Unit 5 Identities of Trig Functions

KEY STANDARDS -

e MGSE9-12.F.IF.7e Graph trigonometric functions, showing period, midline, and amplitude. Extend the domain of
trigonometric functions using the unit circle

e MGSE9-12.F.TF.2 Model periodic phenomena with trigonometric functions

e MGSE9-12.F.TF.5 Choose trigonometric functions to model periodic phenomena with specified amplitude,
frequency, and midline.

e MGSE9-12.F.TF.4 Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric
functions.

Date Topic(s) Assignment/HW Credit

Fri. 10/15 Basic Trig identities

Mon. 10/18 | Verifying Trig Identities

Identities Memorization Quiz

Tues. 10/19 Verifying Trig Identities

Verifying Trig Identities

wed. 10720 Solve Trig Equations

Solve Trig Equations

Thurs. 10/21 Review

Fri. 10/22 Quiz

Mon. 10/25 | Sum & Difference Identities

Double & Half Angle

Tues. 10/26 Identities

Wed. 10/27 | Unit 5 Review

Thurs. 10/28 | Unit 5 Review

Fri. 10/29 Unit 5 Trig Identities Test

Name




WS #1 Fundamental Trig Identities

Use identities (NOT RIGHT TRIANGLES) to solve the following. Show all steps.

1. If tan x = 2, find coft x. 2. If cscx = —g , find sin x.
. 2 . 1 .
3. If sinx =§, find cos x. 4. If COSX=§, find cscx.
5. If tan x = 3, find sec x. 6. If cotx :% , find cscx.
T . . 7 .
7. If cCosx = Z find tan x. 8. If sinx = E find cot x.
9. If tanx = % find sin x. 10. If cot x=-5 and sin x =——‘2266 , find the remaining

trig function values.



Simplify.

11. cot@esing

13. sec?’@ecot? @

15. 1-cos? @

sin @

17. ———
1—-cos @

1+tan? @

19.
tan? 0

21. cot@etanf@—secOecosd

12.

14.

16.

18.

20.

tan@
secd

cosfecsclhesinfesecd

csc?6 -1

sin @ +cos? 6

cos’ 6

sec?6-1

sec?o



WS #2 Verifying Trig Identities

Verify each identity. Work with only one side of the equation.

1. sinfesecfd=tané 2. sin@ cot@ =coso
3. tan?@-sec?O=-1 4. cos@ cscl tand =1
5. sec @—-sec Osin“0=1 6. ——————=cCscéo



7. 1+sec?0 sin’@ =sec?o 8. coté (tan@ +cotl)=csc? o

9. tan@ coté+sin*0+cos’ O =2 10. (1-cos?8) cscé cotd =cos
1. ————=secd tand 12. sec” @ csc”@=csc”d+sec” b
1-sin“ @
coto =Co0sd sind 14. COW:L—SID@

" 1+cot?e secd sin@



WS #3 More - Verifying Trig Identities

Verify each identity. Work with only one side of the equation.

1. sin®x cot?’x+cos?x tan?x =1 2. COSX CSCX =cCofx
3. sinx(secx —cscx)=tanx —1 (distribute) 4. 2cos’x—sin’x+1=3cos? x
2 2
sin“ X 1+tan® x
5, — = +cosx=1 6. —————=CsC’x
1+ cosx fan” x
o 1—sin? x )
7. cosx(cscx —secx)=cotx—1 (distribute) 8. ————=cot’x
1—-cos” x

sinx cofx+cosx . .
9. , =2cotx 10. cos* x —sin*x =cos?x —sin’ x (factor)
sinx




11. cos?x =cscxsinx —sin® x (factor) 12. tan®?x =sec?x —cosxsecx

13. tan?x+sin®x + cos® x = sec? x 14. tan® A (1+cot? A)=sec? A
15. (1-sin’x)(sec® x —1) = sin? x 16. sin®x +sin*x tan’x =tan?x
cotx CSCX
17. COSX = 18. cotx =
CsCX secx

(work both sides #19 & #20)

secx cofx
tanx cosx

tanx  cosx

19. . =
secx cofx

20




21. (1-cosx)(1+cosx) = 22. (1-sec? x)cotx = —tanx

csc? x
2-sec?x 1+sinx)*  1+sinx
23. —QZQCOSQX—] (split left into 2 fractions) 24. ( 5 ) = -
sec” x COSs* X 1-sinx
sinx cscx
25, — = =" —cotx

fanx



WS #4 Solving Trig Equations

Solve for @ on the interval 0 <@ < 2.

