Level 1 Quotient & Reciprocal Identities
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Level 2 Pythagorean Identity

sin °0 + sin 0 + cos 0 + cos ‘0 sin °0 + sin 8 + cos 0 + cos ‘0 sin “0 + sin °0 + cos ‘0 + cos ‘8
sinf — sinBcos 0 = sin "0
(1 — cosB)(1 + cosB) = sin ?
(1 = cos 26)(1 — cos 26) =

2sin 26 + cos 46 -1

sinf — sinfcos 0 = sin 0
(1 — cosB)(1 + cosB) = sin ?
(1 — cos 26)(1 — cos 26) =

2sin 29 + cos 49 -1

sinf — sinfcos 0 = sin 0
(1 — cosB)(1 + cosB) = sin ?
(1 — cos 29)(1 — cos 29) =

2sin 26 + cos 46 -1




— cos ‘0 = (sin® — 1)(sinB H
(sin® + cosB) ®=1 + 2sindc
(1 — sin 26)605 ‘9 =

2c0S 29 + sin 46 -1

.2 3
cosO — cosBsin 6 = cos 0O

— cos ‘0 = (sin® — 1)(sinB H
(sin® + cosB) ®=1 + 2sindc
(1 — sin 2(%))cos ‘9 =

2cos 29 + sin 49 -1

.2 3
cosO — cosBsin 6 = cos ©

— cos ‘0 = (sin® — 1)(sinB H
(sin® + cosB) ®=1 + 2sindc
(1 — sin 2E))cos ‘g =

2cos 29 + sin 49 -1

.2 3
cosO — cosBsin 6 = cos 0O

sin °0 + sin ‘9 + cos ’9 + cos ’9
sin® — sinBcos ‘0 = sin 0
(1 — cosB)(1 + cosB) = sin ?
(1 — cos 29)(1 — cos 29) =
2sin 26 + cos 9 -1

— cos ‘0 = (sin® — 1)(sin® H
(sin® + cosB) ?=1 + 2sindc
(1 — sin 2G)COS ‘9 =

2c0s 29 + sin 46 -1

.2 3
cosO — cosBsin 0 = cos O

sin °0 + sin ‘0 + cos ‘9 + cos ‘9
sin® — sinBcos ‘0 = sin 0
(1 = cosB)(1 + cosB) = sin ?
(1 — cos 2(9)(1 — cos 29) =
2sin 29 + cos 9 -1

— cos ‘0 = (sin® — 1)(sinB +
(sin® + cosB) ?=1 + 2sindc
(1 = sin 2G)COS ‘9 =

2c0S 26 + sin 49 -1

.2 3
cosO — cosBsin 6 = cos O

sin 8 + sin ‘0 + cos ‘0 + cos ‘0
sin® — sinBcos 0 = sin 8
(1 = cosB)(1 + cosB) = sin ?
(1 — cos 26)(1 — cos 29) =
2sin 29 + cos 9 -1

— cos ‘0 = (sin® — 1)(sin® +H
(sin® + cosB) =1 + 2sindc
(1 — sin 29)cos ‘9 =

2c0s 29 + sin 49 -1

.2 3
cosO — cosBsin O = cos ©

Level 3 Mixed Identities 1

cosO sin®
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secO csc®
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1 1
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+ =1
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(1 — sin 0)secO® = cosO
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cos0 sin0
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(1 — cos B)csch = sinb
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(1 — sin 2G)CSCG = c0s0c¢
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2 + 2 = 1
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sin0

(1 — cos 29)Sec6 = sinBte

cos sin 1
secB csc®

cos sinf 1
secB csc®

cos0 sinf 1
secB csc®




(1 — cos 26)csc(9 = sinB

Atsind secH + tan®
cos0
L2
(1 — sin 0)csc® = cosBcy
1 1
+ =1
sec 29 csc 29
L2
(1 — sin 0)secd = cosHO
Lose = ¢scO + cotB
sin0

