AP Calculus AB/IB Math A&A SL2: Summer Assignment

Course Title: AP Calculus AB/IB Math A&A SL2

Teacher name: Sukhdeep Kaur and Karen Bui

Teacher contact information: sukhdeep.kaur@apsva.us
karen.bui@apsva.us

Purpose of Assignment: To master the prerequisite content that is necessary for you to
understand prior to taking AP Calculus AB.

Estimated time to complete Assignment: No more than 6 hours

Due date and method of assessment for Assignment: Due in the first class of the second week
of school. Although this is due in the first class of the second week of school, we will be taking
questions on the summer assignment on the first full day of class (if needed). There will be a
summer assignment assessment (non-calculator) in the second week of school.

Instructions for Assignment:

Read Section 1.2

Do the circled problems from Section 1.2

Complete the Graphing Sprint worksheet

Read Section 1.6

Do the circled problems from Section 1.6

Complete the Solving Review worksheet

Fill out the unit circle worksheet (front and back). Do as much as you can from memory
or from deriving by reference triangle. It is expected that you have the unit circle
memorized by the time you reach Calculus.

¢ Complete the Unit Circle Practice worksheet
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Investigating Equations of Lines
Use a graphing utility to graph
each of the linear equations.
Which point is common to all
seven lines? Which value in the
equation determines the slope of
each line?

a,y—-4=—2(x+ 1)
boy—4=-1x+1)
c.y—4=*§(x+ 1)
dy—4=0z+1)

e y=4=3(x+1)
fy—4= x + 1)
g.y-—4ﬁ2(x+ 1)

Use your results to write an

equation of a line passing through
(=1, 4) with a slope of m.

-5

The line with a slope of 3 passing through
the point (1, —2)
- Figare 1,15

Equations of Lines

Any two points on a nonvertical line can be used to calculate its slope. This can be
verified from the similar triangles showe in Figire 1.14, (Recall that the ratios of
corresponding sides of similar triangles are equal.)

(x2$v }'2*)

/ Y=y

7 me= :M

X E o xy-
Any two points on & nonvertical fine can be
used to determine its stope.
Figure 1.14

You can write an equation of a nonvertical line if you know the slope of the line
and the coordinates of one point on the line. Suppose the slope is m and the point is
(%1, y;). I {x, ) is any other point on the line, then

DA .
X"'xi

This equation, nvolving the two variables x and y, can be rewritten in the form
y =y, = m{x — x;), which is called the point-slope form of the equation of a line.

POINT-SLOPE FORM OF THE EQUATION OF A LINE

An equation of the line with slope m passing through the point (x,, y) is :
given by

y =y = mlx — x,). '

EXAMPLE

| Finding an Equation of a Line

Find an equation of the line that has a slope of 3 and passes through the point (1, —2).

Solution ,
y = ¥ = mlx —x) Poiat-slope form
y - (‘**2) = 3(x — 1) Substitute — 2 for y,, 1 for xy, and 3 for m.
y+2=3x-3 Simplify.
y=3x—~35 Sotve for y.
(See Figure 1.15.) 3

3 Remember that only nonvertical lines have a slope. Consequently, vertical lines
carmot be written in point-slope form. For instance, the equation of the vertical line passing
throngh the point (1, =2} isx = 1. 8"
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Ratios and Rates of Change

The slope of a line can be interpreted as either a ratio or a rafe. If the x- and y-axes
have the same unit of measure, the slope has no vnits and is a ratio. If the x- and
y-axes have different units of measure, the slope is a rate or rate of change. In your
study of calculus, you will encountex applications involving both interpretations
of slope.

EXAMPLE &

Population Growth and Engineering Design

a. The population of Colorado was 3,827,000 in 1995 and 4,665,000 in 2005. Over
this 10-year period, the average rate of change of the population was

4

change in population
change in years

_ 4,665,000 — 3,827,000

T 2005 — 1995

= 33,800 people per year,

Rate of change =

If Colorado’s population continues to increase at this same rafe for the next
10 years, it will have a 2015 population of 5,503,000 (see Figure 1.16). (Source:
U.S. Census Bureau)

b. In tournament water-ski jumping, the ramp rises to a height of 6 feet on a raft that
is 21 feet long, as shown in Figure 1.17. The slope of the ski rarap is the ratio of
its height (the rise) to the length of its base (the runy.

rise
Slope of ramp = —
P st , P hun

6 feet'
21 feet.

