x"+x* How abowct N= l)(sl?

A function is defined to be odd if f/(-x)=—/(x) forall x in the domain of f(x). Odd
functions have graphs with origin symmetry. Examples: y=x , y=x>, y=x",

y=x' =

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

5. f(x)=x"~-x 6. glx)=x*-4 7. h(x)=x* +2x+2
£0)= §-2=6 qH=-3 hW(D)=5
fE2)=-8+2=-L  qEDH=-3 h-D=|

Opb EVEN NEITHER
(or'.i'ln SJM> (7 —a.)<'(S 57M>
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
x—y=1and x*-y=3.

Y =x- \/:)(’:.3
METHOD | .
Substitute : METHOD 2 METHOD 3  (ELl M'UMI{'.IDV\)
K= (x=D)=3 Since y=X-l and yoy%3  -yey S
XL—K+I_-:3 X""’f =3 Xz—i—‘B
0= X*=X-2 2
K-x~2=6 t iy = 2.
(x- 2>(K+ N=0 2= alsh X*-X-2=0
e (x-2)(x+0) = 6
@) | 42

C4-2) /)
(fl -2)



LESSON0.4 REVIEW OF BASIC TRIGONOMETRY

Basic Right Triangle Trigonometry:
The basic right triangle trigonometric ratios are given by SOH-CAH-TOA

sined = o (SOH) cosecant 0 = — ) Reciprocal Hypotenuse Opposite
hyp sin @ side
cosine @ = —haﬂ (CAH) secant@= ) \ Functions 9\
yp cos
tangent @ = '+ (TOA) cotangentd = 1 i

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

Example 1:  Use the triangle at right to find

5 7]
> - 4 - 3 - 4 - 5—
a. siné f b. cosH_/5 c. tanf= 6 d. sec@-—g 3
Trigonometric Functions Defined as Circular Functions: 4

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 A
of the angle is the origin. The initial side of the angle (x,y)
is the positive x-axis. In the figure shown, the -
terminal side was formed by a counter-clockwise ) ¢
rotation, so the measure of the angle, (@), is positive. : w

1 _—
Clockwise rotations produce negative angles. x ; .

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. (27* =360°)

The circular function trig definitions are (see figure):

sin=2 csch=L @ is any measure
r ¥

cosf =2 secd="L_ r=4x*+y* (Positive)
r x
y X

tand = — cotld =— x and y maybe +, —, or 0
X " 4



Example 2: Find sind, cscd, and cotd, if @ is an angle in standard position
whose terminal side passes through the point (-5, 2).

R . 2 s sonll
I P=25+4 =029 sin®= == cotb= "3
3 cseb= V29
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°.

Ax 24 B

Examp]e Draw angles in standard posmon and make ‘reference triangles” to find:
a. c0s210° = -V3. b. tan315°= —|
2
3 A2 |

s 5 3(S N_l
2,

Example 4:  Since 27 radians =360°, it follows that 7% =180°, and the following
common radian measures should be easy to think about in degrees. Convert each
common radian measure to degrees.

a. Z=40 b. Z=45° c. 2=40 d.

o

= 20

oy

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

2. 2= 5(%)=5(45%=225" b. 270°=3(9) =3 c. —120° = -2(F)= -%v_
S, 180°. 225° r 2707 T - 30 2 = -2
i L g°~ "z o T -Te = 5~
Examples:  Draw angles in standard position, and make “reference triangles” to find
the following without using a calculator:
{ - 2.
S - —— =3r) .. =t 5% o
6. tan—= = 3 I cos( . ).. 3 8. e A 3
T or 360°
o 3% o 156° 3! - A}
_-413‘ "l 4. =or-~|
N2 2\ |3




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

% y T c)s
Then, sind =y, cosfd =x, and tanf ==. 31 (o D
X J
Example 9:  Use a unit circle to find:
1
a. sinZ=-} b. sin0=0 c. cos0=| '\
d. sinZz| e. cosz=¢ f sinz-p 1,0 x P )
& . )5
g tanz=06 h. sin%"—:—l i cos%":o
j. cos-m=-| k tan(Z)=undefined =
2

as

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).

