Senior Pre-Calculus (3041)

Lesson for the Week of April 6, 2020 — the concepts contained in this lesson were taught in class
but, you may need a refresher, so I included a detailed outline for how to complete each type of
problem.

Six Trigonometric Ratios
There are three parts to this lesson:

Part 1: Finding the Six Trig Ratios Given a Triangle

Part 2: Finding the Six Trig Ratios Given a Point on the Terminal Side of an Angle in
Standard Position

Part 3: Finding the Six Trig Ratios Given One Trig Ratio

For each section, I give you the tools needed, an ,and 9 practice problems. This
document is 36 pages. Ten of these pages contains the actual problems that must be completed.
Most of this document consist of tools and examples.

There are 3 problem sets each containing 9 problems for a total of 27 problems.
Problems Sets 1, 2 and 3 must be submitted, to me, via email by 3:00 pm on Friday, April 10™.
There is an answer key at the end of the document

If you do not have the ability to submit this assignment via email, please let me know and we will
make other arrangements.

These practice problems are mandatory and count towards your Quarter 4 grade.

They will be graded using the following criteria:

e Full Credit
e No Credit — In Progress (which means I will send it back to you to fix)

e No Submission
Please feel free to ask me questions, at any time.
If you want immediate feedback, then contact me during my office hours.

I will have office hours, every day, between the hours of 12:00 pm and 2:00 pm.



Part 1: Finding the Six Trig Ratios Given a Triangle

Tools:

Six Trig Ratios with Respect to Opposite, Adjacent, and Hypotenuse
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c? =a?+b?
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Example 1:

Find the value of the six trig ratios for 6. \

Steps:

1. Find the missing side length using the Pythagorean Theorem

2. Identify the side opposite the angle and the side adjacent to the angle

3. Write out the six trig ratios using the values for the “opposite side” the “adjacent side”,
and the “hypotenuse.”

4. Simplify the answers

Step 1: Find the missing side length using the Pythagorean Theorem

c?2= a?+b?

2
, ) 3\/13) = a’+92
(3V13) = (3)?*- (V13) (
—9.169 / < 117 = a’? + 81

=9-13 2

When squaring a number like 3v/13
you must square the 3 and the v13.

36 = a
=117
V36 = +/a?
+6= a

We want the positive 6 4__’/,,,/'

because we are looking
for a length. a= 6




Step 2: Identify the side opposite the angle and the side adjacent to the angle

Adjacent Side: 9

di j 3413
A j ? Hyp Opposite: 6

Opp

Step 3: Write out the six trig ratios using the values for the “opposite side” the “adjacent side”,
and the “hypotenuse.”

Hypotenuse: 3v13

Make sure you:

e Use the 8 symbol because it is the input part of the function, the ratio is the output part of
the function

e Use the equal sign

Adjacent Side: 9 Opposite: 6 Hypotenuse: 3v13
0 6 +/
sing = pp _ csc9=hyp=3 13
hyp 313 opp 6
adj 9 \/
cosf = ]= Secezhyng 13
hyp 313 adj 9
0 6 adj 9
tanezﬁz— ctn0=—]=—
adj 9 opp 6



Step 4: Simplify the answers

. opp 6 2 V13 2v13
sint = = = .
hyp 3vJ13 /13 /13 13
0 adj 9 3 V13 3413
cost = = = .
hyp 3v13 13 V13 13
0 6
tanezip_z——

cscl =

secf =




Part 1: Problem Set

Find the value of the six trig ratios for 6.
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Part 2: Finding the Six Trig Ratios Given a Point on the Terminal Side of an
Angle in Standard Position

Six Trig Ratios with Respect to x, y, and r

. y X y
sinf == cosf = — tanfg ==
Tr r X
r Tr X
csclO = — secO = — ctnf = —
X y
Pythagorean Theorem
Recall that the
equation of a
y 7"2 = xz + yZ q\ circle and the
Pythagorean
. . . Theorem are the
Where 71 is the radius or the distance from same thing.

the origin to the point.

P(x, y)
This point is on the terminal side of the
r angle and it is on the circle; this point can
y be in any quadrant.

This angle is in STANDARD POSITION
because the vertex is at the origin and the
initial side lies along the positive x-axis.