Rise is vertical change, run is horizontal change.

=2
7

In this case, note that the slope is a ratio and has no units.

Dimensions of a water-ski ramp :
Figure 1.17 13

The rate of change found in Example 2(a) is an average rate of change. A
average rate of change is always calculated over an interval, In this case, the interve
is [1995, 2005]. In Chapter 3 you will study anotber type of rate of change called a
instantaneous rate of change.”
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1o NOTE

Because the slope of a vertical line is not defined, its equation cannot be written
in the slope-intercept form. However, the equation of any line can be written in the
general form

L Moot i gms

Ay FBy+C=0. General form of the equation of a line

where A and B are not both zeto. For instance, the vertical line given by x = a can be
represented by the general formx — a = 0.

SUMMARY OF EQUATIONS OF LINES

1, General form: - Ax+By+ C=0
2. Vertical line: x=a '

3 Hoﬁ;ontal line: y=b ‘
4. Pointlope formis -y~ y; = milx = %)

5, Slope-itercept form: ) y=mx+b

Parallel and Perpendicular Lines

The slope of a Jine is a convenient tool for determining whether two lines are parallel
or perpendicular, as shown in Figore 1.19. Specifically, nonvertical lines with the same
stope are parallel and nonvertical lines whose slopes are negative reciprocals are
perpendicular,

y

1

mi = ’”l
m

"12

7 . TN
Parallel lines Perpendicular lines
Figure 1.19

PARALLEL AND PERPENDICULAR LINES i

1. Two distinct nonvertical lines are parallel if and only if their slopes are

4 B In mathematics, the
hrase “if and only if” is a way of . .
Staﬁng two implications in one statement. equak—that is, if and only if

For instance, the first statement at the

right could be rewritten as the following
two implications. 2. Two nonvertical lines are perpendicular if and only if their slopes are i
negative reciprocals of each other—that is, if and only if J

my, = Ny,

a. If two distinct nonvertical lines are

paraliel, then their slopes are equal. 1

, . my = ——.
b. If two distinet nonvertical lines have ) m,

equal slopes, then they are paraliel.




2x—3y="7

Lines parallel and perpendicular to
—3 =3

Figure 1.20

=X
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Finting Parallel and Perpendicular Lines

Find the general forms of the equations of the lines that pass through the point (2, ~1}
and are

a. parallel to the line 2x — 3y = 5, b. perpendicular to the line 2x — 3y = 3,
(See Figure 1.20.)

Selution By writing the linear equatxon 2x — 3y = 5 in slope-intercept form,
y=1%x 3, you can see that the given line has a slope of m = .

a. The line through (2, —1) that is parallel to the given line also has a slope of %

Yoy = m(x - xl) Point-slope form
y - (~1)=%x~-2) Substitate,
My + 1) =2(x — 2) Simplify.
2x~3y~T7=0 General form

Note the similarity to the original equation.

b. Using the negative reciprocal of the slope of the g1ven hne, you can determine that
the slope of a line perpendicular to the given lne i So, the line through the
point (2, — 1) that is perpendicular to the given line has the following equation.

yoyu= m(x ~- xx) Point-slope form
y = (=1) = -%(x -2 Substitute,
Ay + 1) = —3(x~2) Simplify.
Sx+2y—4=0 General form o

ot The slope of a line will appear distorted if you use
different tick-mark spacing on the x- and y-axes. For instance, the graphing
calculator'screens in Figures 1.21(a) and 1.21(b) both show the lines given by

y=2x and yﬂw%x+3.