'| 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.

tan0=sm9 cot0=c?se=—1— cscl =— secl =
cosé sinfd tané sin@ cosé
Example 10: If sinf = %, find the possible values for .
a. cscé -‘-‘2.. b cosH:::t'L"/- g tan9=i—?—-
> o 4
» : e e S |5 3
-4 1 %

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 [0,27).

-2
3 sty =
Vel

= 4T sm
=53
c. 2cos’f-1=0 Note: cos’ @ means (cos@)?. This is trig symbolism.
2.cos’o = | —_ S'
CoS’é:é- ezﬁ)%) %)E

{
CoRbyy g - 205 |
In this unit, 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. You will set your calculator to radian mode prior to taking the AP exam. You
will also express all calculator answers to 3 or more decimal place accuracy (unless the
problem specifically asks for something else).

Example 1:  Use a calculator to find:

a. sin2=,909 b. tan(%) = =72 (or=727) c. secl3 = 3.738
Example 2:  Use a calculator to find the missing measure in each triangle.

a. b. 5 cm.
x Findx 0
¥ 2cm
) Find 6
sin.5 27;5..
2.
+on B ==
X= S = (0.429 S
SIN.S

&= 4an"' Z = 380 or.38l

Graphs of Trig Functions:

Coterminal angles are angles having the same terminal side if placed in standard position.
The fact that coterminal angles have the same trig ratios should lead you to believe that
the graphs of trig functions would “repeat” every 27 radians (measured on the x-axis).
They do. Actually, tangent and cotangent graphs repeat more often (every 7 radians).

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 27.
The tangent and cotangent functions have a period of 7.

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

x=0, %, T, 37” , and by using the fact that the functions are periodic.

(You should also use x = 13'4- for the tangent and cotangent graphs.)

Example 3:  Graph each of the following.

a. y=sinx and y =cscx b. y=cosx and y=secx
in the same coordinate plane in the same coordinate plane




Remember: Each of these 2 functions has a period of 7.

You should be able to use the parent trig graphs to graph functions of the form
y=a sin(b(x + c)) +d. - (sin could be replaced by any other trig function.)

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

FUNCTION PERIOD AMPLITUDE  HORIZONTAL VERTICAL
SHIFT SHIFT
| y=asin(b(x+c))+d ‘%’!— |l -c d
or
y=acos(b(x+c))+d
y=atan(b(x +c¢))+d ﬁ None - d
or
y=acot(b(x+c))+d
y=asec(b(x+c))+d ﬁ— None - d
or
y=acsc(b(x+c))+d
When ¢ is positive, the horizontal shift is to the left. When ¢ 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: Peried = 2—} =T
Period: 2o =4

a. f(x)=—5cos(%) Amp: 5 )E

3

y

1 ?AIAA

- T

X

X-axs veflection
wo shifts

4n

Amp = |
b g=sin(2-5)=sin@-%)

o o b
X

Key Poiwéf every %‘
shift 9:? rljkt



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

{sin2 O+cos’f=1

or sinx+cos’x=1

Example 5:  Use the Pythagorean Identity to rewrite 2cosé - sin? @ =-2 inaform
which only contains one trig function. Then, without using a calculator, solve for & on

the interval [0,27).
2cos B — ((—cos’e\)=—2 Cos® = -|
2¢cosb-|+cos?0=-2- =T
Cos*0 + 2cos© + | =0
(cos®+()=0

Use your calculator to verify your solution. oG



LESSON0.6 EXPONENTIAL FUNCTIONS

An exponential function is a function represented by a constant base with a variable
exponent. For example, f(x)=2", y=e*,and g(x)=3""* 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. 4°=1 2. ad'a=a™" ; el A9 a-
s b
4. a) = a® 3. ab)' =a'b* 6. 3) - <
(@) @) e
1. @ = Lx Note: (a+b)" #a" +b"
a

When simplifying, do not leave answers with negative exponents.

