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Objectives

Analytic Trigonometry

Students will be able to:

¢ Define the three key terms of analytic trigonometry.

o Verify trigonometric identities using the fundamental trigonometric identities.

¢ Apply the sum and difference formula for cosine, sine or tangent to find the sum and
difference of two angles.
Find the exact value using the half angle formula.
Express products between sine and cosine as sum or difference.

e Express sum or difference between sine and cosine as a product.

e Solve trigonometric equations on a certain interval.

Orienting Questions

v" What are the definitions of the three key terms in this module?

v" Which fundamental trigonometric identity is the appropriate identity to use when verifying
trigonometric identities?

How can the sum and difference of two angles be found?

What is the half angle formula?

How are products between sine and cosine as sum or difference expressed?

How are sum or difference between sine and cosine as a product expressed?

What concepts are used in solving trigonometric equations on a certain interval?
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INTRODUCTION

In the first two modules, we examined the relationships, identities, and graphs of the six trigonometric
functions. In this module, we will introduce more trigonometric identities and use them to solve
trigonometric equations.

3.1 VERIFYING TRIGONOMETRIC IDENTITIES

Verifying an identity is a process where two trigonometric identities, one on each side of the equal sign, can be
simplified so that they are identical to each other. There are no rigid mathematical rules on how this simplifying
process should take place. Therefore, the process of verifying identities is much like solving a puzzle which requires
using creative thinking and problem solving skills.

The fundamental identities such as the Reciprocal Identities, the Quotient Identities, and the Pythagorean Identities
were introduced in Module One. In addition, we learned that cosine and secant functions are even functions and that
sine, cosecant, tangent, and cotangent functions are odd functions (See table 3.1). An even function in which
f(—=x) = f(x) has the graph that is symmetric to the y-axis. An odd function in which f(—x) = —f(x) has the graph
that is symmetric to the origin (See figure 3.1a and 3.1b).

Table 3.1
Fundamental Trigonometric Identities

Reciprocal Identities:

_ 1 1 1 1
sinx =——, cosx=——, tanx =——, cscx=——, secx=——, cotx=
cscx secx cotx sinx CcoS X

tan x
Quotient Identities:

Cos X

sin x
tanx = ——, cotx = —
COS X sin x

Pythagorean Identities:

sin®0 + cos?0 =1, 1+ tan?6 = sec?6, 1+ cot?0 = csc?0

Even-Odd Identities:

sin(—x) = —sinx, c¢sc(—x) = —cscx, tan(—x)= —tanx, cot(—x)= —cotx

cos(—x) =cosx, sec(—x)=secx
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Figure 3.1a: The graph of cosine
function y = cosx is an even
function where f(—x) = f(x) and is
symmetric to the y-axis.

U X-axis

Figure 3.1b: The graph of sine
function y = sinx is an odd function
where f(—x) = —f(x) and is
symmetric to the x-axis.

Although there are no rigid ways to verify identities, we can first try to write identities in terms of sine and
cosine and then look for opportunities to apply the fundamental identities.

EXAMPLES

Please work through the following examples before completing the 3.1 LEARNING ACTIVITY:

Example 1: Verify the identity:

cos 0 -csch = cotd
1 . VIDEO 3.1A
cosf-——=cotf write cscO as —
sin @ sin 0
Click here to watch an example
cos O . . .
_ = cot@ of how to verify a trigonometric
in6 identity.
cotO = cotl

Example 2: Verify the identity:
cscO-secO —tan B = cotd

1 1 sin @

. — = coté@
sin@ cos@ cos6O
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VIDEO 3.1A TRANSCRIPT

Video transcript of how to verify a
trigonometric identity available
under Module 3 in Moodle.
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1 sin @ — cotd
sinfcos® cos® 0
1 sinZ20
sin@cos@ sinfcosO
1 — sin?%60 ‘o
————=co
sin 0 cos 0
cos?0 ‘o
— =co
sin 0 cos 0
cos O ‘0
=co
sin 6
cotO = cotO

Example 3: Verify the identity:

1—-sin@

=secH —tan@
cos 6O

1 sin @

=secH —tan@
cosf® cosO

secO —tan 0 = secO —tan @

subtract the rational expression

= cot@

use sin?0 + cos?0 = 1 which cos?0 = 1 — sin%0

reduce cosines

split the numerator into two terms

usesecx =

1
,and tanx = ——
X cotx

3.1 LEARNING ACTIVITY

a. Verify the identity:
cscO-tan @ = secl

b. Verify the identity:
1+ cosf

- =cscl + cotd
sin @

c. Verify the identity:
tanf@ — cscO -secd = —cotl

d. Verify the identity:
1 + cot?0

-tan B = csc O - sec?0
cos©
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3.2 SUM AND DIFFERENCE FORMULAS

Thus far, we have been using a right triangle to help us to find the trigonometric ratios of sine, cosine, and
tangent for the angles that are listed on the Unit Circle. For the angles that are not listed on the Unit
Circle, we can use the sum and difference formula (See table 3.2).

