Geometry Unit 7 Day 1 The Pythagorean Theorem and It's Converse

Learning Target — Students will use the Pythagorean theorem to solve problems and it's converse
to classify triangles.

Geometry Activity 20 — The Pythagorean Theorem and it's Converse

Although many applications of The Pythagorean Theorem — If a triangle is a right triangle, then

the Pythagorean Theorem : fth
were known and used by the the square of the hypotenuse is equal to the sum of the squares

Babylonians, Chinese, Hindus, and of the legs.

Egyptians well befare Pythagoras

was born {about 570 B.LCE), heis

given credit for being the first to

formally prave the theorem, Many 1. Explain how this theorem translates into the equation
others since Pythagoras's time, that use today.
including a young man namead
james Garfield who would go on
to be president of the United
States, have also offered formal
proofs of the well-known theorem.

Use the Pythagorean theorem to find the unknown side of each triangle. Leave your answersin
simplest radical form.
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5. How high up a verticai wall will a 24 foot ladder reach if the foot of the ladder is placed 10 feet
from the wall? Draw a sketch and show the calculations to support your answer.
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7. in the diagram a is congruent to b. a=4 inches and d= 7 inches. Find

the length of e. @/ "& A ’}fof*“ . e
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10. So we can use the converse of the Pythagorean theorem to determine whether a triangle is a
right triangle. Write your notes about how in the space below.
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11. Use the Converse of the Pythagorean theorem to determine whether each of the foliowing
sets of side lengths forms a right triangle. If a right triangle is not possible, tell whether an acute
or obtuse triangle can be formed Show the method you use to determine your answers,
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Geometry Unit 7 Day 1 HW \

Find the value of y. Express in simplest radical form.
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The lengths of the sides of a triangle are given. Classify each triangle as acure,
right, or obtuse.

7.3,8,10 9.12,15,19
13. A square has side length 10 yd. What is the length of a diagonal of the square?

Express in simplest radical form. (0 ﬁ ‘jd

14, A square has diagonal length 9 m. What is the side length of the square, to the nearest

centimeter? r@ .‘@w . ! (,i

15. A repairman leans the top of an 8-ft ladder against the top of a stone wall. The base of
the ladder is 5.5 ft from the wall. About how tall is the wall? Round to the nearest

tenth of a foot.
5.8 %-(;)

16. A river runs straight through the center of a park. A man stands on one bank of
the river, and his daughter stands across the river and 22 ft upstream. The man’s
son swims from the man to his daughter. if the river is 11 ft wide, how far does

ee—
;[;fzy\ the son swim? Round to the nearest foot. \
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Is each triangle a right triangle? Explain,

24. 19 25.
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28. A square is drawn inside a circle so that its vertices touch the circle. If the l,]ﬁ:’f’j AR
radius of the circle is 15 cm, what is the perimeter of the square?

29. The playing surface of a football field is 300 ft long and 160 ft wide. If a player 314 /fl P f
runs from one corner of the field to the opposite corner, how many feet doeshe =~ 1 ﬂ
run?

33. Tt ernational Space Station orbits 350 km above
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Geometry Unit 7 Day 2 Special Right Triangles.
Learning Target — Students will find side lengths of 45-45-90 and 30-60-90 triangles.
45-45-90 Triangle Relationships

The four triangles below are special right triangles called 45-45-90 triangles because their angle
measures are 45, 45, and 90. Each side is related to each other side.

1.} If you know a leg of the triangle, how can you find the length of the other leg? lustify your
answer. \hn ‘§ 048 = é{:‘}% C. im . & Ve Peas mﬂ_‘%@ 5

2.} ifyou know a leg of the triangle, how can you find the {ength of the hypotenuse? Justify your
answer, r%\}SW\(L() giean q/ff\o orodns (\cwk Chowo )5 ‘e

| \QS |3 {a\te{ma

3.) If you know the hypotenuse of the triangle, how can you find the Iength of a leg? lustify your
answer. - h
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45-45-90 Triangles Find the missing side lengths. Leave your answers as radicals in simplest form. __
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Another type of special right triangle is a 30-60-90 triangle. These triangies have angle
measures that are 30, 60, and 90 degrees. A special relationship exists between the sides of 30-
60-90 triangles.

1)

2.

4.)

5.)

6.)