Examples: Simplify without using a calculator.

¢ 5 N 2
" i e e’ = es
Note: 27° =327 =(327) = 3*=3|
d '5.95'=§ . (52>-2 3, xSolve 9% =27 without using a calculator.
=53.5°4, S_( = A @:) ::'333 2>_<_=3 7
3 - xX=% 5 K
6. Use a calculator to carefully graph y =2%, y =57, ;‘ 3
and y =e" in the same coordinate plane. Do you 21/
see any similarities in the graphs? i . i,
e i L)
o3 <3 Wl ]2

Graphs of Exponential Functions: If f(x)=a"and ad>1,then

1.  The domain of f(x)is (—o0, o). 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-interceptis (0, 1).
to the left: \ll,ri f{x)=10 Another key point is (1, a).

(Also, ILrg f(x)=o)




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, e = Iing(l + x)% . To three decimal places, e~ 2.718.

Example 7: Without using a calculator,
sketch a graph of y=e”.

Example 8: Using adjustments to the graph from
Example 7, graph f(x)=e™* +1 without using a
calculator. Write an equation for the graph’s asymptote.




LESSON 0.7 LOGARITHMIC FUNCTIONS

Since f(x)=e" is one-to-one (continuous and increasing),

it must have an inverse. However, if you switch x and y

in the equation y =e* to get x =e”, you cannot isolate the
new y by using algebraic methods. So, we must define
f7'(x) for the function f(x)=e*. For f(x)=¢€*, f'(x) ==
is called the natural logarithmic function, and we write
/7'(x)=Inx (so that x = ¢” and y = Inx must be equivalent).
In general, if f(x)=a" (a>0), then f'(x)=log, x

(so that x = a” and y =log, x must be equivalent). ¥

Note: log, x is usually written as Inx and log,, x is usually written simply as logx.

Graphs of Logarithmic Functions: If f(x)=log,x and a>1, then
1. The domain of f(x) is (0,0). 2/ (/The grgp_h of f(x) is continuous,
The range of f(x) is (—o0,0). increasing, concave downward, and

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

3.  The y-axis is a vertical asymptote 4. The x-interceptis (1, 0).
downward: ling f(x)=—00 Another key point is (a, 1).

(Also, lim f'(x) = )

Compare these graphical characteristics of f(x)=log, x to those of f(x)=a" from
Lesson 5-1 (page 131).

Example 1: Use a calculator to graph y =Inx
and y =logx in the same coordinate plane.

Do My similarities in the graphs?
Sa-ﬁs‘-Py ckm-ofek'fséics n box

above.

Example 2: Without using a calculator, sketch
a graph of y =|In(x -2)|. Write an equation for
the graph’s asymptote.




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

following Change of Form Definition:

x=e¢ & y=hx

Exponential form { } Logarithmic form

x=a’ o y=log, x

Example 3: Change the following equations from exponential form to logarithmic form

or vice versa.

2 =ligth gy %3?124 b. =1 fal=0 ¢ log(h=-1 (O '=.]

Example 4:
a. Sincee’=1 Inl=0O b. Since e'=e¢, lne= |

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

inverses, Ine" =e"" = |

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

a. Ine? = (7 "N = B ¢ 1092 = d. log,2" = x2
Properties of Logarithms:

1. In(ab)=Ina+Inb These properties work for any bases,

2. ln%=lna—lnb butonlyif a>0 and b>0

3% Ina" =nlna

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

a Inl=0,.5-0.3 b el = L (X21)F
= /‘3’%()( 4 l)

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

a. -3Inx+5hy b. llnx+1n(x+1) 3lny

Rax® + Ly ®

= 2a(C?) or o (L) = on XE(ced
Y

Example 8: Solve for x.

a y=e*’+6 b. log,x-log,(x—8)=3
y-b=e™" R =3

L (y-6) = 2-5 0 %
5+0n(y-6)=2x " R

/QA(Y»Q = x X~
2 Ix~GH = X

X/AK +,Pm(x+ D) - - ny?



