ESSENTIAL TRIGONOMETRIC IDENTITIES FOR PHYSICS & CALCULUS

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

1. Definitions of derived trigonometric functions: 8. Complementary angle and 90° rotation formulas:
tang= SN0 . HEC?SZE 19; __1. _ -19 cos(£—0)=sing cos(0+%)=Fsing

sing - tan SN sin(£—6)=cos@ sin(0+%)=+cos6

2. Even/odd properties of trigonometric functions: tan(£—6)=cotd tan(0+%)=—cotd
cos(-0)=cos(0);  sin(-0)=-sin(d); tan(-0)=-tan(9)  cot(s-0)=tano cot(9+%)=—tan@
cot(—f)=—cot(0); sec(-0)=sec(0); csc(-0)=—csc(0)|  sec(2-0)=csco sec(0+%)=Fcsco

N _ L, ) csc(£—0)=secod csc(0+%)=+secod

3. Identities obtained from sin“d + cos“6 = 1.
tan” 0 +1=sec’ & cot® 0+1=csc’ & 9. Supplementary angle and 180° rotation formulas:

4. Sums or differences of angles: cos(z ~0)=~cosd cos(9+7)=~cosg
cos(a+ ) =cosacos BFsinasin B sin(z—0) =sino sin(@+7)=-sing
sin(a+ ) =sinacos B +sin fcosa tan(z—¢)=—tano tan(0+7)=tano

+ - cot(z—@0)=-cotd cot(@+rx)=cotd
tan(aiﬂ)s tina_tanﬂ Cot(aiﬁ)s cotacot fF1 ( ) ( )
1¥tanatan cot fEcota sec(z—6)=—secd sec(@+r)=—secod
SeC(aiﬂ)Ew Csc(aiﬁ)zw csc(z—6) =csco csc(@+ ) =—cscd
l¥tanatan g cot ftcota
10. Squares of trigonometric functions:
5. Double angle formulas: ]
cos’ @ =1+1cos26 sin?@=1-1cos20

cos(26) = cos® @—sin® @ = 2cos” 0—1=1-2sin’ &

1-cos26 1+cos260
' = 2sj tan="—""" cot?g=—""
sin(20) = 2sinfcos & 1+ 00320 1—c0s20
2 —
tan(z@)Eanf COt(z@)ELHl SeCZQEL CSCZQE#
1-tan” 0 2cotd 1+c0s20 1-cos 26
sec’ 6 csc? 6
sec(20) = T—an’d csc(20) = > cotd 11. Half angle formulas:
0 .0
—=+1 —=+./1(1-
6. Sum-to-product/difference-to-product formulas: cos 2 N2 (1+COS 0) sin 2 N2 (1 cos 0)
cosa+cos f=2cos[ (a+ ) |cos[ 1 (a—B)] @l o _Sin0__1-coso _, !1—00549
2 1+coséd sing 1+cos@

cosa—cos f=2sin[ 1(B-a)]sin[1(B+a)]

sina £sin £ = 2sin [%(a J_r/;)] cos [%(a;L/;)] 12. Compositions of trigonometric and inverse
trigonometric functions (for —1 <x<1and 0<0<x/2):

cos(sin™* x) = J1-x2 cos(tan’l x) =

tana +tan S =tan(a+ B)(1Ftanatan B)

1
f 2
7. Product-to-sum formulas: Lx
cosarcos 3 =4[ cos(a— B)+cos(a+ ) ] sin(cos™ x) = v1-x* sin(tan x) = Jf_z
+X
sinacos B =1[sin(a+ B)+sin(a-p)] T
o tan (cos ™ x) = ~— X tan(sin~ x) = X
sinasin g =4[ cos(a—B)—cos(a+p)]| X 2
cos *(sin 9)5%—0 sin‘l(cose)zg—e

VC DEPARTMENT OF MATHEMATICS REVISED SUMMER 2013



