Algebra2/Trig Honors: Trig Unit 2 Packet

In this unit, students will be able to:

e Learn and apply co-function relationships between trig functions
e Learn and apply the sum and difference identities
e Learn and apply the double-angle identities
e Learn and apply the ¥2-angle identities
Y
o
4 :
tan
h" sin
: cos | =—| 1 —-— cot —l'-
Name:
Teacher:

Pd:



Table of Contents

Day 1: Cofunctions

SWBAT: Know and apply the co-function relationships between trigonometric functions
Pgs. 4 —7 in Packet

HW: Pgs. 8 —9 in Packet

Day 2: Pythagorean’s Identities
SWBAT: Use Pythagorean’s Identities to simplify trig expressions and find function values
Pgs. 10 — 14 in Packet

HW: Pg. 15 in Packet #3, 5, 6,7,8,10,11, 12, 14, 16, 21, 22, 23, 25, 26, and 28

Day 3: Proving ldentities Day 2
SWBAT: Prove Trig identities
16

HW: Pg. 16 in Packet

Day 4: Sum and Difference of Angles Identities

SWBAT: Find trigonometric function values using sum, and difference formulas
Pgs. 17 — 21 in Packet

HW: Pgs. 22 — 25 in Packet

Day 5: Double Angle Identities

SWBAT: Find trigonometric function values using sum, difference, double, and half angle formulas
Pgs. 26 — 30 in Packet
HW: Pgs. 31— 34 in Packet

Day 6: Half Angle Identities

SWBAT: Find trigonometric function values using sum, difference, double, and half angle formulas
Pgs. 35— 38 in Packet
HW: Pgs. 39 —40 in Packet

Day 7: Review
SWBAT: Find trigonometric function values using sum, difference, double, and half angle formulas

HW: Pgs. 41 — 45 in Packet

Day 8: Test



Formulas and Identities

Reciprocal Functions

sin x COs X 1 1
tan x = cotx =— secx = CSCX = —
Ccos X sinx COos X sin x
cotx =
tan x

Pythagorean Relationships

2 2 2 2
sin“x+cos x=1 tan " x+1=sec” x

Functions of the Sum of Two Angles
sin{4d+ B)=sin Acos B+cos Asin B
cos{A+B)y=cos Acos B—sin 4 sin B
tan 4 + tan B

|l —tan A tan B

tan (4 + B) =

Functions of the Difference of Two Angles

sin{d—B)=sindcos B—cos Asin B

cos(A—B)=cos Acos B+sin 4 sin B
tan 4 —tan B

l +tan 4 tan B

tan (4 - B) =

Cofunction Identities

= ﬂ] = sin @ Ian{;—'—— EJ) = cot @

sin(g = D] = cos cos[

1L

csc[%— = ﬂ'} = sec sec[

ST

—I']'}=csc9 cot{;—r—ﬂ)=mnﬂ

Negative Angle Identities

sin{—#) = —sin @ cos(—#) = cos @ tan{— &) = —tan #

csc(— @) = —csc @ sec(— @) = sec @ cot{ —#) = —cot #

2 2
l+cot" x=csc” x

Functions of the Double Angle
sin 24 = 2sin A cos 4
cos 24 = cos? 4 —sin? 4
cos24 =2cos"4-1
cos24=1-2sin’ 4

2tan A

tan 24 = ————
| —tan- 4
Functions of the Half Angle

—
Siﬂéz‘f:iv—l_CGSA



Day 1 — Co-functions
Warm - Up

Directions: Compute the functions below. Try to discover the pattern between the angles.

**ROUND EACH ANSWER TO THREE DECIMAL PLACES**

1. cos40° 2. sinb0°
3. csc20° 4. sec70°
5. cot65° 6. tan25°

e What happened in each row when you plugged the trigonometry functions into your calculator?

e What is the relationship between the trigonometry functions in each row?

e What do you notice about the angle measures in each row?

e What does the prefix ‘co-‘ remind you of when dealing with angles? (think complementary)



o LEARNING GOALS: What is the relationship between co-functions?

e How can we use this relationship to find angles?

o What are the three sets of “cofunction” identities?

