1. Definitions of derived trigonometric functions:

cos @ 1

1
ecld= ; cscl=

sin @
tan @ = ; cot@d = ;S
tan @ cos @

coséd sin @ sin @

2. Even/odd properties of trigonometric functions:
cos(—6)=cos(0); sin(—0) =—sin(0) ;
cot(-8)=—cot(8); sec(—6)=sec(8);

3. Identities obtained from sin?0 + cos’0 = 1:

tan’ @+1=sec’ @ cot’@+1=csc’ @

4. Sums or differences of angles:

cos(a+ ) =cosacos fFsinasin S

sin(at ) =sinacos B+sin Bcosa

an (@t B) = tan o + tan cot (@t f) = cotaxcot fF1
IFtanatan S cot fxcota

sec(at B)= secasec 3 csc(a+ f)= cscacscff
lFtanrtan S cot fEcota

5. Double angle formulas:

cos(26) =cos’ @—sin’ @ =2cos’ §—1=1-2sin’ 6

sin(26) = 2sin@cos 6
2 —_—
tan(29)52ta—nf cot(2t9)ELH1
I-tan” 0 2cot @
2 2
sec(ZG)Eﬂ csc(26) = cse’ 6
l-tan” & 2cot 8

6. Sum-to-product/difference-to-product formulas:
cosa+cos 8= 2c0s[%(0{+/3)}cos B(O{—/J’)]

a)]sin[1(f+a)]

sinatsin 8 = ZSiHB(ai ﬁ)]cos[%(ai ﬁ):|

tan * tan f = tan (= ) (1F tan @ tan 3)

cosa—cos ff= ZSinB([,’_

7. Product-to-sum formulas:

cosacosﬂ=%[cos(0{—ﬁ)+cos((l+ﬁ)]

ESSENTIAL TRIGONOMETRIC IDENTITIES FOR PHYSICS & CALCULUS

For each real x, 6, a, and f that are elements of the domain of the specified functions, the following identities hold:

8. Complementary angle and 90° rotation formulas:

cos(£-0)=siné cos(0+Z)=Fsing
sin(£-6)=cosé sin(6+Z) =+cos8
tan(Z—-6)=coté tan(6+Z)=—cotd
cot(£-6)=tan6 cot(f+Z)=—tan6
sec(£-6)=csch sec(@+Z)=Fcsch
csc(£-6)=secd csc(@+2)=+secd

9. Supplementary angle and 180° rotation formulas:

cos(6+7x)=-cos8

cos(7—6)=—cosé

sin(7—6)=sin6 sin(@+7)=-sinf
tan(7—6)=—tan @ tan (6t 7)=tan@
cot(7—6)=—cotd cot(6£7x)=cotd
sec(7—6)=—secl sec(0+7)=—sech
csc(r—6)=csch csc(@£x)=—cscd

10. Squares of trigonometric functions:

c05205§+%c0s2¢9 SinzeE%—%COSZQ
1—cos?2 1 2

tan® @ = M cot’@ = +c0s26
1+ cos28 1—cos28

2 2

sec’f=—— csctf=——

1+cos28 1—cos28
11. Half angle formulas:
cos—=*,/4(1+cosb) sm%si 1(1-cos8)

2
ng= sin 8 =1—cost9=Jr 1—cos@
2 l+cos@® sin®  Vl+cos@

12. Compositions of trigonometric and inverse
trigonometric functions (for =1 <x <1 and 0 <8 < 7/2):

1
PR 1— 2 t -1 =
cos(sin”' x) =1-x cos(tan ™' x) N
cos™' (sin @) E%—H sin(cos™ x) =+/1-x’

. il L
sinarcos 8= 2[sm(or+/3)+sm(0t /)’)] sin(tan’] x)s x : sin’l(cose)sg—e
sinsin 8 =4[ cos (a— ) —cos (a+ f3) | 1+

2
tan(cos™ x) = I=x tan (sin ™ x) = al
X 1-x°
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