log, x
log, a
Since the only two logarithmic bases on your calculator are 10 (log key) and e (Inkey),

you will change bases on your calculator in one of two ways:
log x

Change of Base Formula: log, x =

Inx
or log, x=—
loga Ina

Example 9: Use your calculator to find log,112 to 3 or more decimal places. Lﬁ_’ 2= ,g_e%‘

|2
,,&3,7

log, x =

Example 10: or ’Q‘*———Lz = 2.424
a. Find an exact value for x, if 32 =6. Bé‘ =X+2 L

x=2+ ,6033 b

b. Use your calculator to find a decimal value for your answer from Part a. to 3 or more
decimal places. Y = —, 367



AP CALCULUSAB '1'l" © Summer Assignment: Do ALL Problems on another piece of paper.

Lesson 0.1
Draw accurate graphs for the following without using a calculator.
1. 4x+2y=46 2 y=_x2+4

3. Find equations for lines passing through (—1_3) with the following characterstics.

a m=§ b. parallel to 2x+4y =7
c. passing through the ongm d. perpendicular to the x-aas

Use a calculator for Problems 4-6. Remember to show three or more decimal place accuracy for all
answers that are not exact.

4. Solve 3 —-3x+1<0.

5. Solve |3x+5| >2.

6. Find the x-value(s) of the point(s} of intersechon for the graphs of
x—y'=-7 and 2x—3y+12=0. Wrte the equanon you are solving.

Lessom 0.2
Draw accurate graphs for the following without using a calculator Use the parent graphs on Page 6
to help you whenever possible.

2
7. J!=l+1 E _}'=~Jix—2 9 y=|x2—2| 10 }'=x3 —1
X
11. y—x1=0 12. x=y3 13. y=x}—1

14. For which of the relations in Problems 7-13 1s y not a function of x?

15. I f(x)=1-x"and g(x)=2x+1, find the following.
a f(x)+eg(x) b f(e(x) e (22/)(2)

Find the zeros without using a calculator.

. . |2x—1. x<0
16. f(x)=x'-7x"+12 17. g[x}={r2x 4 ‘50
' : -4 x2
. : ; ; 5
18. Find the inverse funchon for f [xl]=(xj—lf] ;
Use the graph of v = f(x} at the right to 2.
draw an accurate graph for each of the following. 5
l a
19. y=5|f[x1 20. y=|r(2x) ™ >
21. y=f(x-2)-2 .



dnguyen
Highlight


x—L x=0
22 Without using a calculator sketch a graph of g{x}l —ix -1 O<x<2
4, x=2

Lesson 0.3
Without using a calculator. find the point(s) of mtersection of the graphs of the following.
Show algebra steps!

' = 5 2 _ 2
23 { YT 24 X -V =9
y=-2x+8 sy =9
For each function in Problems 25-27_ without using a calculator:
a. find the domain and the range. b. find the intercepts.
c. discuss the symmetry. d. tell whether the function 15 even. odd. or netther.

e. draw an accurate graph.
25 y=|x"-4 26. y=—Jx+4 27. y=|+|-2

Use a calculator for Problems 28-30. Remember to show three or more decimal place accuracy for
all answers that are not exact.

a. find the domain and the range. b. find the intercepts.

c. discuss the symmetry. d. tell whether the function 1s even, odd, or nesther.
e. draw an accurate graph.

28 y= x;'(_ ; 29 p=—f5-24 30 p=3 —3x—5

Are the following functions even. odd. or neither? Do not use a calculator.
x—1

x
31 g(x}:m 32 hix)= S

Lesson 0.4

33. Without a calculator, convert from degrees to radians for Part a. and radians to degrees for

Part b.
fa] ST
a. 300 b. —
For Problems 34-36. find sin# . cos &, and tan # without using a calculator.
&
34 35. 36. The measure of & is ST'Y_
3 _
|6 (—2.7D
5
37. Find =x.

10 m.

=




Evaluate each of the following without using a calculator.