In mathematics, a function f'1s cofunction of a function g if f{4) = g(B) whenever 4 and B are

complementary angles. This definition typically applies to trigonometric functions.

For example, sine and cosine are cofunctions of each other (hence the "co" in "cosine"):

Sine and cosine are cofunctions.

s & = cos(90° - )
cosd =sm(90° —6)

Tangent and cotangent are
cofunctions.

tan & = cot(90° — &)
cot & =tan(90° — &)

Secant and cosecant are
cofunctions.

secH =cse(90°—46)
cscd=gec(90"-6)

s How do you know if you are dealing with cofunctions?

Notice the connection of the letters C & O:

* sine and cosine cofunctions

* tangent and cotangent cofunctions

* secant and cosecant cofunctions

* complementary

MODEL PROBLEMS

1. Find the smallest positive value of 8 if sin @ = cos 15°.

2. If csc(x + 20)° = sec(2x + 10)°, find x.

3. If cot(4x + 40)° = sec(2x — 10)°. find x.

4. State the cofunction of sin 63°.




5. If csc(24°16") = sec(@). find the value of 8. to the nearest minute.

s ~ . .
6. If tan (E) = cot(a), find the value of a. in radian measure.

7. If £A is acute and sin 4 = %. then
(1) cosA =1 (3) cos(90° — 4) =
(2) cosA = (4) cos(90° —A) =

v s

5
1
5




Summary/Closure

Sine and cosine are cofunctions.

g6 = cos(90°—-6)
cosf ==mn(90° - 60)

Tangent and cotangent are
cofunctions.

tan & = cot(90° - &)
cot @ =tan(90° — &)

Secant and cosecant are
cofunctions.

secd =czc(90°-0)
csc @ =wsec(90°—-4)

Also written:

Sine and cosine are cofunctions.

sin@ = oos‘ —-0 ‘
L2 ).
rd A Y
(7 '
cos = 3111‘ — 174 ‘
AN

Tangent and cotangent are
cofunctions.

i ™
( .
tané = cot‘ = o4 ‘
W=

s A
(7 .
cotﬁztan‘ 7—9 ‘

Secant and cosecant are

cofunctions.
s ™
- \
sect = csc 7—9 ‘
o=
s ™
‘7 \
cscl =sec 7—9 ‘
\o=

Notice the connection of the letters C & O:

* sine and cosine cofunctions

* tangent and cotangent cofunctions
* secant and cosecant cofunctions

* complementary

Exit Ticket

If sin 6.4 = cos 94, then m.24 1is equal to

1

[A] 1 [B] 36

[C] 6 [D]

54




Day 1 - Homework

1. Inright triangle ABC, Cis the right angle and
V3

sind = ?3 What is the value of csc B?

m 2 Ok

@ 2 (4) 2B

2. What is the exact value, in simplest radical form,
of all 6 trigonometric ratios if (-5, -2) is on the
terminal side of @ in standard position?

3. Acircle has aradius of 4 inches. In inches, what is
the length of the arc intercepted by a central angle
of 2 radians?

4, Which angle in radian measure corresponds to
300°?
1lm

5
OES ="

(2) 3007 (4)%

5. What is the exact value, in simplest radical form,
of sec30°7?

6. What is the exact value, in simplest radical form,

ST
of cot?



7. Sketch and label 8 and its reference angle in
standard position if 8 = —%T. Label the reference

angle with e. Find the radian value of the reference
angle, a, in terms of m.

A

8. In which quadrant does & lie if tan & <0 and
csc @=07

k

10. Which value of x satisfies the equation
st(3x+ 5)° = cos(dx+ 1)°?

1) 30
2) 24
3) 12
4) 4

11. If £A4 is acute and tan4d = E then

3
1) cotd = %

2) cotd = %

3) cot(30° - 4) = %

) Cot(ane— 4) = %

12. Find the value of each function, rounded to
three decimal places.

a. csc(—215°)

b. sec (2?%)



Day 2 - Pythagorean ldentities

SWBAT: use Pythagorean Identities to (1) simplify trigonometric expressions
(2) find function values

Warm - Up

[f x 1s a positive acute angle and sinx = cos(x + 20°),
find the value of x.

