LESSON 1: RATIOS AND PROPORTIONS

What Is a Ratio?

e Aratiois a comparison of one quantity to another.
e A ratio can be expressed as a fraction.
e The numerator and denominator of the fraction are called the terms of the ratio.

Before continuing in this booklet, it would be a good idea to review your cross multiplying and
dividing skills. Ask your teacher for the handouts.

PRACTICE: PROPORTIONS AND RATIOS

1. Find the missing term in each of the following proportions.

g
2 & awrzi< - 12

y 5228 26y 7 -8 = 5>
X
. |2
3 x 20 X 3 =S =
2 20
2. Calculate what percent 3200 is out of 5000. Set up as a proportion.

I L/

Tooo0 100

Grade 11 Essential Math — Trigonometry Review




LESSON 2: SUM OF ANGLES =180

The measures of the three angles of any triangle always add up to a total of 180 degrees (180°).
If you know the measures of two of the angles, the third can be easily found.

Note: If a triangle has a box thing in the corner, that angle is 90 degrees. The triangle is then a
right triangle.

Example 1
Find the measure of the third angle in the following triangle.

A

43° bg o

Example 2

Find the measure of the missing angle.
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PRACTICE: SUM OF ANGLES

1. Find the measure of the missing angles.

a)

b)
vl jcz/l/lf‘2 el
,W__,WJ’ W} «
eo o= b0
c)
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LESSON 3: PYTHAGORAS AND RIGHT TRIANGLES

Pythagorean Theorem

Pythagoras lived in Greece around 500 BC. He was a brilliant mathematician, musician, and
physicist. He saw mathematical precision in music and astronomy. He believed that music and
the orbits of planets around stars could all be explained by mathematical patterns and
equations. One discovery credited to and named for him is the Pythagorean theorem.

Right triangles are triangles that have 90° angle, ipdicated by a small box in the corner.

-

The "hypotenuse" is the longest side opposite the right angle. The shorter two sides are called
the "legs" of the right triangle. As before, the sides are labelled in lower case letters according

to the angles opposite them. éﬁ

hypﬂtenuse y C;é_p
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Example 1
Given the following right triangle, find the length of the hypotenuse.

5 A

Example 2
Find the value of x.

(!oz"f l>

e -
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Proving an Angle in a Triangle is 90°

The formula for the Pythagorean theorem works for right triangles. What if you didn't know if
the triangle was right-angled? Pythagoras was able to determine that this law is also true. A
carpenter or builder uses this law to ensure that two walls in the structure that is being built
are at right angles to each other.

How does this work?

You can use the same equation to prove whether or not a triangle has a right angle. Substitute
values into the formula for a, b, and ¢, and simplify. If the left-hand side of the equation equals
the right-hand side, then by the Pythagorean rule the triangle must be a right triangle.

Example 1
Determine if the triangle below is a right triangle.

QZ#QZ/

/'ZL + 8 -
ATV

/é 9 S o

/
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Adding the Angles

The three angles in any triangle always add together to make a sum of 180°. Applying this rule
to determine if a triangle is a right triangle, if two angles in a triangle add up to 90°, then the
third angle must be 90°. Therefore, the triangle must be a right triangle.

Example 1
Is this a right triangle? Ty
o -
i AD° _ §O
1077
/ /
S
=
e
L
35 0

Example 2 /?0 / = /06 |

Is this a right triangle?

45° Nofa A

~35° y
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Applying the Pythagorean Theorem to Solving Problems

Identify a triangle having a right angle and identify where the hypotenuse would be.
Then substitute the known values into the formula and solve for the unknown value.

Example 1

You are building a set of stairs. The riser will be 5 inches, and the diagonal support board is 13
inches long for each step. How deep will the step be?

5inches

13 inches

step
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PRACTICE: PYTHAGOREAN THEOREM

1. Find the missing sides. Round off to one decimal place.

a)

&
e

107

w.
WA

20 em |

b = 924193 cm.

= o
{
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2.

10

Use the Pythagorean theorem to prove whether or not these are right triangles.

a)

1y 16 22 C/(?
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3. Find the missing angle in each triangle.

a)
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Use the Pythagorean relation to find the missing side in each triangle. Show your
calculations for full marks.

a)
@)
0o G
c _ o "
&om @ //_;
6 cm
b)
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5. Use the Pythagorean theorem to prove that the given triangle is a right triangle.