Table 3.2

Sum and Difference Formula:

The Sum and Difference of Two Angles for Cosine:
cos(ax + B) =cosa-cosf —sina - sin B

cos(a —B) = cosa - cosf + sina - sinfB

The Sum and Difference of Two Angles for Sine:
sin(a + B) = sina - cos B + cosa - sin 8

sin(a — B) = sina - cos B — cosa - sin B

The Sum and Difference of Two Angles for Tangent:

tan(a + §) tana + tan 8
an(a S e —
1—tana-tanf
tan ¢ — tan
tan(a — B) = b

1+tana-tanf

To find the trigonometric ratio of an angle that is not listed on the Unit Circle, we will think of either the
sum or the difference of two angles from the Unit Circle. For example, since we can derive the cosine of
60° and cosine of 45°, cosine of 15° can be written as cosine of 60° — 45°. We will use this approach for
the following examples. (Refer to Section 1.4 of Module 1 for review on how to derive the coordinates on
the Unit Circle.)

EXAMPLES

Please work through the following examples before completing the 3.2 LEARNING ACTIVITY:

Example 1: Find the exact value of cos 15°.
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cos 15° = cos(60° — 45°)

= c0s 60°- cos45° + sin 60° - sin45° Use cos(a — ) formula

Example 2: Find the exact value of sin 15°.
sin 15° = sin(60° — 45°)

= sin 60°- cos45° — cos 60° - sin45° Use sin(a — B) formula

Example 3: Find the exact value of tan 15°.
tan 15° = tan(60° — 45°)

_ tan 60° — tan 45°
" 1+ tan 60° - tan 45°

Use tan(a — ) formula

V3 V2
V3-1 z z
=———— Note: tan60° = = =+/3, tan45°=—"*—-=1
1+v3-1 1 V2
2 2
1 1-
\/_ V3 Rationalize the denominator
T1+v3 1-43
V3-3-1++3 _
= 1-3 Apply FOIL Method for numerator and denominator
-4+2vV3
-2
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Example 4: Find the exact value of cos 105°.
cos 105° = cos(60° + 45°)

= c0s 60°- cos45° —sin 60° - sin45° Use cos(a + B) formula

12 V32
22 2 2
ARG
T4 4
_V2-+6
4

Example 5: Find the exact value of sin 105°.
sin 105° = sin(60° + 45°)
= sin60°- cos45° + cos 60° - sin45° Use sin(a + B) formula

52
2"

SE
=

NIH

*| &
*| S

V6 +v2
=

Example 6: Find the exact value of tan 105°.
tan 15° = tan(60° + 45°)

tan 60° + tan 45°

= T_tan60° tanage Us¢ tan(a+p) formula

V3+1 3 2
=————— Note: tan60° = 2 _ \/§, tan45° = 2 _ 1
1-+3-1 1 V2
2 2
3+ 1 1+
\/_ V3 Rationalize the denominator
T1-v3 1+43
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_V3+3+1+43
B 1-3

4+2\/_ —2_ \/—

VIDEO 3.2A

Click here to watch an example of how
to find the exact value using the sum
and difference formula.

Apply FOIL Method for numerator and denominator

VIDEO 3.2A TRANSCRIPT

Video transcript of how to find the exact value
using the sum and difference formula
available under Module 3 in Moodle.

3.2 LEARNING ACTIVITY

a.

Find the exact value of cos(240° — 45°).
Find the exact value of sin(240° — 45°).

Find the exact value of tan(240° — 45°).

Find the exact value of cos(135° + 150°).

Find the exact value of sin(135° + 150°).

Find the exact value of tan(135° + 150°).
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3.3 DOUBLE ANGLE, POWER-REDUCING, AND HALF ANGLE FORMULAS

After learning about the sum and difference of two angles of sine, cosine, and tangent, we can derive
additional identities such as the double angle formula (See table 3.3a).