(1 — cos 26)5666 = sin0Ot(

(1 — cos 2B)CSCG = sinB

Ltsin® secO + tan®
cos0
L2
(1 — sin B)cscB = cosOc
1 1
+ =1
sec 29 csc 29
L2
(1 — sin 0)secd = cosO
Lose = ¢scH + cotO
sin0

(1 — cos 26)5606 = sinOt

(1 — cos 26)csc(9 = sinB

dtsind secO + tan®
cos0
L2
(1 — sin B)cscO® = cosOc
1 1
+ =1
sec 29 csc 29
2
(1 — sin 0)secO® = cosB
Lose = ¢scO + cotb
sin®

(1 — cos ZG)SBCG = sin0Ot(




Level 4 Mixed ldentities 2
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2 1 1
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4
1—sin O 2
———=2—cos 9
cos 0
2 2 . 2
tan O + cos 6 + sin 0 = §
2
cos © .
—— =1 + sind
1—sin®

(sin® + cosB) 2 (sin® — cosB) 2

2 2
1—sin “8)(1+sin 0 2
( )(2 R
sin 0
—98 _ _ gec — tan®
sin0+1
cosBtan® __ tanb
sinB+cos® ~  1+tand
2 1 1
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4
1—sin 0 2
———=2—cos 9
cos 0
2 2 . 2
tan 0 + cos 0 + sin 0 = s
2
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Level 5 Create Your Own

Create three of your own
trigonometric identities. To solve it,
you must use at least two of the

following identities:

sinze + cosze =1

sin®
—— = tanb
cos0
csch = sin®
secH =
cos0
1
cotd —

Create three of your own
trigonometric identities. To solve it,
you must use at least two of the

following identities:

sinze + cosze =1

sin@
—— = tanB
cosB
1
csch = —
sin®
1
secB =
coso
1
cot® —

Create three of your own
trigonometric identities. To solve it,
you must use at least two of the

following identities:

sin26 + cosze =1

sin®
—— = tanb
cosO
1
csch = —
sin@
1
secO =
cosH
1
cotO —

Create three of your own
trigonometric identities. To solve it,
you must use at least two of the

following identities:

sinze + cosze =1

sin®
—— = tanb
050
csch = sin®
secO =
cosO
cotb =

tan®

Create three of your own
trigonometric identities. To solve it,
you must use at least two of the

following identities:

sinze + cosze =1

sin@
—— = tanb
cosf
1
csch = —
sin®
1
secO =
cos0
cotb = —

Create three of your own
trigonometric identities. To solve it,
you must use at least two of the

following identities:

sinze + 60529 =1

sin6
—— = tanB
0s60
cscO = —
sin®
secO =
coso
cotd = —




Level 1 Quotient & Reciprocal Identities Solutions

sin®@ = cosBtanO
RS = cose(%)

RS = sinb = LS

cos0
cotb = e
1
LS = tan®
1
LS = sin®
cos6
LS =1 x 222
cosO
in®
LS === =RS
cosB

tan® = sinBsecH
1

RS = sin6
coso

sin®

RS = cos0

RS = tanb = LS

cot®
cosO = o
1
__ tanb
RS =——
sin®
1 sin®
RS = tan® X 1
RS = X sin®

sin®

cos6
RS = 1 x 22 x sin®
sin®
RS = cos0

cotOsin® = cosO
LS = cotBsinb

1 .
LS = — sin0

1.
LS = —=—sinf

cos0

0 .
LS = 1 x ==5in0
sin®

LS = cosb = RS

__ _cot®
csch = gy
LS = cscO RS =22
cosH
cosf
_ 1 ___sin®
LS = sin® RS = cos0
__ cosB 1
RS = sin® X cosO
RS =——=1S
sin®
cscB = cotBsecH
LS = cscb RS = cotbsecH
LS = — RS =29 o 1
sin® sin® cos
RS =——=1S
sin®
__ tan®
sec® = sin®
LS = secO RS = ‘a8
sin®
sin®
_ 1 — _cosb
LS = cos0 RS = sind
__ _sin® 1
RS = coso X sin@
RS =——=1S
cosf