6. Given a right triangle with hypotenuse ¢ and legs a and b.

a) Findcifa=5andb =12

n o \fvtre2?)
/3

=
—
P

=

b) Findaifb=8and c=12.

oo (274"

NP Sl

0 -
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LESSON 4: TANGENT RATIO

To use trigonometric ratios, you must be able to identify the sides of the triangle from the
viewpoint of a designated angle within the triangle. You use three terms, and you must fully
understand how to identify them to be successful in this lesson. The right angle is not one of
the designated angles; just one of the two smaller angles can be one.

Given a triangle, the three terms are as follows.

e hypotenuse: the side opposite the right angle
e opposite: the side opposite the featured angle
e adjacent: the side next to, or beside, the featured angle

Example 1

Choose LB as the designated angle. Identify the hypotenuse, the opposite side, and the
adjacent side with respect to LB.

AL @

C
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Example 2
Identify the following sides in the triangle.

R
a) relativet@
opposite: Y adjacent: m hypotenuse: N
b) relative tq LM.
M
opposite: M\ adjacent: Y hypotenuse: A
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Scientific Calculator

There are three primary trigonometric ratios. You now can use the tangent ratio to solve for
missing sides in a triangle. You will need a scientific calculator to perform trigonometric
calculations. A scientific calculator has the tangent ratio key, abbreviated as "tan".

Angles can be measured in degrees, radians, or gradients. In this course, angles are measured
| only in degrees. Therefore, you must ensure that your calculator is always making trigonometric
calculations using degrees. Your calculator must always be in the "DEG" mode, or sometimes
"D" depending on the calculator. If it is in the "RAD" or "GRAD" mode, none of your answers
will be correct. Always check that your calculator shows D or deg mode.

If your calculator is not showing degrees, it can be changed by using
e the mode key,
e orthe DRG key,
e or sometimes by turning the calculator off and then on again,
e or pressing the reset button, depending on which calculator you have.
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Finding the Tangent of an Angle

Example 1
Find the tangent of a 60° angle.

T o

ranbo) -

Example 2
Find the tangent of 45°.

Example 3 (
Find the tangent ratio for each of these angles. Round off t¢' 5 decimal plgles.

a) tan 50° = b) tan 22° =

/(i‘ims’/ 0. 46 40 3

c) tan 38° = d) tan 16.8° =

b 76129 O 30172
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Inverse Tangent Process

Now that you understand how your calculator finds the tangent ratio of angles, you can do the
entire process in reverse. You can find the angle given its tangent ratio.

% You need to use the tan key. This key is called "inverse tan".

To find the angle measurement given the tangent ratio, you need to find the key on your
calculator that will access those small letters above the "tan" key. You may have to experiment
with your calculator to find the right combination of key strokes. Usually you press SHIFT or 2nd
and the tan key.

Example 1
The tangent ratio for an angle is 1.1918. Find the angle.

hf}Q @@ LAY
bt (1096) = 2

Example 2
Find each angle ©, given tan ©. Use the inv tan method you learned in Example 1 above. Round

off your answer to the nearest degree. @ ; )
W\ ans "

a) tan © =0.70021

oo kan (0. 7002) = 2
b) tan:iiﬂ (9.35565) = L7

c) tan © = 0.14054 » U
b = h/y\*( (O'MMSLO :é/;
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Finding Values for Sides and Angles

When you use the tan ratio,

opposite
tan B = -ﬂ-——— ,
adjacent

there are three values, ©, opposite, and adjacent that need to be considered. You would need
to know any two of the values and then you can substitute these two known values into the
formula to find the unknown value.

Example 1
Solve for the length of the side opposite the given angle.

Example 2
Solve for the angle.
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PRACTICE QUESTIONS: TANGENT RATIO

1. Find the missing side using the tangent ratio. Round to two decimal places.

a)
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2. Find the value of © using the tangent ratio and its inverse. Round to two decimal places.

a)
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Use the tangent ratio to find the missing side. Round off your answer to two decimal
places. Show your work.

a)
funtl *
pdi 7 L
v 2L
mi— |
“opp
b)
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12

(%

20 - —
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iy ¥l y = 3997
C}j{]n [
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Use the inverse tangent to find the missing angle. Show your work.

a)

(2
}Oémzjr
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LESSON 5: SINE RATIO

The previous lesson worked exclusively with the tangent ratio. The sine ratio is very similar to
the tangent ratio, except you now use the hypotenuse and the opposite side after designating a
specific acute angle.

When you have or are looking for values for the opposite side and the hypotenuse, you use the
sine ratio.

P

-

" off
Notice that the x-side is opposite the given angle, and the side with a value of 16 is on the

hypotenuse, the side opposite the right angle. The hypotenuse is always opposite the right
angle.