Table 3.3a

Double Angle Formula:

sin 20 = sin(6 + 0) = 2sin 6 - cos

cos 26 = cos?6 — sin?6 = 2cos?6 — 1 = 1 — 2sin?6

2tan @

20 =—
il 1 — tan20

For sin 26, we can use sin(a + ) = sina - cos § + cosa - sin 8 to help us to figure out how sin 20 comes
about.

EXAMPLES

Please work through the following examples before completing the 3.3 LEARNING ACTIVITY:

Example 1: Derive sin 260.
sin20 =sin(@ + 6) use sin(a+ B)
=sin0 - cosO + cos O -sinf
=2sin0-cos@

Example 2: Use the figure below to find the exact value of sin 26.

3

sin260 = 2sin@ - cos @
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4\ /3 . opposite side to 0 adjacent side to 0
=2( )() use sin@ = and cos 0 =

5/\5 hypotenuse hypotenuse

24
T 25

When sine, cosine, and tangent is squared, we can use the power-reducing formula to reduce the
exponents to the first power (See table 3.3b). Power-reducing formula for sine, cosine, and tangent can
be derived from cos 26 formula.

Table 3.3b

Power Reducing Formula:

in?0 1 — cos 26 1+ cos 26 tan? 1 — cos 26
s =———, cos‘0=—F71—, ta =—
n 2 2 T T T+ cos26

EXAMPLES

Please work through the following example before completing the 3.3 LEARNING ACTIVITY:

Example: Derive sin?6.
cos260 = 1 — 2sin?0 use cos 20 that only has sine in the formula
2sin’0 =1 — cos 26 divide both sides by 2

1— cos20

= 20 —
sin 2

If we know the exact value for sine, cosine, or tangent of an angle, we can use the half angle formula to
find the exact value of half that angle (See table 3.3c). For example, we know cosine of 45° is % we can

find the exact value of cos 22.5°.

Table 3.3c

Half Angle Formula:

. 9_+ 1—cos@ 9_+ 1+ cosf ¢ 9_+ 1—cos® 1—cosf  sinb
ST ET 2 ST R T 2 M7 [T+ cos6  sin@  1+cosd
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In table 3.3c, the + sign represent the signs of the trigonometric function based on the quandrant thatg
lies.

EXAMPLES

Please work through the following examples before completing the 3.3 LEARNING ACTIVITY:

Example 1: Find the exact value of cos 22.5°.

45°
c0s22.5° = cos( > )

’1 + cos 45° 2
= — recall cos 45° = \/2—_

2+V2_V2+V2

4 2

Example 2: Find the exact value of sin 105°.

210°
sin 105° = sin
2
_ 1—-cos210° I 210° =
= > recall cos ==

2+V3_V2+43

4 2

Example 3: Find the exact value of tan 75°.

150°

tan 75° = tan
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_ 1 — cos150° 1 150° = V3
= |T+cos150° ¢ €08 T2

1- ( ‘/7§> 2+v3
_ _ |2
- V3 [2-+3

\”( 7) 2

2+ \/§ 2 2443
2=V |2-3

VIDEO 3.3A

VIDEO 3.3A TRANSCRIPT

Click here to watch an example of how Video transcript of how to find the exact value
to find the exact value using the half using the half angle formula available under
angle formula. Module 3 in Moodle.

3.3 LEARNING ACTIVITY

a. Derive cos 26.

b. Use the figure below to find the exact value of cos 26. Assume 8 lies in the first quadrant.

A [

c. Derive cos?8.
d. Find the exact value of sin 157.5°.
e. Find the exact value of cos 157.5°.

f.  Find the exact value of tan 157.5°.
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3.4 PRODUCT TO SUM AND SUM TO PRODUCT FORMULAS

By taking a closer look at the sum and difference of two angles of sine and cosine, we notice the formulas involve
products between sine and cosine. Therefore, we can write the products between sine and cosine as the sum or
difference and write the sum or difference as a product (See table 3.4a and 3.4b).