If | know the shortest leg of the triangie, how can | find the hypotenuse? Justify your

ansg‘a’;ﬂ‘{wa ‘fﬂj % QM

if I know the shortest leg of the triangle, how can § find the other leg? Justify your answer.
[ | y
Shat \fi@ K13 = )Mff} 1Y)
If | know the longest leg of the tr;angle how can I find the shortest leg? Justify your answer.

lovaled - Sor] 25

If I know the longest | of the trlangle how can I nd~t51e hypotenuse? Justlfy yourfanswer
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if | know the hypot}énuse of the thangle, how can | find the shortest leg? Justify'your

answe){\\[ﬁ OOG) glﬂ, V/’jﬁ 9 s f:;’}uf g t;?»j%

If | know the hypotenuse of the trlangte how can | find the longest Ieg? Justn‘yyour answer.
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30-60-90







14.Calculate the perimeter of the

trapezoid. o
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15. Calculate the area.
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16. One side of an equilateral triangle is 8 inches. Find the length of the altitude.
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e side of an equilateral triangle is Z\f_m Fmd/he Iength of a side
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17. The length of an altitu
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ACTIVITY 21 PRACTICE

‘Write your answers on nolebook paper.
Show your work.

Undess otherwise indicated, write all answers in
simplest radical form.

Lesson a21-1

1. Ina458%.45°.00° triangle, if the length of a leg is
& e, the length of the hypotenuse is:
A. ticm
B. 6/3 am
[ §/5 M
\,ﬁ CHE

2. For each 45%45%.90° triangle, find 4 and &.

il

. Squars MNOP has 2 diagonal of 12 inches, Fiad i/ glﬂ gﬁ%

the length of each side of the square,

. 'The length of the hypoleguse of an isosceles right

triangle is 8, SRTTL Y v
a. Find the perimeter of the triangle. %(él,&z % v
b, Hind the arca of the triangle. QN

- Find the perimeter of o square, as 4 simplified I ﬁ;:} A
_ E 0

radical, if the length of its diagonal is 4410 inches.

6. Which of the following statements is true?
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A, BC =284
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Geometry Unit 7 Day 5

Learning Target — Students will understand that similar triangles allow us to define the trig ratio.

Triargle ABC shown is g 453°-455-90° trdangle.
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1. Draw a vertical fine s@gmanﬂ; DE, GG;‘EYF@G‘!&Q the hyp@iﬁnus@ of trangle ABG with side
BC. Label the endpoint of the vertical line segment along the hypotenuse as point [,
Labal the other endpoint as point £,

2. Explain how you know that triangle ABC is similar to triangle DEC.
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You know that the hypotenuse of a tight ttlangle is the sida that is opposite the right angle.

in frigonometry, the legs of a right triangle are ofien referved to as the opposile side and the
adfacent side. These references are based on the angie of the triangle that you are looking
at, which is called the reference angle. The opposite side s the side opposiie the rsleencs ”‘M— "

angle. The adjacent side is the side adjacent to the reference angle that is nof the

hypotenuse.
4. For triangles ABC and DEC. identify the opposite side, adjacent side, and hypolenuse,
using angte G as the reference angle.
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N 51‘ Deterrmine each side length ratlo for triangles ABC and DEC, using angle C as the
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6. R
lmgth of opposite lzg
ieﬁgh GF i:ypntanuse
- 8. For AABC, write the ratios in simplest form:
]eng%h of ad;acent }eg . -
" length of hypotenuse 4n A = stn (=
k*ngth of oppositeleg cO3 A = o8 L=
" length of adjucentleg
tan A = tan C =

Write each ratio in simplest form.
sin X =< X

CosX=___ ~
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cos Y = . \\

tan X¥e= 4 36 9.
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tan Y =
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,» Learning Target Students m% use the trig ratlos to flnd sideYengths in right triangles.
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/E‘f wn X = 2 find sin X and cos X,
m,,
Saes -
3¥ S=g
(os %= &
4% T8
3. Use the dtagram fo solve for k. 4, Find the perimeter of the equilateral lriangie
w} if the altitude is 24 cm.
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Make sense of pmbiam& Tricia did such an exceptional job creating
logos that she was given the task of making a banner and representing her
company af a job fair. When Tricia got to the job fair, she was relieved to
see there was a ladder she could use to hang the banner. While Tricia
waited for someone to help her, she leaned the 12-foot ladder against the
wall behind the booth. The ladder made an angle of 757 with the floor.
a. Use the information above to draw and label a right triangle to
ilfustrate the relationship between the ladder and the wall.