Because these lines have slopes that are negative reciprocals, they must be perpen-

dicular. In Figure 1.21(a), however, the lines don’t appear to be perpendicular

because the tick~-mark spacing on the x-axis is not the same as that on the y-axis. In

Figure 1.21(b), the lines appear perpcndif,ular because the tick-mark spacing on the

%-axis is the same as on the y-axis. This type of viewing wmdow is said to have
a square setting,

u

10"

g
A
-8
(a) Tick-mark spacing on the x-axis is not the {b) Tick-mark spacing on the x-axis is the
same 2s tick-mark spacing on the y-axis, same as tick-mark spacing on the y-axis,

Figure 1.21
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Tnt Exercises 16, estimate the slope of the line from its graph.
To print an enlarged copy of the graph, go to the website
www.anathgraphs.com.

¥

AW P S
LN
231567

In Exercises 7 and 8, sketch the lines through the point with
the given slopes. Make the sketches on the same set of coordi-
nate axes.

234567

Point Slopes
A3,4) (@1 ® -2 (© —% (& Undefined
(-2, @3 ®-3 ©@3F @°

the line passing through them.

9. (3,-4),(52)
11 (4,6),4, 1)
12. (3, -5),(5,-9%)
3. (-39 (-2
. 3.6 -9
Tu Exercises 15-18, use the point on the line and the slope of the

Yine to find three additional points that the line passes through.
(There is more than one correct answer.)

10. (1, 0.{-2,7)

Point Slope Point Slope
15. (6,2) m=90 16, (—4,3) m is undefined.
17. (,7)  m=-—3 18 (—2,~2) m=2

In Exercises 914, plot the pair of points and find the slope of

Sae www.CaleChat.com for worked-out sotutions te odd-numbered expreises.

19, Conveyor Design A moving conveyor is buili to rise 1 meter
for cach 3 meters of horizontal change.

{(a) Find the slope of the conveyor.

(b) Suppose the conveyor runs between twa floors in a factory.
Find the length of the conveyor if the vertical distance
between floors is 10 feet,

20. Rate of Change Bach of the following is the slope of a line
sepresenting daily revenue y in terms of time x in days. Use the
slope to interpret any change in daily revenue for a one-day
increase in time,

) m =800 (b) m= 250 (¢} m=0

21, Modeling Data  The table shows the populations y (in millions)
f the United States for 2000 through 2005. The variable ¢

represents the time ip years, with ¢ = 0 corresponding to 2000.
(Source: U.S. Bureau of the Census)

t 0 1 2 3 4 5
y | 2824 | 2853 291.1 | 293.9 | 296.6

288.2

{a) Plot the data by hand and connect adjacent points with a
line segment, . .

(b) Use the slope of each line segment to determine the year

et when the population increased least rapidly.
odeling Date  The table shows the rate » (in miles per hour)

that a vehicle is traveling after ¢ seconds.

(15 1101151202530
¢ {57 74|85 |84 61|43

(2) Plot the data by hand and connect adjacent points with a
line segment.

{b) Use the slope of each line segment to determine the interval
when the vehicle's rate changed most rapidly. How did the
rate change?

In Exercises 2328, find the slope and the y-Intexcept (if possible}
of the line.

23, y=4x—3 24, —x+ty=1
25, x+5y=20 26. 6x — 5y = 13
27, x=4

28, y= —1

In Exercises 29-34, find an equation of the line thal passes
through the point and has the given slope. Sketch the line.

Point Slope Point Slope
29. (0,3} m=2 30, (=5,—2)  mis undefined.
31, {0,0) m=3 32. (0,4) m=0
33. (3, ~2) m =3 34 (-2,4) m= —3




through the points, and sketch the line.
35, (0, 0), (4, 8) 36. (0,0), (—1,5)

37, (2,1, 0,~3) 38, (—2,-2), (L7
39, (2, 8), (5,0) 40, (—3,6),(1,2)
41, (6,3), 6.8 4. (1, -2, 3, -2
a3, (59, 0.3 a4 53,6~

following equation.

il a#0b%0
a b

equation of the line in general form.
47, x-intercept: (2,0)
y-intercept: (0, 3)
49, Point an line: (1, 2)
x-intercept: {a, 0)
y-intercept: {0, a)
{a # 0) (e #0)

In Exexcises 51-58, sketch a graph of the equation.

