Geometry
Assignment sheet

1. Read and study the geometry notes. There is a great deal of information here [ know. Ifyou have a
graphing calculator or can have access to one it will be a great tool. | have also included a copy of the trig
functions table to use if you do not have a calculator. [ have attempted to explain how to use it.

2. T'have included information from Module 13 Lessons 1 and 2. You should not need your workbooks. You
may want hour notebooks but I think [ have included all the information you need to complete these

assignments.
Module 13 Lesson 1: Do the exercises at the end, 2 through 17
Module 13 Lesson 2: Do the exercises at the end, 3 through 16

3. L have included Knowledge Checks for Module 13 Lessons 1 and 2. Please complete them as well
These papers are for additional practice.

If you have questions please feel free to email me: dcobb@pisd.net
' am not sure at this time what days and times [ will be here at school but please feel free to call me here as well.

I'am not sure what procedure will be used for these assignments to be returned to me but I will be in contact
with you or your parents though email.



Name:
Date:
Period:

Geometry Module 13 Notes
Key terms you will need to know.

Trigonometry

Side opposite or opposite side

Side adjacent or adjacent side

Short Leg

Long Leg

Hypotenuse

Tangent (tan)

Sine (sin)

Cosine (cos)

SOHCAHTOA - Sin - Opposite - Hypotenuse - Cos - Adjacent - Hypotenuse - Tan - Opposite - Adjacent

Tangent (tan) = length of the leg opposite of the angle
Length of the leg adjacent of the angle

Sine (sin) = length of the leg opposite of the angle
Length of the hypotenuse

Cosine (cos) = length of the leg adjacent to the angle
Length of the hypotenuse
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Leg Squared + Leg Squared = Hypotenuse Squared

Pythagorean Theorem:

We have used this already in our work.
Remember that a “Pythagorean Triple”, is a set of three numbers that make the Pythagorean Theorem true.
3-4-5, 5-12-13, 7 -24-25 aresome examples we have discussed before.
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Trigonometry is the study of measures of triangles and of the trigonometric functions and their applications. A
trigonometric ratio is the ratio of two sides of a right triangle. Trigonometry helps us find angle measures and
side lengths (distances). Itis used a lot in science, engineering, art, video games and more.

We will use three of the six trigonometric ratios. Sine, Cosine, and Tangent.

First we need to understand the meaning of the terms opposite side, adjacent side, and hypotenuse.

[n the figure of the right triangle ABC below, segment AB is the hypotenuse, segment BC is the leg (side) opposite
ofangle A, and segment AC is the leg (side) adjacent to angle A. Remember, the hypotenuse is always the side
opposite the right angle.

——



2 /% -1!;')
&v

/,4

[n Module 13 Lesson 1, we will focus on the tangent ratio, abbreviated tan. The tan ratio of angle A is the length
of the opposite angle A over the length of the side adjacent to angle A.

b
N BE o
(e 7E m;m‘hﬁﬁ

. i
: /

To find the tangent of each acute angle of a right triangle we write the ratio (fraction) and then divide the
bottom number into the top to get a decimal.

é

tan A = length of leg opposite ofangleA . 18 . 3 _ 0.75
length of leg adjacent ofangleA ™ 24 ™ 4 =

133

length of leg adjacentangleB = 18

tan B = length of leg opposite angle B 24

t.ul-r-

We now have to learn how to use these ratios and decimals to find the information we need to obtain. Most of
the time this is the length of a side of a triangle or the measure of an angle of a triangle. There are two skills we
must learn at this point. Under the circumstances we are operating [ need to teach you how to use the calculator
and how to use the Table of Trigonometric Values. Notall of you may have access to a calculator with trig
functions on it. [ have included a copy of the face of a TI=84 Plus calculator and a copy of the Table of
Trigonometric Values. You may use which ever you wish to or which ever you must use. [ will try and walk you
through the steps to find the length of a side of right triangle and the measure of an angle of a right triangle.
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Given the triangle below. Itis a right triangle. We know the measure of angle A (76 degrees) and the length of
o o o o (=2 o
segment AC 6 feet. We need to find the length of segment BC. %
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The first step is to write our equation using the tangent trig function.

pposite angle A >(‘

djacentangle A P e e
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Then solve the equation for x.

