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8.2
Using Statistical Experiments

Compare theoretical and experimental probabilities.




Example 1
Find Probabilities

A student tossed a fair eight-sided die 200 times and

recorded the results. Find the theoretical and

experimental probabilities of rolling an 8.

1

28

19

24

22

21

18

26

QI | O | U1 | WD

48

16 Compare theoretical and experimental probabilities.

Examplael

F37T9




Example 1
Find Probabilities

Theoretical Probability

The theoretical probability is what is expected to happen. Because the die is fair, each side has a g
1
chance of being the result. Thus, the theoretical probability is g or 12.5%.

Experimental Probability

The experimental probability is based on the data collected from the experiment. Because the die

42
was thrown 200 times and 42 of those throws landed on 8, the experimental probability iSﬁ

or 21%.

16 Compare theoretical and experimental probabilities. Examplael P37To




8.3

Analyzing Population Data

ir

Describe distributions by finding their mean and standard dewviation.

Examplel

P3EE



Mean , standard deviation and variance
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ir Describe distributions by finding their mean and standard dewviation. Examplel P3EE




Example 1

Find a Standard Deviation

TRACK A coach recorded the times of each track member for a4 00-meter

race. Find and interpret the standard deviation of the data.

400m Race Times (seconds)

57.1 55.9
59.3 54.9
54.6 50.3
55.2 53.5

_
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ir

Describe distributions by finding their mean and standard dewviation.

Examplel ‘

P3EE




Example 1

Find a Standard Deviation

Step 1 Find the mean, U.

__ 57.1459.3+54.6+55.2+55.9+54.9+50.3+53.5

H= 8
= 55.1

The mean running time for the team is 55.1 seconds.

ir

Describe distributions by finding their mean and standard dewviation.

Examplel

P3EE



Example 1

Find a Standard Deviation

Step 2 Find the squares of the differences, (1 — xn)z.

(55.1
(55.1
(55.1
(55.1

(55.1 — 57.1)2=
(55.1 — 59.3)%=
(55.1 — 54.6)%=
(55.1 — 55.2)%=

= 438.18

4.00
17.64
0.25
0.01

— 55.9)2=
— 54.9)2=
— 50.3)%=
— 53.5)2=

0.64
0.04
23.04
2.56

Step 3 Find the sum.

Find the sum of the values from Step 2.

4.00+17.64 + 0.25 + 0.01 + 0.64 + 0.04 + 23.04 + 2.56

ir Describe distributions by finding their mean and

standard deviation.

Examplel

P3EE



Example 1

Find a Standard Deviation

Step 4 Divide by the number of values.

Divide the sum from Step 3 by the number of running times.

48.18 — 6.0225 This is the variance.

Step 5 Take the square root of the variance.

=hh, &
=44,k
\/6_0225 ~ 2.45  Thisis the standard deviation. T =24204, 7R
0< =Gy 15234375
0 =y 450391554
S =T [312R

ir Describe distributions by finding their mean and standard dewviation. Examplel P3EE




Example 1

Find a Standard Deviation

The standard deviation is about 2.4'5. This is small compared with the run times, which

means that the majority of the team members times are close to the mean of 55.1 seconds,

and almost all of the times will Iikely fall within 2 standard deviations of the mean, or

between 50.2 and 60.0 seconds.

ir Describe distributions by finding their mean and standard dewviation. Examplel P3EE




9.2
Trigonometric Functions of General Angles




Example 3

Evaluate Trigonometric Functions Given a Point

The terminal side of @ in standard position contains the point (—6, 4-). Find the

exact values of the six trigonometric functions of 0.

Exampl=e 3

Fimnd walues of trigonomatric functicomns of gemnveral angles.




Example 3
Evaluate Trigonometric Functions Given a Point

Step1 Draw the angle.

Draw Point P to draw 8 with the terminal side through (—6, 4).

Step2 FindT.

Use the Pythagorean Theorem to find the value of 7.

r = \/xz 4+ y2 Pythagorean Theorem
— \/(—6)24—42 X =—6andy =4
= V520r2v13 Simplify.

Find walues of trigomnoamea tric functicms of gemreral anxglaes.

Exampl=e 3




Example 3
Evaluate Trigonometric Functions Given a Point

Step 3 Find the trigonometric functions.

