. : . . Now consider the unit circle VA .
Calculus with trigonometric functions definitions of sine and cosine /(cos 8, sin 8)
Consider the right angled triangle ODB, the sector OAB and the X =cos®
isosceles triangle OAB. (i.e. OA = OB =r). Areas are: y=sind 2
U
D
A Agps = LT tan @ Hence: X+ &X = C0S(6+ 56)
r o ., y+0y =sin(@+60) x
Pore =55 71T
360°
AAOAB=%rXrSin0 . . ..
0 0 Expanding the latter using addition
r 5 formula for sine and cosine we find:
If we use radians for our angular measure (z radians = 180°) Sx =cos(0 + 56) — x y+3Yy =sin(@ + 50)
the areas become: . . . . .
Aps = Lr?tand OX =C€0S6cos o0 —sindsin 56 —cos & Jdy =sin@cos ol +cosdsin 66 —sin @
o 12 ) OX _ €0s#cos ol —sin @sin 66 —cos & Jy _ sinfcos sl +cosdsin 66 —sin &
Aosg =510 50 560 56 o0
Aons =3r%sing
The gradient of sine and cosine functions are defined as:
Now from the diagram:
Aoos > Pors > Avons ddesm 6= lim (?;J Now we can make use of the results
50—0 . .
ir’tand>1ir’0>1ir’sing 4 sy lim (sin 50) = 56
@COSH = (!,!To(&gj lim (coss6) =1
. tan@ >0 >sind
_ isin&— lim sin@x1+66cosd—sin g
As 6 becomes small, the diagram justifies the result: Hence: do 5050 o0
. . . d .
Iglgg(tan 0) !glgg(sm 0)=06 15N = cos

where ¢ is in radians d . (cos@x1—56sin O —cosO

—c0sd = lim

de 500 o0

icose =-sing

do
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We can use identities plus the quotient rule to compute derivatives (and hence integrals) of the other trigonometric functions.

tanH:M icosH:—sinH

cosé dé

cos0-% sing—sing-L coso —Idcosezjsinede _ _ - .

~ tan@ = 0 dg Using a simple substitution and the chain rule
dé cos® we can derive the following more general results:
d tan6’_cos¢9cos9—sin6(—sim9) ISin9d9=—C056’+C
dé cos® @ isin(a1¢9):acos(a6?)
A jang - oS 0 +sin®0 A ino = coso "
do cos’ @ qp MU =cos icos(a9)=—asin(a¢9)

de

_[d sin9=jcos49d0

d _ nceg?
9 tano—sec?o Eta1n(au9)_asec (ad)

de
_[cos&d6?=sin6?+c
sin(x) vs cos(x) vs tan(x) ISin(ae)de =—1cos(ad)+c
2 — — . : :
[ 2258) d%tan@:secze Icos(ae)d9:§3|n(a¢9)+c
tan(x) Itan (ag)d@ =1sec?(ad)+c

Id tané':J‘sec2 6do

_[secz 6do =tanf+c

0 /radians
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