Since we are finding a side length we use the tan button on the calculator. These are our key strokes: i i yO s
%
;

6 times tan 76 enter. The calculator should read 24.0646856... Round your answer to the nearest tenth 24.1

Olay, if you do not have a calculator you must use the table with the trig values. This is how it works. Go
through the same steps to get your equation.

~4
Then go to your table. Look underthe m /- A until you find the measure of 76 doarees Then mo»e over under
tan A. The number should be 4.0108. Substitute this pumberwm your equation i i
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Do the math. Youranswer should be 24.1 /
s

TABLE OF TRIGONOMETRIC VALUES /

: ‘ : EiFnrsoaE
miLA ' sinA cosA © tan A @ sin A cos A tanA | ¢/

..... — /"
07103 | 0.6947 © 10355 i}

1 00175, 09998 00175 | 46 | '
2 00349 | 09994 00349 . 47 | 07314 | 06820 10734 |
——

I F ;
31 | 03150 08572 06000 | (78 )| 09703 | 0.2419 Rﬂ_?_'f‘lﬁ/
32 | 035200 084507 06249 | 7 | 09741 | 02250 . 3373
33 0.5546 : (0.83387 | 06494 | 78 9781 | G.2079 - 4.7046
34 | 0359208230 06745 | 79 09316 01908 51446
a5 | 057351 08152] 07002 | 80 09343 01736 56713 |
>
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We want to find the length of segment AC. This typ
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ve the triangle below.
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algebra is more complicated. We have to add cne algebraic step.
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First, write our tan trig equation. tan measureangleS = length o
length

w | v

tan 54 degrees = 87
X

Do the algebra. There has to be an additional step here. Xis in the denominator. We must move it by
multiplying each side by x. Then divide by tan 54. Thean our key strokes are 87 divided by tan 54.
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equation and do the math.
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X = 87+ ].3767
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We want to find the measure of angle A. We know segment BC is opposite of angle A and segment AC is adjacent
to angle A. We can use the tangent of angle A to find its measure.

First write the tangent of angle A equation. tanA= 19/36

Now if you have a graphing calculator we use the following key strokes.

First hit the 22d button (the blue one) This puts us into the inverse mode.

Second type in 19 divided by 36 and then enter. Your calculator should read 27.82409638...

Round your answer to 27.8 degrees. This is the measure of angle A.

[fyou are using the table you have to divide 19 by 36. Use a regular calculator if you have one. You should get
.5277777777... Round this to the fourth digit .5278. Go to your table. Look under tan £ A. do down until you

find a number close t0 .5278.  You will be between .5095 and .5317. .5278is closer to .5378 so we choosa it.
Now look to the left to the angle measure for £A. Itis 28 degrees. That would be our answer.

TABLE OF TRIGONOMETRIC VALUES

;mﬁzﬁl' sin A ccsA(i sind cos A tan A :
1 [ 00175 | 0.9998 0.7193 | 0.6947 1 1.0355

2 0.0349 | 0.9994 0.7314 | 06820 | 1.0724 |
24 04067 | 0.9135 89 | 09336 03584 24051
, 25 04226 | 0.9063 L 70 | 09397 | 02420 27475
| 26 . 04384 | 0.8988 71 | 05455 | 03256 29042
P2Z . 04340 | 08910 YDS095 7 72 | 09511 | 0.3080 30777
28) | 04595 | 0.8829 a.:xuy 73 | 09563 | 0.2924  3.2709
04348 | 0.8746 SS3T 74 | 0.9513 | 0.2756 34874
30 'f}.su 0.8660 05774 75 | 09659 | 0.3588 3712
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Modulel3 Lesson 2 Notes

Lesson 2 takes the same concepts used with tangent in lesson 1 and applies them to the sine and cosine
functions. We now have to determine which function to use. What information we are given will determine

this.
Tangent is opposite side length over adjacent side length
Sine is opposite side length over the length of the hypotenuse.