Given the unit circle with equation x* + y* =1, we know x = and y =

} !

P(cos 1, sin #)

Therefore, (cos0)? + (sin 0)*=1

] X

N

We can rewrite the above equation as cos” © + sin“@ = 1.

We can write (cos 8)* as cos? @ and (sin 8)® as sin® 6.

This equation is called an identity. An identity is an equation that is true for all values of the
variable for which the terms of the variable are defined.

Specifically, the above identity is called a Pythagorean Identity since it is based on the
Pythagorean Theorem.

10



Example: Verify that cos”

Now take the Pythagorean Identity cos® @ + sin° @ =1

wl

Divide it through by cos? 6

SUMMARY
G) Core Concept

Reciprocal Identities

. 1
5 fl = ——
sin povr
1
cse 0= sin #

sin @

tan # =
cos 0

Pythagorean Identities

sin> @+ cos? A= 1
Cofunction Identities

sin(% = D] =cos #

csc{%‘ = l']') =sec

Negative Angle Identities

sin{—#) = —sin #

csc(—@) = —csc @

Fundamental Trigonometric Identities

Tangent and Cotangent Identities

cos =
sec

sec i =
sec cos @
ot g =250
sin #

1 + tan? @ = sec® @

cns[; = -‘]) = sin #

sec[.'?-' = l']') =csc @

cos(—#) = cos #

sec(—@) = sec @

+ sin

2

w |y
]
|_\

o
C}—

=

tan # =
t

cot @ =

tan #

1 + cot* @ = csc? @

tan('z—_' = I')) = cot @

cm('z—_' = ﬂ) = tan #

tan(—#) = —tan #

cot{—@) = —cot #

Divide it through by sin? 0

11



Rules of multiplication, division, addition and subtraction can be applied:

Example 2: Simplify by factoring:
cos” 0 +cos 0 =

Example 3:  Simplify by factoring:
1-sin’@=

1
cos 0

sin 0

cos 0

Example 4: Simplify

Example 5: Simplity (a) tan('zj — H]xin @ and (b) sec # tan’ @ + sec 4.

a. mn{ — H}:sin g

1

13

b. sec ftan? @ + sec @

12



Example 6: Express sec 6 cot 0 as a single function.

Example 7: Write the expression 1 + cot? @ in terms
of sin 0, cos 0, or both.

Example 8: Show that (1 — cos 0)(1 + cos 6) = sin? 0.

Example 9: a) If cos 6 = % and 0 is in the fourth quadrant, use an identity to find sin 6.

b) Now find:

1) tan 6 2) sec 0

3)csc o 4) cot 6




Example 10: Iftan A = g and sin A <0, find cos A.

Summary/Closure
) Core Concept

Fundamental Trigonometric Identities
Reciprocal Identities

cos il =

sin 6 =
s csc sec B cot f

sec f =

coe §= sin cos B tan f

Tangent and Cotangent Identities

sin @ cos
cot fl = =
cos @ sin @

tan # =

Pythagorean Identities
sin® @+ cos2 A= 1 l+tn?f@=sectf® 1+cot?d=csc®h
Cofunction Identities

:;in(E = EJ] = cos # cns(% = -‘?] = gin # tan('z—T = ﬂ) = cot @

CSC{

B1E)

= -‘]')= sec sec[%T— 0)= csc f cm('z—T— ﬂ) = tan &

Negative Angle Identities

sin{— @) = —sin @ cos(— @) = cos 0 tan(—@) = —tan @
csc(—#) = —csc sec{—@) = sec @ cot(—#@) = —cot 8
Exit Ticket

.0 2
sin=f + {-gs 0 i equivalent to
1 — sin“

(1) cos2B (3) sec2f
(2) sinZf (4) csch

The expression



Day 2 - HW

#3, 5, 6,7,8,10,11, 12, 14, 16, 21, 22, 23, 25, 26, and 28

In Exercises 3—10, find the values of the other five
trigonometric functions of 6. (Sce Example 1.)