When the angle is in
Quadrant 2, The sine When the angle is in

and cosecant values are Quadrant 1, all six
positive while the other \ / trig values are
four trig values are positive
negative. Students | Al
h 'y
When the angle is in Take Cale When the angle is in
Quadrant 3, The Quadrant 4, The
tangent and cotangent \ cosine and secant
values are positive values are positive
while the other four trig while the other four
values are negative. trig values are
negative.




Example 2:

Find the values of the six trigonometric functions of an angle 8, in s
standard position, whose terminal side passes through point P(3, —6).

Steps:

Graph the angle

Identify the x-value and the y-value and use these values to find the length of the radius
List the x-value, the y-value, and the r-value for easy reference

Werite out the six trig ratios using the values of X, y, and r

Simplify the answers

Check the signs of the answers using “All Student Take Calculus”

Sk =

Step 1: Graph the angle.
The graph should include the following:
a. The given point with a label

b. A terminal side passing through the given point H

c. An arrow indicating the angle; the angle can be positive
or negative and can rotate any number of times P(3 -6)
)

d. A label for the angle

Step 2: Find the length of the radius

r2= x%*+4y?
Make sure
T'Z == (3)2 + (—6)2 ¢ you square
the negative.
r’ = 9436
2 _ Simplify the
re= 45 / Radical.
Jr2z = V45
Chose the
positive
r= i3\/§ value
/ because the
radius is a
r= 3\/§ distance.




Step 3: List the x-value, the y-value, and the r-value for easy reference
x=3 y=-6 r=3V5
Step 4: Write out the six trig ratios using the values of x, y, and r

Make sure you:

e Use the 8 symbol because it is the input part of the function, the ratio is the output part of
the function

e Use the equal sign

. y —6 r 35

sinf == =—— S
r o 3ys cscﬁ—y 6
X 3 r 3v5

cosf =—=—— —_ "
T 3% sec9—x 3
y - X

t 8:—:— e S—

an . 3 ctn @ 5= 6

Step 5: Simplify the answers

-6 -2 V5 -2V5  2¢/5

sin =—-=—==—-—= — csc = _— -
R 5 6 -2 2
3 1 V5 5 5 r 35
cosp=—=—=——=—=— secf=—=——=+/5
35 ¥5+v5 5 5 x 3
_Y_~-5__ o2
tan@-x— 3 2 ctn @ 5= 6 >



Step 6: Check the signs of the answers using “All Student Take Calculus”

Notice that the angle lies in quadrant 4 so the only two trig function values that are positive are
cosine and secant.

sinf@ =
=
cosf =—=
_6 ) 1
tanf =—=—= ctnf =—=—=-



Part 2: Problem Set

Find the values of the six trigonometric functions of an angle 8, in standard position, whose
terminal side passes through the given point.

1 P(—3,—4) E

2. p(V17,-8) 7

3. P(-15,8) &



4.

5.

6.

P(15,5)

P(-2,-2)

P(V15,7)

any



7.

8.

9.

P(16,—14)

P(-8,V17)

P(-3,-20)



Part 3: Finding the Six Trig Ratios Given One Trig Ratio

Six Trig Ratios with Respect to x, y, and r
tan 6 =

R

cosf =
r

sinf ==
r

X

ctnf = —
y

r
csclO = — secO =
y X

Recall that the
equation of a
circle and the

Pythagorean Theorem
r? =x2 +y? «—

Pythagorean
Theorem are the

-}!
same thing.

Where 71 is the radius or the distance from
the origin to the point.

P(x, y)
This point is on the terminal side of the
angle and it is on the circle; this point can

r
be in any quadrant.

X
This angle is in STANDARD POSITION
because the vertex is at the origin and the
initial side lies along the positive x-axis.

When the angle is in
Quadrant 2, The sine When the angle is in
and cosecant values are . Quadrant 1, all six
positive while the other \ / trig values are
positive

four trig values are
negative. Students | Al

Take
Cale When the angle is in
Quadrant 4, The

When the angle is in
Quadrant 3, The
tangent and cotangent '\ cosine and secant
values are positive
while the other four

values are positive
while the other four trig
trig values are
negative.

values are negative.