1. 2sin0-1=0 2. cos@+2=2
3. 2sin0+/3 =0 4, cscf-2=0
5. sin20=% 6. 5sin0+5=0
7. co’re—\/§=0 8. \/§sec49+2:0

sin@ =1 10. 4c0s260-1=0

0



11. 4sin0=1 12. 2cos?6 =coso

13. 2sin2@=sin@+1 14. 2cos?0+7cosé =4
15. (4cos?@-3)(sin*0+2)=0 16. 2—sin@=2cos? 0
17. 2cos?6+3cosd@+1=0 18. 2sin?@+5sind=3

19. 4sin?0+4sin@+1=0 20. 2sin’0-3cosf-3=0



WS #5 Quiz Review

2
1. If cosé?:—g and @ lies in quadrant Il

find csc@.

3. If sin9:§ and @ liesin Quadrant Il

find cosé.

Simplify.

5. sin@+cos’ 0 +tan?é

7. tan’Qecos’ o

9. csc@d—-cosfcota

11. (1+cos@)(csco—coto)

2. If tanpB =3 and @ lies in quadrant I, find
sec .

4. If cot@=-2 and @ liesin Quadrant IV,
find Ccosé.

6. sindcsc@+tanécota

cos?@+sin’ 6

8.
sin’ @

10. cot@tanfd—-secOcosél

12. (1-sin@)(sec O +tano)

10



Verify each identity

13. sindcotfsecd =1 14, —————=cscd

1 1

15, ——————= 16. cos?@tan? 6 +sin”dcot? 6 =1
sin“d tan<@
. 5 coté .
17. sin@(1+cot” 8)=csco 18. ————=cosfsing
I+ cot* 6
2
19. tan@sind+cosé =sech 00, QM0 _1-cosd

sec+1  cosé

11



WS #6 Sum and Difference Identities

Use the sum and difference identities to find the exact value of each function.

1. cos75° 2. cos375°

3. sin(-165°) 4. sin(-105°)

5. sSin95° cos55° +cos95° sin55° 6. cos160° cos40° +sin160° sin40°
7. tan(135° +120°) 8. tan345°

If uand v are the measures of two first quadrant angles, find the exact value of each function.

9. If sinu:% and cosv:% , find cos (u-v)

10. If cosu=E and cosv=£,ﬁnd tan (u-v)
13 37

H.Ifcosu:% and ’ronv:%,ﬁndcos(u+v)

12



12. If cscu:% and secv:g,find sin (U-vV)

WS #7 Double-Angle and Half-Angle Identities

If SINA = % and A is in the first quadrant, find each value.

1. cos 2A 2. sin 2A
3. tan 2A 4, COS%
A A

5. sin— 6. tan—
2 2

Given that cosB = 2—75 and B is in Quadrant IV, find the exact value for each.

7. sin 2B 8. Jr(:m§
2
Use a half-angle identity to find each value.
9. tan 22.50 10. Cos 112.59 11. Sin 67.5°

13



14



WS #8 Test Review

Find the following using trigonometric identities.

1. Ifsiné?:% , find cos 6. 2.1fsin@ :% , find cot 0.

3. If’rcmé':% , find sin@. 4. Ifcot@ =g , find tan 6.

Verify the following identities. Remember to only work with ONE side.

N S S
sec’p csc? B

5. tanpgcscp=secp

sinx e COt X + COSX
7. cosx(cscx—secx)=cotx—1 8. an =2cotx
iNXx

9. (1-cosx)(1+cosx) = 10. sinxtanx =secx —Ccosx

csc? x

15



If a and b are measures of two first quadrant angles, find the exact value of each function.

. 12 3
1. If smo:ﬁ and cosb:g , find cos (a + b)

12 12
12. If COsQ =— and cosb =— , find tan (a - b)
13 37

13. If csco:% and secbzg , find sin (a - b)

Find the exact value.

14. tan 750 15.sin (-159)

If SINA = —% and <A is an angle in quadrant IV, find the exact value.

16. cos 2A 17. tan 2A

A A
18. sin— 19. cos—
2 2

16



Solve for values on @ such that 0<8 < 2rx .

20. 2sin20—1=0 21. (2sin@-1)(2cos@++/3)=0

22. 2sin’x—5sinx =-2 23. tan?x—+/3tanx =0

Write the expression as the sine, cosine or tangent of an angle.

tané8° —tan115°

24. cos25° cos15° —sin25°sin15° .
1+tané8°tan115°

17



