Precalculus - Trigonometric Identities -
Worksheet Answer Key

Common Core F-TF.C.8, F-TF.C.9 - mathovore.fr

This precalculus trig identities worksheet answer key solves all 28 problems of the
trigonometric identities worksheet step by step.

Full worked solutions for every problem, with exact values and decimal checks. Compare

each step, especially the sign choices from the quadrant, and use the final bold answers to
score your work.

PrecalculusCommon Core: F-TF.C.8 - F-TF.C.9

Precalculus Trig Ildentities Worksheet Answer Key: problems 1-5

Problem 1: Reciprocal and quotient forms

Apply the reciprocal and quotient identities.
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a. CSCEZE}—EZ%
b. secfi':—l.a—a

C. c:atE'ZET

d. cotEZ_Lg:—%

Problem 3: Pythagorean forms

a. sine=1—-0.62=1—0.36=0.64
b. 5052821—%:%

C. sec?f=1432=10

d

. cscf=1422=5
Problem 4: Cosine from sine, Quadrant |

. e 4/5
cosﬂﬁzl—%zf—.&. Cosine is positive in Quadrant |, so cosﬁ':%. Then tanﬁ?:%:%.
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Problem 5: Cosine from sine, Quadrant Il

.

_ 4 25 _ 144 o Co _ 12 _ . 5/13 _ §
cos2f =1—i¢5=75z5. Cosine is negative in Quadrant Il, so cesf =—3%. Then ta né=—7343= 13-

Precalculus Trig Identities Worksheet Answer Key: problems 6-10

Problem 6: Sine from cosine, Quadrant llI

. 15/17
sin%0=1—55 =223 Sine is negative in Quadrant Ill, so sind =—12. Then tanf= —8;1? =1
Problem 7: Sine and cosine from tangent
secdf = 1+15_£ Cosine is positive in Quadrant IV, so secﬁ'_4 and cosf =2 £. Then
sinf = tanfcosd = — % %— —%.

Ay
X
>
®
The reference triangle confirms the result.
Problem 8: All six functions
casgﬁ—l—%—%, o] c::-sﬁ':— AE. Then tanf =22 ?, cscfi':—%, secﬁ':—% cotﬁ?:%.

Problem 9: Simplify products

cosf

a. sinf- sm% = cosld

b. cosé- S-;l::r;; giné

C. —ij.8id L —secd
" ainf coaf T coaf

d. 1—cos?d = 511‘12{5'

Problem 10: Simplify with Pythagorean identities

a. 1+tan?f =secd
b. 1—sin?g =cos2f

tan?f
Cotarf —tand
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d. cos2f gecif =1

Precalculus Trig Identities Worksheet Answer Key: problems 11-15

Problem 11: Identity or not?

a. The curves meet only at isolated points such as z=0 and =7 an identity needs the
graphs to match everywhere.

b. sinf+cos} _£+§_rm1.414%1, so the statement is false

o (§)+(F)'=3+i=1

Problem 12: Simplify rational expressions

a. l—cos?f (1— cc:&l?][l+:os|?]_.l_+cclsg
l—caglf — l1—caosf

b, l=sin ﬁl_l—i—smlﬁ'

(11+3111ﬁ' J4+(1—sinf) 2
1—zin?# ~cosi

2 secdf

Problem 13: Verify an identity: sum of fractions

sin?f+(1+cosf)?
sinf(l4+coaf)
sin?8+142cosf+cos?f = 2+2cosf = 2(1+cosd). Cancel 1+cosé to get o E—ECSCIE' Verified.

Combine the left side over sinf(1+cosf): . The numerator is

Problem 14: Verify an identity: tangent plus cotangent

sinf | cosf _ sin®ftcosif 1
cosfTainf — sinfrosf —ainfoosg —seclcscd. Verified.

Problem 15: Verify an identity: secant minus cosine

_1l-—cos2f _ sin®f R _ zinf zin*f E cosl
gec @—cosf = Tosf —cosf Dividing by tanﬁl_ccsﬁ gives —osf ainf =zind. Verified.