Level 2 Pythagorean ldentity

sin 29 + sin 29 + cos 29 + cos 26 =2
LS = sin 26 + sin 26 + cos 26 + cos 26

LS = sin 29+cos 26+sin 28+Cos 26
LS=1+4+1=2 =RS

sin® — sinfcos 0 = sin 0
LS = sin® — sinBcos 26
LS = sinB(1 — cos 26)

LS = sinB(sin 29)

— cos ‘8 = (sin® — 1)(sin® + 1)

LS =— cos '8 RS = (sin® — 1)(sinb + 1)

LS =— (1 — sin °8) RS = sin ‘0 + sin — sin® — 1
LS=—1+sin 8 RS=sin 08-1

LS =sin 8 —1=RS

(sin® + cosB) ?=1 + 2sinBcosd

LS = (sin® + cosB) ?
LS = (sin® + cosB)(sinB + cosB)




LS = sin 0 = RS

(1 = cosB)(1 + cosB) = sin ‘8
LS = (1 — cosB)(1 + cos6)

LS =1 + cos® — cosb — cos 26
LS =1 — cos 29

LS = sib ‘0 = RS

(1 = cos 26)(1 — cos 26) =

2sin ‘0 + cos 8 — 1

LS = (1 — cos 29)(1 — cos 29)

LS =1 — cos 26 — cos 26 + cos 49
LS =1 — 2cos '8 + cos ‘0

LS =1 - 21 - sin 26) + cos ‘@
LS=1-2+ 2sin ‘8 + cos '®

LS =— 1 + 2sin ’9 + cos ‘0

LS = 2sin ' + cos ' —1=RS

LS = sin 26 + sinBcosB + cosBsin® + cos
LS = sin 29 + 2sinBcosd + cos 29

LS = sin 26 + cos 29 + 2sinBcosH
LS =1 + 2sinBcosd = RS

(1 — sin 2e)cos ‘9 =

2cos °8 + sin 9 -1

LS = (1 — sin 26))005 ‘0

LS = cos 0 — sin “Ocos '8

LS = cos °8 — sin 2(9(1 — sin 26)

LS = cos 26 — sin 26 + sin 46

LS = cos ‘0 — (1 — cos 26) +sin ‘0
LS = cos 26—1+cos 29+sin ‘0
LS = 2cos ‘0 + sin '8 — 1 =RS

c0s® — cosBsin ‘0 = cos 8
LS = cosB — cosBsin 26

LS = cos® — cosB(1 — cos 29)
LS = cos® — cosO + cos 0
LS = cos 36 = RS

Level 3 Mixed Identities 1

cosO sin®
=4 2=

secH csch

cosH sin®
LS =——+——
cos6 sin®

0 . ind
LS = cosO x%+sm9 x%

LS = cos 29+sin 26
LS =1=RS

(1 = cos 2e)csce = sin®
LS = (1 — cos 2(9)csc6
LS = sin 9 x —

sin®

LS = sin® = RS

14+sinf
cos0

RS = secO + tanb
RS = 1 + sin®

= secO + tanb

cosO cosO
1+4sin0

RS =———=1LS
cosO

(1 — sin 2E))csce = cos0BcotB
LS = (1 — sin 2G)CSCG

1 1
2 2 1
sec 0 csc 0
1 1
LS = +
sec 0 csc 0
1 1
LS = —F—+—
cos 26 sin 29
cos 26 sin 26

LS=1XT+1XT

LS = cos 29 + sin 29

LS = sin 29+cos 29
LS =1=RS

(1 — sin 29)5ec9 = cos0
LS = (1 — sin Ze)sece
LS = cos 29 X —

cosO

LS = cosb = RS

1+cosH

, = ¢scO + cotb
sin®
LS = 1+Fose
sin®
1 cosO
LS = sin® + sin®

LS = c¢scO + cot® = RS




LS = cos 2Gcsce
LS = cos 29 X ,1
sin®
LS = cosBb X cosB % ;
sin®
LS = cos® x =%
sin®
LS = cosOcotb = RS