3. sinf}=%,[}< <2
4, sin.‘]‘=—%,1‘r< B{?',Tﬂ
_ 37
5. tanﬂ'——?,?c: < g
_ 2w
6. cmﬂ——E,Ec: <
_ 3 3
7. cos = 6,1T<[3<T
8. se;c:ﬂ=%,3Tﬂ:: 8 < 2T
3w

9. cmﬂ'=—3,T{ <27

_ 3 3w
10. csc = E,n'c: ﬂ{T

In Exercises 11-22, simplify the expression.
(See Example 2.)

11. sinxcotx 12. cos O(1 + tan? @)
e 2.

13. sin{ — @) 14. cos) X
cos(—#) cot-x

15. sin x + cos x 16.

I — tan(—x) sin(g— ﬂ) sec 0

17. cm(—.t}csc[g—.t] 18. cos #sec(—6)

cos? x tan?(—x) — 1

cecl x — cot x

- 20.
sin{—x) cot x

cos? x

21.

23.

24,

cos{g -8 sec xsinx + cos{% - .t]

+ cost @ 22,

csc 1+ secx

ERROR ANALYSIS Describe and correct the error in
simplifying the expression.

X

REASONING Explain how you can use a graphing
calculator to determine which of the six trigonometric
functions is equal to cot x cos x + sin x.

1—sinfd=1—(1+cos?)
=1-—1—cos?

= —cos?

In Exercises 25-34, verify the identity. (See Examples 3

and 4.)
25, sinxcscx=1 26. tan fcsc fcos @ =1
27. cns[% - Jc) cotx = cos x
T
28. tanx + tan[? - x) = (C5C X SEC X
cos(;—ﬂ]+l e
29, ———— =1 30 D _ o0,
1 —sin(— tan® x
31. 1 +Icos'x sinxy 7 csc x
sin x 1 + cosx
32. —=mx cscx + cotx
1 — cos(—x)
2 5in 8 + csc(—8) .
33. = gin #
1 —cot?@
7 - —
34, = cos 8 — sec(—6) = cos

1 —tan? @

15



Day 3: Proving ldentities

SWBAT prove trig identities (day 2)

Do these 27 identities on loose leaf...it will take you several sheets of paper to complete.

EXERCISES

In 1-27, prove that the given statement is an identity 15

for all values of the angle for which the expressions are

defined.
186.
1. secf-sinftan @ =cos #
2. tan 8 + cot @ =sec B csc @ 17.
8. (sinA+1)(cscA-1)=cosAcotA
4, (1+c8cB)(1-5inB)=cot b cosf 18.
tanA+sind _ _.
5. e A+ cot A sinAtan A 19.
8. sin® x(1 + tan® x) = tan® x
] 20.
7 1 = Sinxcosx
" tanx-cotx 2gin?x-1
21.
€086 + cotd _
8. W-tan9+sec9
g, _8inx + 10088 _ o o0t crecx =
' l+cosx  sinx
10. 1+-1 - tan?x 23.
coex secx-1
11, m:sec”ﬂcﬁcze 24,
1-cos2¢@
12. 2cos?x—1=1-tan’x 25.
1+tan? x
18. %’= escx(l—-sin? x) 28.
14, 080200+ c056 _ o000, cecp 27.

cos? @

————————%

cosfsin? @

2
1-cos@ = cosf +cos? @

tanB-ent9= 2
tan6+ cotg ~ 200’ 6-1
cscx - sinx = Sot%
sec x
tan x esc? x

=cotx
1+tan?x

sinx + tanx
1+secx

sin@tand + cos @
cos@

=B8inx

=gec? @

8in® cot® + cos? §

1+ cosé@ = cos 8

cosf ]
sin@tan® + cos8 gec? g

2csc2 @ = 1 - 1
g 1+cos@ 1-cosf

cosB(cos@ + 1) +sin? g = SN0+ tand

sinx -cosy _ secy —cscx
sinx +cosy secy+cscx

1-c039= 8in 8
sin@ 1+ cosé@

(ta:no_'_aece)g = l+ﬂin9
1-8in@

16



Day 4: Sum and Difference Formulas for Sine and Cosine

SWBAT: find trigonometric function values using sum, and difference formulas

Do Now: Which of the following is an identity? Use A = 90° and B = 60° to test.