Table 3.4a Table 3.4b

Product-to-Sum Formulas: Sum-to-Product Formulas:

sina - sin 8 =%[cos(a — B) — cos(a + B)] sina +sinf =2- sina;'g . cosa;ﬁ

cosa-cosf = %[cos(a — B) + cos(a + B)] sina —sinf =2 sina;ﬁ . cosa-;ﬁ

sina - cosf = %[sin(a + B) +sin(a — B)] cosa +cosf =2 -cosa;—ﬂ -cosa;B

cosa-sinf = %[sin(a + B) —sin(a — B)] cosa —cosf =—2- s +h. sina;[g
EXAMPLES

Please work through the following examples before completing the 3.4 LEARNING ACTIVITY:

Example 1: Express sin 7x - cos 3x as sum or difference.

sin7x - cos 3x

1
=3 [sin(7x + 3x) + sin(7x — 4x)]

1
=3 (sin10x + sin 3x)

Example 2: Express cos 8x - sin 2x as sum or difference.

cos 8x - sin2x

= %[sin(Bx + 2x) —sin(8x — 2x)]

1
=3 (sin 10x — sin 6x)
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Example 3: Express sin3x + sin 2x as a product.
sin3x + sin 2x

— 2si 3x + 2x 3x —2x
= 2sin > cos 2

~ 2si 5x X
= 2sin—--cos;

3.4 LEARNING ACTIVITY

a. Express sin 3x - sin 2x as sum or difference.

b. Express sin3x — sin 2x as a product.
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3.5 TRIGONOMETRIC EQUATIONS

A trigonometric equation is an equation that contains a trigopnometric expression. For example, sinx =
% is a trigonometric equation where x is the variable in terms of radian. In this equation, we will find the

angles of sine that are equal to % in a interval of 0 < x < 2m. If we think back to the Unit Circle in Module
One, sine of% is equal to % in the first quadrant. By the definition of the trigonometric functions in terms of
a Unit Circle, the % is the y-value of sine, and there is another y-value that is positive in the second
quadrant. Therefore, if we use the concept of reference angles from Module One, © —% = 5?" is another

. . 1 . 5
solution. So, sinx = _has solutions x = % and x = ?”

If needed, we can use the special right triangles to find the angle in the first quadrant then find other
solutions.

EXAMPLES

Please work through the following examples before completing the 3.5 LEARNING ACTIVITY:

. 1
Example 1: Solve sinx = -5 0<x<2m.

Since sine of% is equal to % in the first quadrant, we can add = to g to find sine of x equal to

—% in the third quadrant.

_ +11'_71'r
X=T 6= %

Since of x is equal to — % also in the fourth quadrant. We can subtract g from 2mx to find the
other solution.

7T 11n
So,x = ?,andx ==

Example 2: Solve tan2x =1,0 < x < 2m.

The period of tangent is m, so tangent of% is equal to 1 in the first quadrant. Since we

need to find all the solutions in the interval from 0 to 2z, any multiple of = will be our
solutions.

Thus,

tan2x =1
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T
2x = 1 +nm  where nis any integer that is multiple of &
/4 N nm
xX=—+—
8 2

We will start by letting n equal to 0. Once the solution exceeds 2w, we will stop.

n=20
_1T+011'_1T
=872 "8
n=1
_1T+11T_51T
=872 "8
n=2

*=87 2 "8
n=3
_1'r+311'_131'r
*“87 2 8
4
_1t+4-1t_171t>2
*=8T2 "8 "
So, the solutions are x = 2, x=%",x=9—" andx—lsT".

Example 3: Solve 2sin’?x +sinx—1=0, 0 < x < 2m.

The equation is quadratic in form, so we will first factor the equation and then set each
factor equation to zero to solve for x.

2sin?x +sinx—1=0
(2sinx —1)(sinx+ 1) =0 factoring
2sinx—1=0,sinx+1=0 seteach factor equal to zero

1
sinxzi, sinx = —1 solve forx
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. 1
For sinx = 2

/4
x= 3 in the first quadrant

5
X=1— e in the second quadrant

For sinx = —1,

Y3
So,x:E,x:—x:—

Example 4: Solve 2cos’x +sinx—1=0, 0<x < 2m.

Even though the equation is quadratic in form, the equation contains both sine and
cosine. So we can use the trigonometric identities to write cosine as sine.

2cos?x +sinx—1=0
2(1 —sin?x) + sinx — 1 =0 use the identity cos?6 = 1 — sin?0
2 — 2sin’?x + sinx —1 =0 distribute
—2sin’x +sinx+1 =0 combine like terms
2sin’x —sinx —1 =0 multiply every term by — 1
(2sinx + 1)(sinx —1) =0 factoring

2sinx+1=0,sinx—1=0 seteach factor equal to zero

1
sinx = —E,sinx =1 solveforx
. 1
Forsmx=—5,
T ote sin® = X and 2 is in the third quadrant
X=T e= 6 noes1n6—2an 61sm e third quadran

T 1
X =2m— it in the fourth quadrant

Forsinx =1,

®
I
|
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_Im _Um T
So, x = X=X =3
VIDEO 3.5A VIDEO 3.5A TRANSCRIPT
Click here to watch an example of how Video transcript of how to solve a
to solve a trigopnometric equation. trigonometric equation available under
Modiile 3 in Moodle.