(1 — cos 2G)Sece sinBtan0
LS = (1 — cos 29)sec9
LS = sin’® x sec®

LS = sin® X sin® X

cos0
sinB

LS = sin® X ——
cos0

LS = sinBtan® = RS

Level 4 Mixed ldentities 2

(sin® + cosB) 24 (sin® — cosB) )
LS = (sin® + cos6) g (sin® — cosB) ?
LS = (sin® + cosB)(sin® + cosB) + (sin® — cosB)(sinb — ¢

LS = sin 29 + sinBcos® + cosOsin® + cos z + sin 26 — sinBcos® — cosO

.2 2 .2 2
LS =sin 6+ cos + sin 6+ cos 0
LS=1+1
LS =2 =RS
2 2
1—sin "8)(1+sin 0 2 .2
( )(2 L = csc ‘0 — sin ‘®
sin 0
2 2
_ (1=sin "0)(1+sin '0)
LS = —
sin "0
2 2 4
14sin "6—sin "B—sin 0
LS = —
sin '@
4
1-sin 0
LS = ——
sin "0
4
1 sin 0
LS = 2, 2
sin 0 sin 0
2 .2
LS =csc 6 —sin 6 =RS
cosO
ol = secO — tan®
cos0
Ls = sinf+1
_ cos6 (sinf—1)
LS = (sin6+1) (sin6—1)
0sin6—cosO
LS = cos
sin 29—5in6+sin9 -1
0sinf—cosO
LS = cos
sin %8 -1
c0s0sinf—cosd
LS = —
—(1-sin 0)
0sinf—cosO
LS = cos
—cos 29
c0s0sin® —cosO
LS = — + -
—cos 0 —cos 0
sin® 1
LS =— 22 4
cos® cosO

LS =— tanB + secO® = secd — tanb RS

tand
1+tan®

cosOtand
sin®+cos®

2 _ 1 1
cos 28 T 14sin® 1—sind
1 1
RS = 1+sin6 1—sinB
RS = 1 (1—sinB) 1 (1+sinB)
T (1+sin®) (1—sinB) (1—sinB) (1+sin8)
RS = 1—sin® 1+sin@
1—sin@+sinb—sin 0 1+sin@—sinb—sin 0
RS = 1—sin® 1+sin®
1—sin 26 1—sin 29
1—sinB+1+sinb
RS =————
1-sin 6
1+1 2
RS=———=—2_=1§
cos 0 cos 0
1-sin 0
— =2 —cos 0
cos 0
1-sin 0
LS = -
cos 0O
2 2
(1—sin "8)(1+sin "0)
LS .
cos 0
cos 29(1+sin 26)
LS = -
cos 0
.2
LS =1+ sin 0
2 2
LS=1+ (1 —cos 0)=2—cos 0=RS

2
sec ©

2 2 2
tan O + cos O + sin ©

LS = tan 26 + cos 26 + sin 26
LS = tan 29 + sin 29 + cos 29
L2
LS =2+ 1
cos 26
LS = sin 26 + cos 29
cos 28 cos 0
_ sin *0+cos 0
LS = e
cos ©
2
LS = = sec O =RS
cos ©




LS =

LS

LS

LS

LS

cosBtan®

sinB+cos6
1
cosOtand o0
sinB+cosO 1

cos®

1
cosOtan®xX——-
cos0

. 1
(sinB+cos6)X— -
tan®

sin® cos@

cos® cos®
tan® __ tan®

tan6+1 ~  1+tan®

RS

2

cos © .
T = 1 + sin6
2
cos 0
LS = 1—sin®
LS = cos 0 (14sim0)
~ (1-sind®) (1+sim8)
LS = cos 26(1+sim9)
1+sinB—sinB—sin 29
LS = cos “0+cos “0sim0
1—sin 29
2 2
cos © cos 0simB
LS = +
cos 29 cos 29
LS =1 4+ simbB = RS