1. cos(A-B)=cosA-cosB

2. cos(A-B)=cosAcosB+sinAsinB

Sum & Difference Idenfities: The following formulas are used to expand frigonometric
functions that have addition & subfraction in brackefs.

sin(A + B) # sinA + sinB, so we must use these rules whenever we want to expand.

sin(A +B) = sinAcosB + cosAsinB
sin(A - B) = sinAcosB - cosAsinB
cos(A + B) = cosAcosB - sinAsinB
cos(A - B) = cosAcosB + sinAsinB

tan A +tan B
| -tan A tan B

tan(4 + B) =

tan A—-tan B
|l +tan A tan B

tan(4 - B) =

17



Concept 1: Sum and Difference of Angles

Example 1: Expand sin(60° -45°)

Example 2: Expand cos(%+%)

Example 3: Findtan (A +B)iftan A=3and tan B = —%

Concept 2: Condensing a sum or Difference

Example 1: Express sin85°cos5° +c0s85°sin5° as a single trigonometric
expression and solve.

For each of the following, express as a single frigonometric expression and solve using the
unit circle.

2) cos60 coslS +sm60° smls5°

3 tan47° —-tan17°
) 1+tan47°tan17°

18



Concept 3: Using special Angles to rewrite a given angle

The sum & difference formulas are useful in defermining the exact values of sine & cosine
Jor angles 7o/ on the unit circle.

Example 1: Find the exact value of sin15°

First, think of how you can get 15° by using angles on the unit circle:
15° = 60° - 45°

15° = 45° - 30°

15°=135°-120°

15° = -30° + 45°

Example 2: Find the exact value of cos 105°

19



Concept 4: Finding the Sum or Difference with a given Trig Ratio

Example 3:

. .. . 5
If 4 and B are positive acute angles, sm4d = —

3

[a—y

and cosB = % what 1s the value of sin(4 + B)?

56
D 65
63
2) 65
4 33
3) 5
, 16
D %
Proofs
1. Provesin (180 + 8) =-sin 6. 2. Prove cos (- 8) =cos 6.
tan A + tan B
3.tan (A+ B) =

1—tanAtan B



Summary/Closure:

1 Ifsinx = % and cosy = %, and x and y are positive acute angles, find cos (x + y).

We know that sin x = %and x is a positive acute angle.

sin?x + cos?x = 1 Use the Pythagorean identity.
(%)2+ cos?x =1 Solve for cos x.
cos?x =1~ (%)2 Combine like terms.
cos? x = % Take the square root of both sides.
cosx = i% Since x is a positive acute angle, choose the positive value.
cosx = %

Follow the same procedure to obtain sin y.

We know that cos y = i, and y is a positive acute angle.
¥=13 yisap &

sin?y + cos?y =1 Use the Pythagorean identity.

sinty + () =1 Solve for sin y.
Y7 \13

siny =1 — (%)2 Combine like terms.

sinfy = % Take the square root of both sides.
siny =% % Since y is a positive acute angle, choose the positive value.
siny = %

Substitute the above information into the formula.
cos (x + ) = cosxcosy — sinxsiny
= (4} (=) - (2)(12
-(3)&) - G))
_20—36
65

_16
65

Exit Ticket

1) The expression cos 70 cos 10° +sin 70 sin 10° is

equivalent to
1) cos60°
2) cos80°
3) sin60°
4) sing0°

2) tan 25°+tan 15°
1—tan 25" tan 15°

is equivalent to

(1) tan10® (2} tan 20°
(3} tan 40" (4} cot 40"

21



Day 4 - Homework

Find the exact function value of cos135° by using cos(90° +45°) .

Find the exact function value of cos195° by using cos(135° +60°) .

If cos(A-30°) = % , then the measure of ZAmay be

(1) 30° (2) 60°
) (3) 90° (4) 120°

Find tan (A—B) iftan A= %and tan B =-8

. The value of (cos67°)(cos 23°) — (sin 67°)(sin 23°) is

M1 (2)% (3) —% (4)0

Find the exact value of sin 75° by evaluating sin(45° +30°).

If «Bis acute andsinB = %,find the value ofsin(90° — B).

If sin x = % and cosy = g and x and y are positive acute angles, find tan (x +y).

22



10.

11.

12.

13.

14.