5Ly = —3 52 x=4
83y = “?ai-l 54, y=3x—1

the lines perpendicular? Explain.

®) Xmin = -5 ® Xmin = -6
Xmax =3 Xmax =6
Xscl =1 Xsel = |
Ymin = -3 Ymin = -4
Ymax = 5 Ymax = 4
Yscli=1 Yscl= |

/ jpe E;)Qercii-ed

In Exercises 35-44, find an equation of the line that passes

45. Find an equation of the vertical line with x-intercept at 3.
46, Show that the line with intercepts (a, 0) and (0, b) has the

In Exercises 47--50, use the resuit of Exercise 46 to write an

48, x-intercept; (—*%
y-intercept: {0, —2)

50, Point on line: (~3,4)
x-intercept: {4, 0)
yintercept: (0, @)

55, y ~ 2 =3(x = 1) y=1=3x+4)
@2 ~3=0 +2y«3“6=0

% 59. Square Setting Use a grap}ung utility to graph the lines
y=2x-3 and y = ~ x + 1 in each viewing window,
Compare the graphs. Do ‘the lines appear perpendicuiar? Are

(2) When is the line parallel to the x-axis?
(b) When is the line paralle] to the y-axis?

cularto y = $x + 3.

the graph of 5x + 6y = §,

60. A line is represented by the equation ax + by = 4.

(¢) Give values for @ aud b such that the Tine has a slope of3. |
(d) Give values for a and b such that the line is perpendi- ‘

{e) Give values for @ and b such that the line coincides with

1.2 Linear Models and Rates of Change 17

In Exercises 6166, write the general forms of the equations of
the lines through the point {(a) parallel to the given line and (b)
perpendicular to the given line.

Paint Line Point Line
61, (=7, ~2) =x=1 62 (-1,0) y=-3
63. 2,1) dx—2y=3 64 (-3,2) x+y=7
6. (3.1 Sx—3y=0 66, (4,—5) 3x+dy=7

Rate of Change In Exercises 67-70, you are given the dollar
value of a product in 2008 and the rate at which the value of the
product is expected to change during the next 5 years. Write a
linear equation that gives the dollar value V of the product in
terms of the year £, (Let ¢ = 0 represent 2000.)

Rate

$250 increase per year

$4.50 increase per year
69. ‘1»17 200 $1600 decrease per year

70, $245,000 $5600 decrease per year

[ In Exercises 71 and 72, use a graphing utility te graph the

parabolas and find their points of intersection. Find an equation
of the line through the points of intersection and graph the line
in the same viewing window,
71,y =x? 72 y= x*—dx 4+ 3

y = dx = x? ' y= x4+ 2+ 3
In Exercises 73 and 74, determine whether the poivts are
collinear. (Three poinis ave collinear if they lie on the same fine.)

74. (0,4), (7, - ,( 5,11)

In Xxercises 75-77, find the coordinates of the point of
intersection of the given segmentis. Explain your reasoning.
75, &, ¢} 76. b, ¢
("‘[I, 0) ((1‘ 0) . (—0, O) (d, 0)
Perpendicular bisectors Medians
77. (B, ¢y
(-, 0} {a,0)
Altitudes
78. Show that the points of intersection in Exercises 75, 76, and
77 are collinear.
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jetter of the graph in space provided.

1.

2.

3.

4.

i0.

11. g

12.
13.
14.
15.
16.
17.
18.
19.

20.