Example 3:

Using the given information, find the five other trigonometric

functions of 4.

tan@ =

Steps:

AN B =

4 o o
= 90 <0 <270

Identify which quadrant the angle is in using the given information

Graph the angle

Identify two of the three values using the given trig function
Find the unknown value

List the x-value, the y-value, and the r-value for easy reference

Write out the six trig ratios using the values of x, y, and r

Simplify the answers

Check the signs of the answers using “All Student Take Calculus”

Step 1: Identify which quadrant the angle is in using the given information

tan@ =

/

ut |

Usingtan 8 =

can help us figu
out which

guadrant the angle

—

e

. 4
isin. Theglsa

positive number
and_tfamg.ent is o.nly/
positive in the first

and third/

SN

90° < 6 < 270°

guadrant.

Using 90" < 6 < 270°

can help us figure out
which quadrant the
angle isin. The angle

is in between 90° and
270%sa the angle can
be in the or

\ .
third quadrant.

/

Notice that the only quadrant that satisfies both conditions is quadrant three... therefore the
angle must be in quadrant three. Now we can graph the angle.




Step 2: Graph the angle.
The graph should include the following:
a. The given point with a label k
b. A terminal side passing through the given point

c. An arrow indicating the angle; the angle can be positive
or negative and can rotate any number of times P(X, y)

d. A label for the angle

Step 3: Identify two of the three values using the given trig function

tan @ =

. 4 —

Usingtan 8 = - we 5

5 . L

. To find the six trig
can figure out two

of the three values Definition of functions, we need
that we need to tangent: the value of
find the six trig y x,y,andr.
functions. tanf@ ==
X
y 4
tanf == =—
x 5

therefore, x = 5 and y = 4.

CAUTION: Be very carefule here! The angle is in the third quadrant and in the third

quardrant, the x-value is negative and the y-value is negative. So,x = =5and y = —4
Step 4: Find the unknown value

r?= x%*+4y?

2 2 2 Make sure
re = (—5) + (—4)4// you square
the negative.
2
r<= 25416
This radical
r?2 = 41 / does ot
simplify.
Jrz = Va1
Chose the
positive
r= i\/4‘1 value
// because the
radius is a
r= V4‘1 distance.




Step 5: List the x-value, the y-value, and the r-value for easy reference

X =-=5

y=—4

Step 6: Write out the six trig ratios using the values of x, y, and r

Make sure you:

e Use the 8 symbol because it is the input part of the function, the ratio is the output part of

the function
e Use the equal sign

441
41

5v41
41

gy o4
sinf = —=—
r o W41
p x =5
cosf =—=—
r W41
y —4
tanf = — = —
an it
Step 7: Simplify the answers
_ y —4 —4 /41
sinf =—= = - = ——
W41 V41 V41
9 x =5 -5 V41
coS = - = = . = ——
W41 V41 V41
y —4 4
tan ===—=-
M YT I5TE

cscl =—=
r
secl =—=
X
ctnf =— =
r
cscl =—=
y
r
secl =—=
X
X
cthf =—=




Step 8: Check the signs of the answers using “All Student Take Calculus”

Notice that the angle lies in quadrant 3 so the only two trig function values that are positive are
tangent and cotangent.

' —4 —4 41 4V41 V41l 41
sin @ =2 = - = O
roo441 41 V41 41 —4 4
x =5 -5 41 5v4 r v41 V41
cosf =—= = . = secf =—=— =
r 41 41 V41 1 x =5 5
. 9_y_—4_4= g = _—5_5
an " x -5 5 cn _y_—4_4



Part 3: Problem Set

Using the given information, find the five other trigonometric functions of 8.

3v13
13

and 90° > 06 > 270°

sinf@ =

2. cos@ =%and 90° > 6 > 360°



3.

4.

tan = Y2 2nd 180° > 6 > 360°
17 . . .
secd = — P and sin @ is negative



. 24/5 ) .
sinf = o and tan 6 is negative

5 : i,
tanf = — \/2—_ and cos 8 is positive



7.

8.

cotd = —1andsinf <0

cscl = —gandtane >0

any



9.

cos @ =1ioand cotfd <0



Part 1: Problem Set

Find the value of the six trig ratios for 6.
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Part 2: Problem Set

Find the values of the six trigonometric functions of an angle 8, in standard position, whose
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Part 3: Problem Set

Using the given information, find the five other trigonometric functions of 8.
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