The expression tan (180° —y) is equivalent to

() tany (2) tany 30 4 -1

Ifsin x = g,cos y = g ,and x and y are the measures of angles in the first quadrant,

find the value of sin(x + y).

The expressionsin 40° cos15° + cos 40° sin15°is equivalent to

(1)sin55° (2) sin25° (3) cosb5° (4) cos25°

Ifsin A= g , ZAis in Quadrant I, cos B = —% ,and ZBis in Quadrant I, find cos(A+ B).

Ifsinx = —%, X is the measure of an angle in Quadrant Il1,cos y = —g , and y is the measure of an angle

in Quadrant I, find cos(x + y).

Find the exact value of cos105° by using cos(135° —30°).

23



15. Ifsin A= —% , ZAis in Quadrant Ill, sinB = g and ZBis in Quadrant 11, find

cos(A—-B).

16. The expression cos 30° cos12° +sin30° sin12° is equivalent to

(1) cos42° (2) cos18°
(2) (3) cos42° +sin42° (4) cos® 42° +sin® 42°

17. The expression sin(% —x) is equivalent to

1 J3

1) = —sinx 2) — —sinx

( )2 ) 5

3) ﬁcosx—lsinx 4) 1cosx—ﬁsinx
2 2 2 2

18. Ifsin(A—30°) = cos 60°, the number of degrees in the measure of ZAis

(1) 30 (2) 60 (3) 90 (4) 120

19. If x and y are the measures of positive acute angles, sin x = % andsiny = % thensin(x + y) equals

1)

20. Findtan (A + B) if angle A is in the second quadrant, sin A = 0.6, and tan B = 4.

24



21. Describe and correct the error in simplifying the expression.

X et
31“|I+E]
1Y

: . T
SIN ¥ 81N — + CO08 X CO0§ —
2 2

= (1) sinx + (0) cos x

= sin ¥

sin(a + b)

_— using the anele sum formula
cos(a + b) by using 8

22. Verify the identity tan(a + b) =

for tangent.

23. Verify that the tangent function has a period of 7 by deriving the 1dentity
tan(x — ) = tan x using the difference formula for tangent.

25



Day 5: Double Angle Identities
SWBAT: find trigonometric function values using double angle formulas
Warm - Up

e \What are the sine, cosine, and tangent ratios?

. Ifcose:—;i7 and sin@ > 0, what is the value of tan 6?

e Name 3 sets of Pythagorean’s triples?

H_ .
2) .,
3) ) )

Lesson:
What is a double-angle function? Where can you find the double-angle Identities?

26



Concept 1: Sine Double-Angle Identity sin 24 = 2sin A cos A

Model Problem

If & 1s an acute angle such that sm &= % , What 15

the value of sm2 &7

Step 1: Create a right triangle

Step 2: Find the ratio for =

Step 3: plug into double-angle Formula

Model Problem

Ifcos A= —%and ZAis in Quadrant 111, express, in fractional form for sin 267

Step 1: Create a right triangle

Step 2: Find the ratio for =

Step 3: plug into double-angle Formula




Concept 2: Cosine Double-Angle Identity

cos 24 = cos® A —sin? A cos2A =1 — 2sin® A

cos 24 = 2cos?A —1

Model Problem

If @ is an acute angle such that cos 8 = %, what is the value of cos 207?

Step 1: Decide which cosine double angle formula to use

Step 2: plug into “correct” double-angle Formula

Concept 3: Tangent Double-Angle Identity tan 24 =

2tan A
| —tan> A4

Model Problem

Ifcos A= g and ZAis in Quadrant I, find the positive value of tan 2A.

Step 1: Create a right triangle

Step 2: Find the ratio for =

Step 3: plug into double-angle Formula

28



Proofs

Prove the identity cos 26 = 2 cos? §§ — 1.

Sin2A = tanA(2 - 2sin’A)

cos(90-6) _ sec
sin26 2

cos2x sin2x

- = CScx
sinx cosx

29



SUMMARY
Ifcos 6 = v find cos 26.