7x + 2y + 11 =0
yé -x-1=20

¥y = 2x2 + 4x - 1
y = logoX

2x - 7y = 4

25x2 - 9y2 = 225
x+y=0

y = 3x4 - 4x3 - 12x2 + 12

y = |x|
y=A4x -3

1632 - 25y2 = 0
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er) fits best with the giveh equations. Place

22 4 y2 - 10x + 6y + 18 = O

y=2%

-

A. 8.
,/""4”/”
.. D.
E. F.

x2 + yZ = 49

¥y=lx+ 1l
.ygxa
zy = &
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| Exponential and Logarithmic Functions

Develop and use properties of exponentiat functions,

® Understand the definition of the number e

® Understand the definition of the natural logarithmic function.
# Develop and use properties of the natural logarithmic function,

Exponential Fuﬂnctions

An exponential function involves a constant raised to a power, such as f{x) = 2*. You
already know how to evaluate 2¢ for rational values of x. For instance,

W1, R=4 271= % ad 2V = /3~ 14142136,

For irrational values of x, you can define 2* by considering a sequence of rational
numbers that approach x. A foll discussion of this process would not he appropriate
here, but the general idea is as follows. Suppose you want to define the number 2vZ,
Because /2 = 1.414213 . . ., you consider the.following numbers (which are of the
form 27, where 7 is rational). '

N =2<2Vicd=22
a4 = 7630015 . .. < 2V2 < 2828427 ., , =21
alal = 2657371 . . . < 2Y% < 2.675855 . . . =214

AL4 = 2664749 . . . < 2V% < 2.666597 . . . = 2143
L4142 = 2665119 . . . < 22 < 2.665303 ., . = 24419
4141421 == 2 665137 . . . < 22 < 2665156 . , . = PR
g1414213 = 2665143 . . . < 2V2 < 2665144 . ., = 2144

From these calculations, it seems reasonable to conclude that
2% = 2,66514.

In practice, you can use a calculator to approximate numbers such as 2V2.

Tn general, you can use any positive base 4, a ¥ 1, t0 define an exponential
function. So, the exponential function with base a is writfen as Flo) = a*
Exponential functions, even those with irrational values of x, obey the familiar
properties of exponeats.

PROPERTIES OF EXPONENTS

Let a and b be positive real numbers, and let x and y be any real numbets.

1. ao = ] 2. a¥a¥ = a«‘*‘}' 3. (a»‘)}’ = g% 4, (ab)x = axbz
a a\* of 1
S XY ) el X g e

5, pe a 6. (b) o 1. a e

EXAMPLE

Using Properties of Exponents

(@) =2 =2 b L=piogi=i
( > ;

-

o ()= oo

e (B == 3%
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Figure 1.52
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Properties of Logarithms ,(o N

One of the properties of exponents states that when you multiply two exponential
functions (hatving the same base), you add their exponents. For instance,

e = gty

The logarithmic version of this property states that the natural logarithm of the product
of two numbers is equal to the sum of the natural logs of the numbers. That is,

Inxy=Inx+Iny.

This property and the properties dealing with the natural log of a quotient and the
natural log of a power are listed here.

PROPERTIES OF LOGARITHMS

Letx, y, and z be real numbers such that ¥ > 0 andy > 0,

Llnxy=Inx+Iny
2. Ini- =lnx—-lny

3 Inxt=zlnx

EXAMPLE Expanding Logarithmic Expressions
10
a. In 5" In10 - In9 Property 2
b. Inv/3x + 2 = In(3x + 2)¥/2 Rewrite with rational exponent,
e -,l;ln(3x +2) . Property 3
e In%}j =In{6x) - n 5 Propesty 2
=In6+hx~In5 Property 1
(x?. + 3)2 2 ’ —
[ Ao A— + )2 3/x2 -
d. In Y In(x? + 3) ' in(x3/% 1)

= 2In(x? + 3) - [Inx + In(x> + 1)4/3]
=2mn(x2 + 3) — lnx — In(x? + 1)1/

=2m(x*+3) ~Inx - %—ln(x2+ 1) u

When using the properties of logarithms to rewrite logarithmic functions, you
must check to see whether the domain of the rewritten function is the same as the

domain of the original function. For instance, the domain of F&x) = a2 is all real
numbers except x = 0, and the domain of g(x) = 2 Inxis all positive real numbers.