Cosine is the adjacent side length over the length of the hypotenuse,

R

Using this triangle we write each trig function as a ratio.

E . /L =

~ "_/ 3
tanA = ///2- tanB="x /3

JES

sinA= }/ 32 sinB= %’

; 4
cosA= /"L'A cos B = 2

o 13
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The task is to determine which function to use. Maybe this will help.

[ know the measure of angle A. | know the length of the leg opposite of angle A. [ want to know the length of the
hypotenuse. [ would use sin, because sin is opposite leg over hypotenuse. A

2 5 L A e -7
sin RE g 30 ></

In this triangle [ know the measure of angle A. [ know the length of the leg adjacent to angle A. [ want to know
the length of the hypotenuse. Iwould use cos because cos is the length of the leg adjacent to angle A over the
length of the hypotenuse.
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[n this triangle | know the measure of angle A. [ know the length of the leg adjacent to angle A. [ want to know
the length of the leg opposite to angle A. [ would use tan, because tan is equal to the length of the leg opposite to
angle A over the length of the leg adjacent to angle A. ;
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Once we determine which function to use it is a matter of applying the skills we have learned with the tangent
function.

&



Find the measure of angle R in the following triangle. We know the length of the hypotenuse and the length of
the leg opposite to angle R. We would use the sin function.

Since we want to find an angle measure we must use the inverss function. [fwe have a calculator we hit the 2+ button and this
puts us in the inverse function mode. If we do not have a calculator and are using the chart we find the decimal by dividing 7
by 13. Then find this decimal on the chart under the sin function. This gives us our angle measure.
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Find the length of segment EF in the following triangle. We know the measure of angle E and the length of the
hypotenuse. We want to know the length of the leg adjacent to angle E. We would use the cos function.

Remember we must do the algebra first to get the x alone on one side of our equation. Then we can key into the

calculator. If we use the table we find the cos of a 53 degree angle and multiply by 27.
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Always ask the question, what do [ know and what do [ need to find. Then apply this to which trig function you
can use.



Mame Class Date

13.1 Tangent Ratio

' How do you find the tangent ratio for an acute angle?

(o Resource
2ms. Locker

£12.=] G.9.ADetermine the lengths of sides and measures of angles in a right triangle by applying
the...tangent to solve probl

Investigating a Ratio in a Right Triangle

In a given a right triangle, AABC, with a right angle at vertex C, there are three sides. The side
adjacent to £A is the leg that forms one side of ZA. The side opposite ZA is the leg that does
not form a side of ZA. The side that connects the adjacent and opposite legs is the hypotenuse.

B

Hypotenuse
— Leg
opposits

Leg adjacent to ZA

to ZA

ERactaE

acute angle to the length of the leg adjacent to the acute angle—is called the tangent of an angle.
The tangent of acute ZA, written tan A is defined as follows:
length of leg opposite £ZA

tand =

length of leg adjacent to £ZA

You can use what vou know about similarity to show why the tangent of an angle is constant.
By the AA Similarity Theorem, given £D = Zfand also £ F = Z[, then ADEF ~ AJKL.

This means the lengths of the sides of AJKL are each the same multiple, k, of the lengths of the
corresponding sides of ADEF. Substituting into the tangent equation shows that the ratio of the
length of the opposite leg to the length of the adjacent leg is always the same value for a given

tangent defined for specified angle ADEF  AJKL

A s el Hpeas il

legopposite £40°  EF KL _ kEF _ EF

I -L‘JD = = = = = ==
leg adjacentto £40° DF JL  k-DF — DF
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Example1 Find the tangent of each specified angle. Write eachratioasa ¢
fraction and as a decimal rounded to the nearest hundredth.

