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Starter

Do you remember how to rationalize the denominator?
Work on these two problems with your group, you may
not have a radical sign in the denominator!
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The Tangent Ratio

PG.579-580 IN YOUR BOOK J\—’_l. \tol2

The maximum incline for a safe wheelchair ramp should not exceed a ratio of 1: 12. This
means that every 1 unit of vertical rise requires 12 units of horizontal run. The maximum rise

for any run is 30 inches. The ability to manage the incline of the ramp is related to both its
steepness and its length.
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Troy decides to build 2 ramps, each with the ratio 1 : 12.

1. The first ramp extends from the front yard to the front porch. The vertical rise from the
yard to the porch is 2.5 feet.

a. Draw a diagram of the ramp. Include the measurements for the vertical rise and

horizontal run of the ramp. l _ a 5
2
304+

b. Calculate the Iangth of the surface of the ramp.
@ c,) +(%0)" = ?
(,.25+ 900 = 5
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PG.581 IN YOUR BOOK

2. The second ramp extends from the deck on the back of the house to the backyard.
The vertical rise from the yard to the deck is 18 inches.

a. Draw a diagram of the ramp. Include the measurements for the vertical rise and

horizontal run of the ramp. v e _I__ ~ ‘B
Ywn o \2 X
(N B X
\ x| b \2-18
2l = X
b. Calculate thelength of the suﬁace nf the ramp. N
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3. Compare the two ramps. Are the triangles similar? Explain your reasoning.
45 ! 2 1B - ale
1 = Rlo A »
Yes, the two As aare ~ L =
' by SAS similarity

4. Compare and describe the angles of inclination of the two ramps. +
n
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PG.582 IN YOUR BOOK

In the wheelchair ramp problem, Troy used 1 : 12 as the ratio of the rise of each ramp to the
run of each ramp.

1. Describe the shape of each wheelchair ramp.

R\'@h‘(" As

2. What does the ratio of the rise of the ramp to the run of the ramp represent?

Slope of ramp

E
3. Analyze the triangles shown.
WO
B 24 feet
9 feet
30° ]
A 9f3teet © D 24,3 feet F
YN\ YU

a. Verify the triangles are similar. Explain your reasoning.
(éqg, AR sStmilay \b

b. Calculate the ratio of the rise to the run for each triangle. How do the

ratioscompare?l E - \|'§ 1\‘:5_
SRR
LG - Xl El
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PG.583 IN YOUR BOOK

A standard mathematical convention is to write fractions so that there are no irrational
numbers in the denominator. Rationalizing the denominator is the process of rewriting a
fraction so that no irrational numbers are in the denominator.

= =]

== To rationalize the denominator of a fraction involving e rodicand.
radicals, multiply the fraction by a form of 1 so that is the expression

= == the product in the denominator includes a perfect wader the radical

square radicand. Then simplify, if possible. syimbol.
=3 Example 1: Example 2:
&3 10.¥2_10/2 3 . V3_3/38

V2 V2 V4 53 V@ 65V9 &4
S 1002 3% "@

2 5-3 \
= 3 _ &y _ % ), -5
=3 3 3
° Vi

=3

4. Rewrite your answers in Question 3, part (b), by rationalizing the denominators.

Show your work. dom |
ore homewoY K

on pg.584, weskoen #5-6/In_your baok
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PG.584 IN YOUR BOOK

The tangent (tan) of an acute angle in a right triangle is the ratio of the length of the side that
is opposite the reference angle to the length of the side that is adjacent to the reference angle.

The expression “tan A” means “the tangent of ZA.” ‘E CAn A < 9—-@-

=3 ody
Consider A in the right triangle shown. .
== & A isthe L
=3 WX @
\N 0 \7{}7
9 aV
== T e

The tangent ratio describes the relationshiplbetween LA, the side opposite LA,
and the side adjacent to £A.

= = tan A — _length of side opposite ZA _ e
length of side adjacentto £A4 AC

PG.585 IN YOUR BOOK

7. Complete the ratio that represents the tangent of £LB.

_length of side opposite /B P[C
~ length of side adjacent to /B BC

tan B

8. Determine the tangent values of all the acute angles in the right triangles from
Questions 3 and 5.

Rw?

9. What can you conclude about the tangent values of congruent
angles in similar triangles?

10. Consider the tangent values in Question 8. In each
triangle, compare tan 30° to tan 60°. What do you notice?
Why do you think this happens?

#11-14 on pgs.586-587 are homework
& SKIP problem 3 on pgs. 588-589
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PG.589 IN YOUR BOOK

The cotangent (cot) of an acute angle in a right triangle is the ratio of the length of the side
that is adjacent to the angle to the length of the side that is cpposite the angle. The
exprassion “cot A" means “the cotangent of £A.”

B

A c

1. Complete the ratio that represents the cotangent of £ A.

cot A — length of side adjacentto £ A
length of side opposite £A

2. Prove algebraically that the cotangent of A = —1—.

tan A

Nov 18-8:54 AM
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pg.590 in your book

4. Aski slope at Snowy Valley has an average angle of elevation of 21°.

4680.2 ft

a. Calculate the vertical height of the ski slope x using the
cotangent ratio.

b. Calculate the vertical height of the ski slope x using the tangent ratio.

Nov 19-2:51 PM
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Pg.591 in your book

The inverse tangent (or arc tangent) of x is defined as the measure of an acute angle
whose tangent is x. If you know the length of any two sides of a right triangle, it is possible

to compute the measure of either acute angle by using the inverse tangent, or the\tan™
button on a graphing calculator.

-\
In right triangle ABC, if tan A = x, then tan™' x = mZA. '\;O\Y\
(o]
1. Consider triangle ABC shown. c g Pﬁd i g
J
a. lftan A = 1—5 then calculate tan“(ﬁ} to -

determine mLA
_—-—-——_'__

ton A= 0 _L-) ?é “\\53\\‘8

b. Determine the ratio for tan B, and then use
tan—'(tan B) to calculate m£B.

tan B=
W(m) tan'(3%
B=tan™'(1%

B= %57

Pg.592 in your book

c. Add m£A and m£B. Does your sum make sense in
terms of the angle measures of a triangle?

#2-3 on pg.592 in your book is homework &
problem 6 on pg.593 is also homework
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not in your book

Use the tangent ratio, the cotangent ratio, or the inverse tangent to solve for x. Round each answer to the

nearest tenth. - )\ .
) | btondD = 1 —0

otan?dD =X
470 =x
cmM

_ 4.
2 J EOm K
3. A
12 in. 28 m
X
W . L
X \72°
X -
¥ F 23 yd (]
Dec 3-8:37 AM
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not in your book

5. Aroof truss is shown. Use the figure to complete parts (a) through (d).
Round each answer to the nearest hundredth.

c
] B [
4 ft
A = H l_G F £
— 10t
a. Determine the height CG of the roof truss. h. Determine AH.

¢. Determine the measure of angle HCG.

d. Determine the length CH of the support beam.

Dec 3-8:37 AM

11



8.2 The Tangent Ratio - A5.notebook

Homework
Finish Lesson 8.2

Aug 24-2:00 PM

December 03, 2015
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