# Try using a graphing utility to compare the graphs of
f&) =Ix? and 2(x) =2mnx
Which of the graphs in Figure 1,52 is the graph of £7 Which is the graph of g?
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ExEnpLE [ Solving Exponential and Logarithmic Equations

Solve (a) 7 = ¢! and (b) In(2x — 3) = 5.

IS Solution
]' %.’ A 7 = e**! Write originat equation.
[ i In7 = In{e**?) Take natural log of each side.
i : ff: In7=x+1 Apply inverse property.
i : -1 +n7=x Solve for x.
: 1 b 0.946 =~ x Use a caleulator.
iy
SRl b. In(2x ~3) =5 Write original equation.
it g3} = g5 Hxponentiate each side.
: 4 . x—3=¢é Apply inverse property.
X = "12:(65 + 3) Solve for x.
| L _ x == 75,707 Use a calcalator. B
v ’
1 rcises
P i In Exercises 1 and 2, evaluate the expressions. In Exercises 23 and 24, compare the given number with the
T A numbex e. Is the number less than or greater than e?
1 (a) 2532 (b) 812 (¢) 372 (d) 2771 00000
3
2. (a) 64173 54 o 1) @ @ ( ___L_._) -
2@ ®) ©®" @@ 2.1+ 155655
In Exercises 3-6, use the properties of exponents to simplify the 2.1+ 1+ % + % + 512 + .éﬁ + _7;5 + 5(:40
expressions.
3. () (59(5%) ) (5967 In Exercises 25-34, sketch the graph of the function.
© 35 @ \3 27y =8 2By=2"
4. (2) (229 (b) (592 29, fx) =3 30, f(x) = 3™
© [T HEPAF @ @53 3L h(x) = &7 32, gx) = —e?
(a) eX(e¥) ) (&) , 33, y=e* 34, y = o=/t
5
(cy ()2 {d) -z; In Exercises 3540, find the domaiz of the function,
i -2 5\ —1 : i . 1
G saely s
a 0 i 37 f(X) = 1 - 4% 38. f(x) = 1437
B © ¢ @ = 39, f(x} = sine™> 49, f(x) = cose™*
In Exercises 7-22, solve for x. B 41. Usea graphing wtility to graph f(x) = ¢ and the given function
. o e S ! olated?
. g5 = g1 8. 4% = 64 in the same \i:i::vmo v;md:\y How lar:s the two graphs “ilfti i
H 9. 62 =36 10, 5%+ = 125 Y g = e ~® () =—z¢r (@ qlx)=e
e 1 (l)x -1 12 (l\x - 16 L% 42. Use a graphing utility to graph the function, Describe the shape
1B R ’ z’ - of the graph for very large and very small values of z.
PRS2 IR FH =2 14, (% = @25 N
Gt 0 S, 15 8= 2P 16. 182 = (5x — 7)? @ f&) = 770
Ha o / 17. %34 = 8 18, (x + 33 = 16 8
19, =5 20, ¢* = 1 ®) 80 = 7505k

e"“?x = 85 ' 22. es)" = e~4
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[ Exercises 43-46, match the equation with the correct graph.
Assume that & and ¢ are positive real numbers, [The graphs are

Jabeled (2), (b); (©), and (d).]
(a) ) y

e

2 -1 1 2
wn n
© ’ @ !
2 2-
1
$ ¥ t x $ } 1 X
-7 =1 ~1 1 2
Mli ﬂll‘
43. y = Ce™
44, y = Ce™™~*

45, y = C{1 — ™%

d6. y = 1+ e

In Exercises 47-50, match the fanction with its graph, [The
graphs are Iabeled (a), (b), (¢}, and (d).}

(@ h)
2+ 4+
; e 2
1 /23 45 1__/
-2 -
3 _,{12345
(©) ¥ @ v
219 2+
AN 1
—— . NG PRI
~4 -3 ~1 ~i
-1+ a4
~2 1 ~3 -

7. fy=mx+1
4B fl) = ~Inx
4. f(x) = In(x ~ 1)
50. flx) = ~In(~x)

W

1.8 Exponential.and Logarithmic Functions 55

In Exercises 51 and 52, find the exponential function y = Ca*
that fits the graph.