b. Set uff and solve an equation to ﬁnd %pw far up the waii the top of

the ladder reaches. S ih 35 - ﬁ X= 1].591

¢. Find the distance from the base of the wall to the base of the ladder
using two different methods.
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Geometry Unit 7 Day 6 HW

7. Find each unknowen side fength.
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5. Construgtion workers are building a wheelchair ramp for a local family home and need to make sure the front
sidewalk leading up fo the door is long enough, The sidewalk length is 25 feet, if the ramp is to be made with the
dimensions shown, determine if the sidewalk is long enough,
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20 mches:

8.

Y= 2%, i{‘)’i@

Another praposed wheelchair ramp is shown. What is the rise of this ramp?
i necessary, round your answer 10 the nearest ingh.

4-!3'

104 inches






Geometry Unit 7 Day 7 Using trig ratios to find angles.

Learning Target — students will use the inverse trig ratios to calculate the angles measures of right
triangles.

*You have already learned to use trig ratios to find side lengths of right triangt
Today we need 10 learn 10 use trig ratios to find angle measures in right triang}
«If the angle is unknown, the equation may look like sinx = 4

*What do you need to do to isolate x?
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1. Example

So U abe jpuelse ofsine

o e — , gm
Phe lengths of the sides of ARHX are given.
Find m 2 X 1o the nearest degree,

(
fon X= 4
K= ‘i‘aﬂ_i(%\)
) Youtry | | Y= Al %0

Findmz L 1o the
pearest degree,
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Practice

Find the measure of the indicated angle to the nearest degree







- BC B 7.2 L :3 g
Jon 8= 25 S 1Y
BL=1196D At =17.190

\,\ 23. A skateboard ramp. has a slope of 4/9. What is the measure of the angle the ramp forms
. with the ground? 3 L = % -
g 1 x  an X K=d39,7

/
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24, Given that sin 8 = 13;35

. _ , 5
a. Draw right triangle ABC with right angle C and label the side lengths. ??I\K

, e e e e a 5 C T
f’\ i | b. Determine the length of the missing side. J5 =24 1¢@?
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\%\ . ¢ Find the measure of angle A. S ﬁ: e

a% A= \lo.Rg0

Joday | will teach you fo apply inverse trig functions to solve problems about angles of
elevation and depression,

¢ Identify the special relationship between pairs of
lines and pairs of angles in the piciura to the left.

+ We can use angles of elevation and depression
to help us measure objects and distances indirectly.
Erathosthenes did this over 2000 years ago to measure
the circumference of the Earth,







Examples

; gL Miguel looks out front the crown of the Stalpe of
L ;mm Hpprexim ékh ?;M 1 %m% aroumd. He ¢ "ﬁ%ﬁ% i ship coming i
?’5 o
i e it ﬁ}sfw

Two buildings are 30 feet apart. The angle of elevation from the top of one to the top of the
other is 19 degrees. What is their difference in height?
2. -

Practice

1. The angle of elevation of the top of a free is 30° from a point 28 ft. away from the foot of
the tree. Find the height of the tree rounded to the nearest feel,

ofeet

2. A 15 m pole is leaning against a walk Ahe foot of the pale is 10 m from the wall. Find the

angle the angle of elevation of the pole to the nearest hundredth.
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3. The angle of depression from a helicopter flying at an altitude of 1500 feet is 12°. How
far will the helicopter fly before it reaches the landing pad on top of a haspital that is 100 feet
tall? Round your answer to the nearest hundredth.
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4. The angle of elevation of an unfinished tower from a point 120 m away from ils base is
25°, How much higher should the fower be raised so that its angle of elevation from the same

point will be 40°? Round,to the nearest hundredth.
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29, Firefighting A firefighter on the fround sees
fire break through a window near the top of
the building There is voice contact botween
the ground and firefighters on the roof, The
angle of elevation to the windowsill is 287,
The angle of clevation 1o the top of Lthe
building is 42°. The firefighter s 75 {1
freem the building and her eves
are 3 {t above the ground. What
roof-to-windowsi distance can
she report (o the Grefightors on
the roof?
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