DERIVATIVES OF
TRIG FUNCTIONS

s2.2and 2.3




a ... sin(x + h) — sinx
— (sinx) — lim ( )
h—-0 h

Use trig identity: sin(x + h) = sinx cos h + cosx sin h

, . sinxcosh + cosxsinh —sinx
— (sinx) = lim
dx h—0 h

Rearrange 2"4 and 3" terms

I sinx cosh — sinx + cosx sinh
= lim

h—0 h
Factor out sin x
sinx (cosh — 1) + cosx sinh

= h
Split up terms
~ sinx(cosh—1) cosxsinh
= lim +
h—-0 h h
Spit up factors
o cosh—1 sin h
= limsin x -——— 4+ cos x:
h—-0 h h

Evaluate known limits

= limsinx -0+cosx-1=-cosx
h—-0

d
‘ — (sinx) = cosx ‘
dx

d .
‘ You prove — (cosx) = —sinx




d _d (sin x)
dx (fanx) =7 \cosx o (tanx) = sec® x
Use quotient rule
d 2
‘ Prove = (cotx) = —csc“ x
__cosx-cosx —sinx - (—sinx)
- cos? x d 1/ 1
: : dx (secx) = dx (cos x>
Simplify
cos? x + sin? x i(cscx) _a(t
— dx dx \ sin x
cos? x
. "
Trig identity! 1 Use quotient rule to prove
— d
"~ cos? x o (secx) = secx tanx

d

— e a(csc X) = —cscxcotx




Examples

1. y=x%sinx