38 sin7T 39 cosX 40 tan D 41 secT 42 csc X

44. Given tan6=_ sin6>0, find cosé.
Solve the following equations on the mterval ['EI', 2r).

45, 3tan" 6-1=0 46. 3csctH—-4=0

Lesson 0.5

47. Use a calculator to solve tan’ x =sin(2x)+3 on [0. 7).

Do not use a calculator for Problems 48-50.
48 Find the amplitude, period. and phase shift for v =_T31:05(3x— T).

49. Sketch the graph of y = —lsin(x—Z).

50. Find the discontinuities of 7(x) =csc(4x) .

43 m’r_gT’T

51. Write an equation of the form y=a taul[b(x—c]] +d for the graph below.

4 )

: '

1 1

| 1

| 1

1 1

i 1

| i

1 1

i 1

1 1

: : /\:
——— —+1»
2% = !t 2n

: -1 1

1 [ ]

| 7 1

1 = 1

1 1

¥ ¥



Lesson 0.6 and 0.7
For Problems 52 and 53, find the imnverse of the given function, and then sketch the function and 1ts
mverse in the same coordinate plane.

52, F(x)=In(-x) 53 p(x)=e™ 41

Simplify the expressions in Problems 54 and 55 without using a calculator.

1 &t
54 log; > 55. m?

56. TUse Log Properties to expand ]n{.r-.,r‘j.-' -1 } .
57. Use Log Properties to condense 2log p—3logg—logr into a single logarithm.

Solve for x without a calculator:

58. & -5=0 59. 1-3lnx=-5

60. Without using a calculator, list the domain, two poimnts that the graph of the function contains,
and the asymptote for the graph of the function. Then sketch each graph in the same
coordinate plane.

a y=¢& b. y=Inx

61. Usmg adjustments to the graph of y =¢* from Problem 60, sketch y =& —3. What 1s the
asymptote for this graph?

62. Find the mverse of y=¢™ —3. and sketch 1ts graph m the same coordinate plane that you used
for Problem 61. What 1s the asymptote for this graph?

For Problems 63-67. solve for x without using a calculator. Simplify your answers.

63. log, x=-2 64. ™ =5 65. In|2x-1|=0
66. log, x=log,(2x+1)—log, (x+4)+1 67. 4 =g



UNIT ¢ SUNDARY

V.~ W

X, — X

Slope: m =

Equations for lines:
Pownt-Slope form y— ), =m(x—x;)
Slope-Intercept form y =mx +b (where 5 is the y-mtercept)

Domain: all possible x-values
Range:  all possible y-values

Inverse functions: found by switching x and y and solving for the new y.

Parent graphs and graphing adjustments: see Page 6
Intercepis:
To find the x-intercept, let ¥ =0 and solve for x.
To find the y-intercept. let x =0 and solve for v.

Syvinmetry:

Informal tests:

1. yv-axis: subsmtuting a number and its opposite for x guve the same y-value.
2. x-axas: substituting a number and its opposite for y give the same x-value.
3. ongin: substituting a number and its opposite for x give opposite y-values.

Even/odd functions:
Even funcons have graphs with y-axis svimetry.
Odd funcmons have graphs with origin symmetrv.

yA
Exponential and Logarithmic Grapls: 1 @l
e,
Graph of f(x)=e¢" Graph of g(x)=Inx +—
e’ = nl=0
e =e lne=1 1 1.0y x
. ; | ’ ' 4
4 i 4

|
All basic exponential (f(x) = o) and loganthmic (g(x) = log, x) graphs with @ >0 are similar to
the graphs shown above.

F(x)=g" and g(x) =Inx are nverse functions. so ne" =™ =x_



_ [.‘c=e=.-"n:—>‘1'=]nx | -
Change of Form Definition: |Exponential form - . ¢ Logarithmic form)
L.‘c =a’ < y=log, 1‘]

Properties of Logarithms: only true when a >0 and 5>0

1. Infab)=na+Inb 2. ln%=]na—]nb 3. Ina"=nlna

Change of Base: log, x =E
Ina
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