51, y 52. ”
54+ (3, 34) T
451 AT
36+ : i
27+ 5
181 2
©,2).91 14
1 : k3 1 }) i) x X
"2-1 123 4 4123456

In Exercises 53-36, write the exponential equation as a loga-
rithmic equation, or vice versa.

83. =1
55, In2 = 0.6931. ..

54. ¢72 = (.1353. . .
56. n 0.5 = -0.6931. . .

In Exerciges 5762, skeich the graph of the function and state
its domain,

57, f{x) = 3Inx
59, f(x) = In2x

61, f(x) = In{x —~ 1)

58, flx) = —2mx
60. f(x) = Injx|
62, flx) =2 +Inx

In Exercises 63~66, write an equation for the function having
the given characteristics.

63. The shape of f{x) = ¢*, but shifted eight units npward and
reflected in the x-axis

64. The shape of f(x) = ¢, but shifted two units to the left and six
units downward

65. The shape of f(x) = In x, but shifted five units to the right and
one unit downward

66, The shape of f{x) = Inx, but shifted three units upward and
reflected in the y-axis

= In Exercises 67-70, show that the functions f and g are inverses
of each other by graphing them in the same viewing window.
67. flx) = &%, glx} = nv/x

68, f(x) = "3, g(x) = Inx3

69, fx) = e* ~ 1, g(x) = Infx + 1)

T fE)=eLex)=1+hx

E@ In Exercises 7174, (a) find the inverse of the function, (b) use a

graphing utility to graph f and f % in the same viewing window,
and () verify that f~1(f(¥)) = x and f{(Ff () = x.

71, f(x) = %1 72, flx) = 3¢~
73, fx) = 2l -~ 1) 74, f(x) = 3 + n{2x)

In Exercises 75-80, apply the inverse properties of inx and e*
to simplify the given expression.

1%’ In e%~1
L eln(se+2) oln~/¥
~1 + Ine? 80, }-8 + o’

]
5
|
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In Exercises 81 and 82, nse the properties of logarithuns to
approximate the indicated logarithms, given thal In 2 ~ 0.6931
and In 3 = 1.0986.

8L (a) In6 (y % (¢ In8L (@) Y3
8. () n025 (M I2d () ¥YT (@ I

83, In your own words, state the properties of the natural
logarithmic function,

84. Explain why Ine* = 3.

85. In your own words, state the properties of the vatural
exponential function. ’

86, The table of values below was obtained by evaluating a
function. Determine which of the statements may be true
and which must be false, and explain why.

{a) yis an exponential function of x,
(b) ¥ is a logarithmic function of x,
{c) x is an exponential function of w
(d) y is alinear function of x.

x| 1]2;:8
y 01113

In Exercises 8796, use the properties of logarithms fo expand
the logarithmic expression,

87. m-ﬁ 88. In/%5

89, m% 90, In(xyz)

91. n(x/¥* +3) 92, In¥7+ 1
93 In /X2 94, Inz(z — 1)
95. In (3¢%) 9. In->

In Exercises 97-104, write the expression as the logarithm of a % 119, Let f(x) = ln(x 3 \/JE‘Q"_-}T’T)

single quantity,

9. lax-+In7

98, Iny + Inx?

99, In(x — 2) = In(x + 2)
100, 3lnx +2lny —4Inz
10% 2 In(x + 3) + Inx — In(x? — 1)]
102. 2{ln x ~ In(x + 1) — In(x — 1)]
103. 2103 — SIn(x* + 1)

@%{m(xz + 1) = In(x + 1) - In(x — 1)]

In Exercises 105~108, solve for x accurate fo three decimal
places.
105, (a) el =4
(by Ine¥ =3
106. (a) "2 = 12
() lne™™ =
107, (3) Inx =2
(b) e*=4
108, (a) mx2 =8
b)) e>x=3§
In Exercises 109-112, solve the inequality for x.
109, ¢ > 5
110. ei~* < 6

1 -2 <hx<
112, 1 < lnx < 100

g In Exercises 113 and 114, show that f = g by using a graphing
utility to graph f and g in the same viewing window. (Assume
x> 0)
113, f(x) = n(x*/4)

gx) =2mnx—In4
114, 7(x) = lnv/xGE + 1)

g®@ = Minx + In(x + 1)]

115, Prove that In (/) =Inx~Iny, x>0y>0
. 116. Prove that Inx¥ = yIn x,
% 117, Graph the functions

in the same viewing window, Where do these graphs intersect? ;
As x increases, which function grows more rapidly?