3.5 LEARNING ACTIVITY

1
a. Solve cosx = 5,0 < x < 2m.

b. Solve 2cos?x —cosx —1=10,0 < x < 2.
c. Solvesin?x —2cosx—1=0,0 < x < 2m.

d. Solve cos2x —sinx =0,0 < x < 2.
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MAJOR CONCEPTS

|KEY CONCEPTS

Write identities in terms of sine and cosine and then look for opportunities to apply the fundamental
identities.

To find the trigonometric ratio of an angle that is not listed on the Unit Circle, we can use the sum or the
difference of two angles from the Unit Circle.

Double angle formula can be derived from sum and difference formula.
Power-reducing formula for sine, cosine, and tangent can be derived from cos 26 formula.

When solving trigonometric equations, we can use the Unit Circle and the concept of reference angle.

KEY TERMS

Even Function Odd Function Trigonometric Equation

GLOSSARY
An even function in which f(—x) = f(x) has the graph that is symmetric to the y-axis.
An odd function in which f(—x) = —f(x) has the graph that is symmetric to the origin.

A trigonometric equation is an equation that contains a trigonometric expression.
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ASSESSMENT

ANSWERS TO LEARNING ACTIVITIES

’ 3.1 LEARNING ACTIVITY

a. Verify the identity:
csch -tanf = sech
Ans:

1 sin@

sin@ cos@

= secH

= secH

cos O

b. Verify the identity:
1+ cosf

- = cscH + cotd
sin @
Ans:
1 cos O
=csch + cotO

sinf® sin@
cscO + cotO = cscO + cotl

c. Verify the identity:

tanf@ — cscO -secd = —cotl
Ans:
sin @ 1 1 _ ‘o
cos® sin® cos®
sin%0 — 1 ‘o
——=—cCo
sin 6 cos 0

—cos?6 ‘o
——=—-cCo
sin 6 cos 0

cos @
—— = —cotO

sin @

—cotf = —coth
d. Verify the identity:
1 + cot?0

cos©
Ans:

-tan® = cscO - sec?0

csc?0
cos O

1 2
(sin 0) _sin@
cosO cosO

-tan @ = csc O - sec?0

= cscO - sec?0
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1
sinf _ . 2
c0s20 cscO-sec“0
1 1

= cscO-sec?0

sin@ cosZ0
cscO - sec?0 = cscO - sec?0

3.2 LEARNING ACTIVITY

a. Find the exact value of cos(240° — 45°).
V2 -6

4
b. Find the exact value of sin(240° — 45°).

—V6 + 2
4
c. Find the exact value of tan(240° — 45°).

V3-1

1++3
d. Find the exact value of cos(135° + 150°).

V6 —+2
Ans: —

e. Find the exact value of sin(135° + 150°).

-6 -2
Ans: T

f.  Find the exact value of tan(135° + 150°).
-3-+3
3-3

Ans:

Ans:

Ans:

Ans:

3.3 LEARNING ACTIVITY

a. Derive cos 26.
Ans:
cos 20 = cos(6 + 0)
=€0s0 - cosfO —sinf -sinf
= cos?0 — sin?0
b. Use the figure below to find the exact value of cos26. Assume 6 lies in the first quadrant.
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Ans: —
ns25

c. Derive cos?6.
Ans:
cos 20 = 2cos?6 — 1
2c0s?0 = 1 + cos 20
1+ cos 20

2
d. Find the exact value of sin 157.5°.

cos?0 =

e. Find the exact value of cos 157.5°.

2+42

Ans: —
ns 2

f. Find the exact value of tan 157.5°.

2 -2
2++/2

Ans: —

3.4 LEARNING ACTIVITY

a. Express sin 3x - sin 2x as sum or difference.

1
Ans: 3 (cosx — cos 5x)

b. Express sin 3x — sin 2x as a product.