When you are presented with a triangle using the opposite side and the hypotenuse, you use
the sine ratio.

The tangent ratio is used when you have triangles with values on the opposite and adjacent

sides.
2

When you use the sine ratio,

opposite
sin © = pp

hypotenuse ’

you can substitute two known values into the formula. Then you can solve for the unknown
value. The process is the same as the one you used in the previous lesson for the tangent ratio.
Use the steps, multiply when the x is on the top, divide when x on the bottom, and use inverse

sine when solving for an angle.
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Finding Values for Sides

Example 1
Solve for x.

Example 2
Solve for x.
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Finding Values for Angles

Example 1
Find the angle ©.

DQP 12

Example 2
Find angle ©.
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PRACTICE: SINE RATIO

1. Find the missing side using the sine ratio.

a)
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2. Find angle © using the inverse sine.

a)
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Use the sine ratio to find the missing side. Round your answer to two decimal places, if
necessary. Show your work.

a)
/Q \ g ) %
<88 5”/,5 =z
azl // gé
: (= 1
“off
b)

=
==
~~~
\\
™
\=
N
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Use the sine ratio and its inverse to find the missing angle. Round to two decimal
places. Show your work.

a q |
| ‘ A b5 %)
6ff ¢
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LESSON 6: COSINE RATIO

The third basic trigonometric ratio is the cosine. The cosine ratio is very similar to the tangent
and sine ratios, except you now use the hypotenuse and the adjacent sides.

When you have or are looking for values for the adjacent side and the hypotenuse, you use the
cosine ratio.

gy =

Notice that the x-side is adjacent to the given angle and the side with a value of 18 is on the
hypotenuse. When you are presented with a triangle using the adjacent side and the
hypotenuse, you use the cosine ratio. Remember that the tangent ratio is used when you have
triangles with values on the opposite and adjacent sides, and the sine ratio is used when you
have the opposite side and the hypotenuse.

Your scientific calculator will show the cosine key with the abbreviation "cos."

When you use the cosine ratio,

adjacent

cos O =

hypotenuse’

can substitute two known values into the formula. Then you can solve for the unknown
value. The process is the same as the one you used in the previous lessons for the tangent and
sine ratios. Use the steps, multiply when the x is on the top, divide when x is on the bottom,
and use inverse sine when solving for an angle.
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Finding Values for Sides

Example 1
Solve for x. - }
(500 | (o3>0 18
| [
&AJ ¥ cm 18Cﬂlwf - //*(a cm
L= —
n
Example 2

Find the length of the hypotenuse.

Grade 11 Essential Math — Trigonometry Review




35
Finding Values for Angles

Example 1
You use your skills with finding the inverse of the cosine ratio to find the angle, ©.

Example 2
You use your skills with finding the inverse of the cosine ratio to find the angle ©.

D
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PRACTICE: COSINE RATIO

1. Find the missing side using the cosine ratio. Round off to two decimal places.

a)
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Find angle © using the cosine ratio and its inverse.
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SOH CAH TOA

Three ratios, each with a different arrangement of sides, can be difficult to remember. A tool
you can use is SOH CAH TOA. The letters in each group tell you which ratio to use, depending on
which sides are involved in the question.

e

P . b SW@ V.

) opposite
SOH represents Sin © =

hypotenuse

adjacent
CAH represents Cos 6 = ———————
hypotenuse

opposite

TOA represents Tan © = ——
adjacent

Selecting the Ratio

When you are presented with a right triangle to solve, you need to decide which of the three
ratios you can use to solve for the unknown.

Example 1 ‘ S

Solve for x.

of | \ JA of Sin 22
18 [
\ K

s
o
U\\
4y
~
o)
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Example 2
Find the measure of 8.

Example 3 _ oS
Find the measure of ©. &JM\ LU?/ A
\mx »

ZIEE ”‘)
zi | ( [Z

p=cs (2= >
o
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PRACTICE: TRIGONOMETRIC RATIOS

1. Use one of the three primary trigonometry ratios to solve for each unknown. Round to
two decimal places.

a)
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Ce o ﬂ)
18 [9 - h/l/l /g

e
6 =200

10

of P

Use trigonometry ratios to find the indicated side. Round to two decimal places. Show
your work.

a)
(
0 | A
| 240 y W’IQ /(/ /
&J)j = (2 3
b)
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d)

Use trigonometry ratios and their inverses to find the indicated angles. Round your

answers to two decimal places. Show your work.

a)

-

el
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