Use X = —6,y = 4 andr = 2V 13 towrite the trigonometric functions.

. y 4 2413 r  2J13 /13
51n9=—= or CSC9=—= or—
T 2v/13 13 y 2l 2
x -6 —3v13 r  2v13 V13
cosf === ——or secld = —= or — ——
r 2vV13 13 X —6 -3
4 2 X —6 3
tan9=z=—or—— cot =—=—or—-—
X —6 3 y 4 2

Exampl=e 3

Fimnd walues of trigonomatric functicomns of gemnveral angles.




9.6
Graphing Other Trigonometric Functions

mraph horizontal and vertical translations of trigonometric graphs and find phase
shifts.

1 Exercises [26-2E&] Pa T




State the amplitude, period, phase shift, and vertical shift for each function. Then graph the function.

26, y=—3+23z5n 2

' I
94 ‘
-4

The fonchon y=—-3 + 2 sin 2

a =2, so the amplitude 15 2.

& = 2 and can be used to find the peniod.

-

i

. T -y . :
period=——  Definition of perio

bl
2w
12|

= Simplify.

S0, the period 15 &

"

T
h=———_ so the phase shuft1s ———.

4 4

r =—3_ 50 the vertical shift 15 —3.

i+ : |isjﬂﬂ.1eﬁ’nm:r=uain-’;r|:x—h]—k.

mraph horizontal and vertical translations of trigonometric graphs and find phase

Exercises [26-2E&]

Pa il




State the amplitude, period, phase shift, and vertical shift for each function. Then graph the function.

27. y=3 cos (8 +457)+ 1

The fiunction y = 3 cos 2{F+ 45")+ 1 isinthe rom y=a cos b(x — h) + k.
a = 3, so the amplimde 15 3.
b = 2 and can be used to find the penod.

360°
bl

360°
12|

= | B0 Simplify

perod = Delinition of period

So, the period 15 180°.
h =-—45°, so the phase shaft 15 —45°.

k= 1. so the vertical shaft 1= 1.

mraph horizontal and vertical translations of trigonometric graphs and find phase
shifts.

19

Exercises [26-2E&]

Pa il




State the amplitude, period, phase shift, and vertical shift for each function. Then graph the function.

28 y=—-1+4t{an (¢ + )

The fonction y=—1 + 4 tan (f + @) sin the rom y=a tan B{x — h) + k.
a =4, so the amplitude 15 4.
b =1 and can be vsed to find the period.
period = ﬁ Definition of period

= ) 11 = |

Il

=7 simplify.
S0, the period 15 .
h = —n, so the phase shiff 15 —.

k=—1. 50 the vertical shift 15 —1.

mraph horizontal and vertical translations of trigonometric graphs and find phase
shifts.

1 Exercises [26-2E&] Pa T




Find values of angle measures by using inverse trigonometric functions.

0.7
Inverse Trigonometric Functions

‘ 20

Find walues of anglae maasuras by using inversa trigonometric functions. Example 4 Pa7Ta




Example 4

Use Inverse Trigonometric Functions

PLANES Suppose a pilot has 30 milestoland a plane at the Santa Barbara airport from
an elevation of 15, 000 feet. Find the angle in degrees at which the airplane should

descend.

Find walues of anglae maasuras by using inversa trigonometric functions. Example 4 Pa7Ta

‘ 20




Example 4

Use Inverse Trigonometric Functions

Step 1 Draw and label a diagram.

15,000 ft

30 mi. Santa Barbara
Airport

‘ 210 ‘ Find walues of anglae maasuras by using inversa trigonometric functions. | Example 4 ‘ Pa7Ta




Example 4
Use Inverse Trigonometric Functions

Step 2 Write and solve the trigonometric equation.

tan 6 — 15,000.ft Tangent function
30 mi
__15,000ft 1 mi Convert miles to feet, 1 mile = 5280 feet.
tan 6 = — -
30 mi1 5280 ft
15,000 i ifv.
tan § = Slmpllfy
158,400
_ 15,000 Inverse tangent function
0 = Tan 1( ) SEME THIEH
158,400
6 ~ §5.4° Simplify.

The angle of descent is about 5.4°.

210 Find walues of anglae maasuras by using inversa trigonometric functions. Example 4 Pa7Ta