25.!
SOLUTION
Since we are given cos § = %, we will use the formula that contains cosine.
cos2A =2cos’ A -1 Replace cos A with the value of cos 6.
7\2 o
=2( %) -1 Simplify.
— (49 _
=2(g5) -1
_ 98— 625
625
— 527
T 625
Exit Ticket
If 6 is an acute angle such that sin 6= % what is
the value of sin26?
12
1) Kl
10
2) 26
3) 60
) 769
420
4 169

30



Day 5 - Homework

1.Write the identity for sin 2x =

2. Write the identity for the cos2xin terms of:

a. sin xand cos X

b. cosxonly

c. sinxonly

3. Write the identity for tan 2x =

4. IfcosA= _24 and ZAis in Quadrant 111, express, in fractional form, each value:

a. sin A

b. cos2A

c. Sin2A

d. tan 2A

31



5. Ifsin A= —g and ZA s in Quadrant 111, find:

a. sin2A
b. cos2A
C. tan 2A

d. The quadrant in which £2 Aterminates

6. Ifcos A= %and <Ais acute, find

a. sin2A
b. cos2A

C. tan 2A

7. Ifcos@ =sin @, then cos 28 is equivalent to

(11 (2)0 (3) 2cos? @

(4) 2sin?@
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8. The expression (sin x —cos x)is equivalent to

(D1 (2) sin®x—cos®*x  (3) 1—cos2x (4) 1-sin2x

9. Ifsin@is negative andsin 2@ is positive, then cos &

(1) Must be positive (3) Must be 0
(2) Must be negative (4) May be positive or negative

10. Iftan 6 = —g and @ is a second quadrant angle, find:

a. sin240 b.cos 26 c.tan 26

11. Ifsecd = ? and is in the fourth quadrant, find tan 26.

12. If § = 225°, find tan 24.
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13. Verify the identity cos 2x =

14. sin2x

=2tanx
cos2x +sin® x

15. 2sinxcosx

> —— = tan2x
cos" X —sin“ x

1 —tan*x
1 + tan®x
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Day 6: Half Angle Identities

SWBAT: find trigonometric function values using half angle formulas
Warm - Up

e \What are the sine, cosine, and tangent ratios?

e If @ islocated in Quadrant I, such that sin 8 = %, what is the value of tan 8?

e If @ is an acute angle, such that sin 8 = 15—3 what is the value of sin 20?

o Ifcos@= % what is the negative value of sin%ﬂ?

Lesson:
What is a half-angle function? Where can you find the half-angle Identities?
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Sine Half-Angle

Cosine Half-Angle

Tangent Half-Angle

Functions of Half-Angles

) 1A -+ 1—-cosA
sm2 =+ >

1 1+ cosA

cos—A=+ |———
2 \ 2

X 1A-+ 1—-cosd
auz _—.\1+CDSA

Model Problem

Student Problem

If cos 8= —1 the positive value of 51'11E 15

8

2

Step 1: plug into half-angle Formula

.1
sin=07?
2

Ifcos@ = %, what is the negative value of

If cos@ = g, what is the negative value

of tan %0?

tan 1 0?
2

If cos8 = 1—53 what is the positive value of

36



Model Problem

Student Problem

Iftan A= %and ZAis in Quadrant 111, find the

positive value of sin %A.
Step 1: Create a right triangle

Step 2: Find the ratio for =

Step 3: plug into half-angle Formula

Ifsin A=.6and ZAis in Quadrant I, find the negative
value of cos %A.

Step 1: Convert .6 to a fraction.

Step 2: Create a right triangle

Step 3: Find the ratio for =

Step 4: plug into half-angle Formula

Proof

sin A
1+cos A

Show that tan %A =4
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SUMMARY

Ifcosa = %and 32—1T < a < 2, find cos %ae.

SOLUTION
Since STW < @ < 2, %’T < %u: < qr. Because %a lies in Quadrant II, where cosine is negative, we

choose the negative value.

—
1 _ _ jl+tcosa
cos Sa ,\."—

Givencos a = £.

2
L8| L#5]

/ 143
5
==\ 37 Simplify the numerator.