4 2 5i X 5x
ns: 2sin--cos—
2 2

3.5 LEARNING ACTIVITY

1
a. Solve cosx = E'O < x < 2m.
T 5m

Ans: x =—,x = —
ns: x 3,x 3

b. Solve 2cos?x —cosx —1=10,0 < x < 2.
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21 4
Ans: x=7,x=?,x=2n
c. Solve sin?x —2cosx =1,0 < x < 2.
Ans: x=m
d. Solve cos2x —sinx = 0,0 < x < 2m.
T 3 5m
Ans: x=g,x=7,x=?

ASSIST Sroe =
70 WORK Version | MAT 111 | Rev 12012

SOUTH CAROLINA

“ :v: CENTER FOR
WORKFORCE DEVELOPMENT




ASSIST To Work Consortium | MAT 111

Open Text | Module 3 Analytic Trigonometric

MODULE REINFORCEMENT

SHORT ANSWER QUESTIONS

1)

2)
3)
4)

5)

6)
7)
8)

9)

Verify the identity:
secO — sec@ - sin®0 = cos @

Find the exact value of cos(240° + 45°).
Find the exact value of tan(240° + 45°).
Derive tan 26.

Use the figure below to find the exact value of tan 26. Assume 6 lies in the first quadrant.

3

Find the exact value of cos 105°.

Express cos 4x + cos 2x as a product.
Solve cosx = —%,0 < x < 2m.

Solve 2cos?x +cosx —1=0,0 < x < 2m.

10) Solve 2cos?x + 3sinx = 0,0 < x < 2m.
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MULTIPLE CHOICE: READ THE FOLLOWING QUESTIONS OR STATEMENTS
AND SELECT THE BEST ANSWER.

1) Issinf -tané + cos@ = csch?
a. Yes
b. No
2) Find the exact value of cos(330° — 225°).
a. _\/5:\/5
p, 2
o, Va6
4
d. V26
4
3) Find the exact value of tan(330° — 225°).
—-V3-3
a. 3-3
V3-3
b. 3+/3
V343
c. 3-V3
—/3+3
d. -3-v3
4) Use the figure below to find the exact value of sin 26. Assume 6 lies in the first
quadrant.
"
9
A
18
a. —
11
9
b. o
c 18V40
121
3610

121
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Use the figure below to find the exact value of cos 268. Assume 6 lies in the first

359

121
41

121
61

121

Find the exact value of tan 112.5.

-1-+2
1-v2
142
—-1++2

Express sin 4x — sin x as a product.

. 5x X
251n7-cos—
. 3x X
Zsm7-cos—
5x . X

2 cos—-sin—
2 2

3x X

2 COS— - COS—

Express sin 3x - sin 2x as sum or difference.

1 .

=sin 6x

2

1, . .

> (sin 5x + sin x)
1,

=sin4x

2

% (cosx — cos 5x)

2
Solve cosx = —\/7_,0 < x < 2m.

3 _5m

5
quadrant.
a.
b.
C.
6)
a.
b.
c.
d.
7)
a.
b.
C.
d.
8)
a.
b.
C.
d.
9)
a.
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T 7T
b. x==,x=—
4 4

10) Solve 2sin?x —sinx —3 =0,0 < x < 2m.

(op
b S o S
Il
SEERNE
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ANSWER KEY
Short Answer Questions Multiple Choice
1 1) b
1 cos6 cos0 (- 60529) = cosd g) d
1 (1-cos?) ) a
- = cos @ 4) d
cosd cosd 20
1—1+ cos?6
——— =cosf 6) a
cos O 9 @
2
6
oY = cos@ 8) d
cos @ 5
cosf = cos@ 10) o
-V2+/6
2) \/_—4
3+1
3) P~
4) tan26 = tan(6 + 6)
_ tanf + tan 9
" 1—tanf -tanf
_ 2tan@
2_4 1 — tan20
X 7\/_ V6
2—V6
6) -
7) 2cos3x-cosx
8) X = 2—” X = 4_7r
=Tx=7
9 x=z, x=5—n,x=7r
3 3
10) X_7— x = HT”
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CRITICAL THINKING

1) Derive tan?6.

Ans: tan%6 =

T 1—c0529 2

14 cos26 — 2 1+c0529
2

_ 1 —cos 20
"1+ cos26

2) For the trigonometric equation sinx - cos x = % 0 < x < 2m, which trigonometric identity will you

anticipate of using?
Ans: We will mutipliy both sides by 2 and anticipate of using trigonometric identity sin 2x =
2sinx ' cosx.

All Figures and Tables were created by Ming Chan and are licensed under the same CC-By license as
the document.
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