% 118. Graph the functions
fe)=Inx and g(x) = x4

inthe same viewing window. Where do these graphs intersect? |
As x increases, which function grows more rapidly?

(a) Use a graphing utility to graph fand determine its domain.
(b) Show that fis an odd function. :
(¢} Find the inverse function of £,

120. Describe the rvelationship between the graphs of
F(x) = In x and glx) = & i




Solving Review A Name

Per
Find ALL solutions. Remember to check for extraneous solutions.
Show all work on another sheet of paper.

1. V3x+4=+x+18 2. x*=3x+40
. 1 x 6
3x—1:-~— 4 —

3. 2 32 1 s

5. 6x*=54x 6. 3x% +2x% =5 |

7 2_3 | 8. log, (x +3)=log, (3x - 7)
x x+2 :

9. 3sec*x=4 10. (x—3)* =3125

11, 11x+67-x=7 12.sinx +1=cosx

13‘ 3x+2 =52x+7 ) 14 x4-5x2 +4=0

. 15.sin3x =1 | 16. \2x—1-x—5=3

17, [x+3|=12-2x 18. 3—cosx =sin® x
4x~5 . @

19. =2 ~ 20.6)|~E_ | +5[-X_ )-6=0
3-Tx ~ TS x+1

21. log, (3x +17)-log, (x +2)=3 22.cot*x +3cot’ x-4=0

23.[x—4|=|-5| | | 24.25° +5x* -8 —20x* =0




Fill in The Unit Circle

Positive




Nov fill in the chart using special right triangles. Recall All Students Take Classes. Use the circles below
to help you.

e Radians sin @ cos O tan 6 csc @ sec @ cot @

60°

90°

120°

135°

150°

180°

210°

225°




Unit Circle Practice: Positive and Negative Radians and Degrees, all 6 Trig Functions

Name: Date: Period:

Part A: Evaluate each of the following (exact values, no calculators). Show work when appropriate (tan, cot, sec, csc):

1) sin0

3} sin -210°

5} sin—45°
73 sin 225°
9} sin 60°

11) cos 210°
13} sin 30°
15) sinz
17 co,\iz1

6

19) cos 45°

2n
21) sec ———

m
23} sec—
3

- 25) cot 210°

27) cse 30°

In
29) csc -

i

2) sin —225°
Sr

4) sin ——
6

6) cos 0

8) cos -210°

10) cos —225°

12) sin _An
6

14) sin -30°

16) cos-®

18} cos —45¢

, . lin
20} sin——
6

_ oo
22) ¢of —~=——
4

i3

24} cos Y

4r
26) cot—

s

28} sin -210°

S
30) tan ———
4



PART B, additional practice:

47 bd
1) tan—— 2) tan - —
3 3
., 7 . 3=
3) sit Y 4} sit Y
: n . 4=
5) cos — 6) sin— :
2 3
7} cos 90° 8) cos 270°
9 cos —270° 10) tan —300°
11) tan —120° 12) tan 300°
13.} If there exists some angle, 8, where sec§ =5, what is cos §?
14.) If there exists some angle, @, wheretan 8 = :3-1-, what is cot8?
15.} If there exists some angle, 6, where ¢sc@ = :25, what is sin8?
16.) sin 750° = 17.) cos —660° = 18 tan =7 = 19.) csc "16"" =

20.) cot”—é-—" = 21.) sec_Tgn = 22.) csc—960° = 23.) cot990° =