Precalculus Trig Identities Worksheet Answer Key: problems 16-20

Problem 16: Exact values with the sum formula

a. sin("-lSD-i-SUD) 2821 ﬁ
. cos(60° 445 ):% ﬁ—%% /8
1—

L] 2
c. tan(45"—30")=—}% =1 8N _12-68_, 1

142 T2 8 8

Problem 17: Exact values in radians

a H=T- 5. 006 1 V62

T4 6 ] gJ_ 70—

43 2
Sr_ o, . 1t5 _ (3+43) 124643

b. E—E‘FE l—ﬂ_ [ — & —2"‘1'@

c. Im_zym. 142 32 /28

1234 273 22— 4
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Problem 18: Sum formulas from two triangles

—&5
cos(A+B)— 5 (—ﬁ) %—3:%:—%. Sine is positive and cosine negative, so A + B is in

' S

Check: 33, 56 and 65 form a right triangle.

cosA =32 = and smB—%—a Then sin(A—FB):% ( 13)+§ %%—_12;48—33 and
2

\

Problem 19: Recognize the formula

sin(50°—20°):sin30°:
cos(B0°—20")=cesb0” = =3
tan(40°+5")=1tan45" —1

s fdmw o mh - w3
51n(9+9)—51n3 =5

o o T o
I—lt\_‘lll—l

Problem 20: Prove shift identities

a. sinﬁ?cosa—r—kcosﬁsina—r =sinf-0+coslf-1= cosd

b. cosfcosm—sinfsinm = cosf(—1)—sinf(0) = —cosd

tanf+tanm _ tanf40
c. l—tanftanm— 1-0 =tand

Precalculus Trig Identities Worksheet Answer Key: problems 21-25

Problem 21: Double-angle values

,_.
—
s
=

-:-Dsﬁ'—l— in Quadrant IV. Then sinZ28 = 2( li)(%—g):—%, cosﬁﬁ':%—% :% and
_ —120/182  19p
tan2f =F75/765 — 1io

Problem 22: Double-angle simplifications

a. 5in30" =5
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b. cas':lE'j:%
C. cas%=§
d. tanSDD:§

Problem 23: Work backward from cos 26

. 1-3sin%6 == gives sin?d =, 50 sind=2. Then

Al

2cosdf— 1: 7€ gives COSZE—Z—E SO cosf
2

sin20=2§4=4 and tan2o=1L2 =2

Problem 24: Soccer kick range

a. sin26 =2(0.6)(0.8)=0.96, so p="1E2U09%)_4g £
b. sin90°=1, so R=1800-50 ft

c. 2 1t farther.

Problem 25: Ferris wheel doubling

a) smﬁ'——g % and -::GSE':—% (left side). b) -::-DSEE'—l— 29—5:% and sinEEZQ-%-(—%)Z—%.
Multiply by 50: (14,—48). c) 60—4E=12 ft above the ground.

~ g

-
\E :4’./

One grid square is 10 feet.

Precalculus Trig Identities Worksheet Answer Key: problems 26-28

Problem 26: Rotating a point

a. cosd = % and sind = %
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b. a/=5cos(4+30°)=5(%F-21) =233~ 1.96 and y/ =5(32+21) 2B 12ma.60
C. 1.9642+4.5982 s 3.857+21.143 = 25.000, so the distance is 5

Problem 27: Camera tilt

it3  5/6
a. tan(A+B)=1—:'_;'%:5’;—5=1
b. Since tan45°=1and A+ B is acute, 4+ 8B =45"
C. Ams26.57" and B rs18.43°; 26.57+18.43=45.00. The check works.

Problem 28: Polarizing filter

. Add 1 to both sides: 14co:28 = 2cos28, then divide by 2.
1

I;gg.#;gg.%:tﬁﬂ lumens

. 1=80-1128290 — 40(14 B) =40420/3~s74.64 lumnens

. I:40(14—-:05450):4D(1+§)=40+20@Rﬁ68.28 lumens

o n T o

How to use this precalculus trig identities worksheet answer key

Read this precalculus trig identities worksheet answer key after trying each problem yourself,
and redo any problem you missed.

Next step »
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