@ za =

G length of leg opposite ZA 13 3 . 30
anA = - = : = ms =T =u
length of leg adjacentto £4 24 4
i 1
length of leg Qp’a 5?712 £B L4 i 13
tlt‘B:l hofl JtZB === /.
ength of leg ) f 3
S g ﬁ‘jj‘ﬁ {
Your Turn
Find the tangent of each specified angle. Write each ratio as a fraction 0 35 s
and as a decimal rounded to the nearest hundredth.
15
Z .
B F( ” 6. ZR 39 3
‘ R .
tan LQz—2 p, 14
jé
nt
When vou know the [ength ofa i-:g of a right triangle and the measure of one of the acute
: find the length of the other l:‘g This is especially useful in
2al-w Orli pro 5lams.
Example2 Apply the tangent ratio to find unknown lengths.
@ In order to meet safety guidelines, a roof contractor determines that she must place the
base of her ladder 6 feet away from the house, making an angle of 76° ‘v-.'uh the ground.

To the nearest tenth of a foot, how far above the ground is the eave of the roof?

C
p
>
= 76° N
- e e
z 6ft
5 Step 1 Write a tangent ratio that involves the unknown leagth.
B , _ lengthoflegopposite L4 pC
tand = - T = =
length of leq adjacentto ZA  BA

b



Multiply. Round to the nearest tenth. 24,1 = BC

So, the eave of the roof is about 24.1 feet above the ground.
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For right triangle ASTU, what is the length of the leg adjacent to £S?

Step 1 Write a tangent ratio that involves the unknown length.

o)

length of leg opféﬁﬂl‘ 25 TLL
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length of leg /ﬁ/{y\_//é,. V1625 sl

 the given values and substitute into the tangent equation.
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Given: TU = 577 and mZS = 54 2
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Step 3 Solve for the unknown leg length.

Substitute: tan §4 © =

§7
tan 54°

ik

Multiply both sides by SU, then divide both sides by 54°. SU =

Use a calculator to find 54° and substitute, U= ——
[.37638/7%
Divide. Round to the nearest tenth. SU~ 6 5 ¥

Your Turn

7. Aladder nseds to reach the second story window, which is 10 feet above the ground,
and make an angle with the ground of 70°. How far out from the building does the
base of the ladder need to be positioned?

Finding an Angle Measure using
Tangent

[n the previous section you used a given angle measure and leg measure with the tangent

ratio to solve for an unknown leg. What if you are given the ieg measures and want to find the
measures of the acute angles? It you know the tan 4, read as “tangent of ZA,” then you can use
the tan™" A, read as “inverse tangent of Z4,” to find mZA. So, given an acute angle ZA4, if

tand = x, thentan ' x = mAA.
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Example 3 Find the measure of the indicated angle.
Round to the nearest degree,

@ What is mZA?

19in.

tanA=22 | tan~' 22 = mZA | MZA 2782409638 ~ 28°

ie 'félr‘”r 36 a0 5
tanB=—— , . ——=m«8B meB~ &1, [15T07L ~ 62
19 =
-1 4 e
— v g L EE L, (PO
Your Turn oy LT~ y AP~ o g5 ~ QLQ‘J{?‘ ;5’
8. Find mZJ £}
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In each right triangle, find the tangent of each angle that is not the
right angle.

2. A z E 50 r
" 10
. 9.0 10.3
C 8
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4 8 .
2 3 0 9
> 32
. E 19.2
75
Use the tangent to find the unknown side length.
9. Find QR 10. Find AC. 11. Find PQ.
A G
h——.__.__-___.__._._—
ph
27 85°
& B
8.0
13. Find AB. 14, Find PR.
A P
glo.45°
a
e R
46
Find the measure of the angle specified for each triangle. Use the inverse
tangent (tan™") function of your calculator. Round your answer to the
nearest degree.
15, Find £4. 16. Find ZR. 17. Find £B.
; Q 2 R #
3.0 '
g e 17
6.% -
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