[8
=\ 2 Divide by 2.
__a — .
_V 5 Simplify the radical.
= —% Rationalize the denominator.
- _2V5
5
Exit Ticket
If x 15 a positive acute angle and cosx = é what 1s
the value of cm—é x?
2
1 —
) 3
1
2) 3
N 2.5
3
5
4)

[#]



Day 6 — Homework

. . 1 . 3. Ifsin4 = 0.8 and angle A is a positive acute
1. If x is a positive acute angle and cosx = 3 what is 5
angle, find the negative value of sin- 4.

1
the value of cos 3 x?

(1) 2
3

(2) 1
3

3) 2.fs
3

@ /3
3

4
1 . 8. I xi COSX=— i
2. If cos 8= <, the positive value of sn— is 4, If xis an acute angle, and then cosixis

5" 2 5
equal to
(1) 3
2 (1) 6
25
2
@ 7 (2) -1
4 25
(3) 2 (3) 2

._.
(=

[ |

[

@2 @ 7



5. If x is a positive acute angle and sinx = % what is
sth2x?
(1 _1
2
(2) 1
2

(3)

A
2
@ .3
¥

6. If cos72° = sinx, find the number of degrees in

the measure of acute angle x.

7. Find, to the nearest minute, the angle whose
measure is 1.35 radians.

8. Circle O has a diameter of 12 inches. What is the
length of the arc intercepted by a central angle of
1507, to the nearest tenth of an inch?

(1) 4.6 (3) 15.7

(2) 6.3 (4)31.4

9. What is the measure, in radians, of a central angle
formed by cutting a circular pizza into twelve equal
wedge shaped pieces?

5 O

@3 @7

10. What is the exact value, in simplest radical form,

of cot {—?}T‘
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1.

2.

3.

4,

Day 7 — Review of Trig Concepts/Identities

DEGREES AND RADIANS 5.

The accompanying diagram shows the path of a
cart traveling on a circular track of radius 2.40
meters. The cart starts at point A and stops at
point B, moving in a counterclockwise direction.
What is the length of minor arc AB, over which
the cart traveled, to the nearest tenth of a

meter? /’

Express -225° in radian measure.

A
Find, to the nearest minute, the angle whose _,,/
measure is 4 radians.

RECIPROCAIL TRIG FUNCTIONS

6. If the terminal side of angle &€ passes through
point (3, —1), what is the value of all 6

What is the radian measure of the smallest angle trigonometric functions, in simplest form?

formed by the hands of a clock at 7:00 p.m.?

ARCLENTH (s =18)
In a circle whose radius is 10, what is the length
of the arc intercepted by a central angle of 4
radians?
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7. Express the exact value of cot 240°, with a COFUNCTIONS

rational denominator. 9, If £4isacuteandcscd = .4, then
1) secA=4
2) secA=.6

3) sec(90°—-A)=4
4) sec(90°—A4)=.6

10. If smn(2x+20)° = cos40°, find x.

T .
8. Express the value of sec to four decimal

places.

USING IDENTITIES TO FIND EXACT VALUES
(Pvthagorean Identities, Double-Angle, Half-Angle, Sum and Difference Angles)

. 12 . .
11. If £ is an acute angle such that cos@ = = what is the value of sin28?

. \ 8 .
12. If x is an acute angle and sinx = 7 then what is the value of cos 2x7?
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13. The value of cos 16° cos 164° — sin 16% sm 1647 is

(1) -1

@ 1
2

(3) 0

@ f3
S

14, Iftand = % and sinB = ‘u‘(i_l and angles A and B are in Quadrant I, find the value of tan{4 + B).

15. Express, as a single fraction in simplest form, the exact value of sin 105°.
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16. If x is the measure of a positive acute angle and cos x = é , find the value of sin % X.

17. The expressionwfw is equivalent to

Q) %sin80° (2) sin40° (3) %—cos40°

18. If 180° < A< 270° and sin A = —?, find tan%A.

(4) cos40°
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Identities

Verify the identities below.

19. . : 92
COS“ X T SIn- X

4,
S = COS8~ X
I + tan- x

50, tan &+ éét &= sec fcsc EI

Simplify the expression below.

“¥ ¥ ¥
COol“ X — COl- X COs~ X

(secx + li(secx — 1)
22. tan x

sin(g — .r} tan x
23. i

sin"x 4 cos” h*
24. X X
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