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rReSu H‘Mg identiten :

Cos (-O)= cos® ]
Sn(-0O) ="8in0

Co(BY+ Rin%® = 4.

O
Leefo\l dantities: —

Cos (or® = Coslex) Cos(®) ~ Sinlet)sin(p)
St (e BY = Bin(eedeos (p) + 8(R) Cos(ec)

The derivative of sine

sin(x + h) — sin(x)

— sinx = lim

x h—0
— lim sin(z) cos(h) + cos(z)sin(h) — sin(z)
h—0 h
— lim sin(z)(cos(h) — 1) 4+ cos(x) sin(h)
h—0 h
= sin(x) }llli% cos(f;) ! + cos(x) }llli% sm}ih)

Recall: cos(0) =1 and sin(0) =0
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The derivative of sine

d i — lim sin(x + h) — sin(x)
X h—0
_ lim sin(x) cos(h) + cos(x) sin(h) — sin(x)
RS0 h
. sin(z)(cos(h) — 1) 4 cos(x) sin(h)
= lim
h—0 h
= sin(z) lim cos(h) = 1 + cos(x) lim sin(h)

h—0 h h—0 h
= sin(x) * 0 4 cos(x) * 1

= | cos(x)

The derivative of cosine

4 o~ lim cos(x + h) — cos(x)

X h—0 h
— lim cos(zx) cos(h) — sin(x)sin(h) — cos(x)
 hs0 h
. cos(z)(cos(h) — 1) — sin(x)sin(h)
= lim
h—0 h
B . cos(h)—1 , . sin(h)
= cos(x) }lll_r%T — sin(z) %gr(l) 7

= cos(x) x0 — sin(z) * 1

= | —sin(x)




Does it make sense?

y = sin(z) :

y = cos(x) : - /\ |

\4

y = —sin(z) :

Examples

Calculate...

1. % sin(2zx) = | 2 x cos(2x)

2. 4 cos(3x + /x)
= L cos(3x +2'/2) =| (3 + %x’%)( — sin(3z + 21/2))

3. % sin(x) cos(x) = sin(z)(—sin(x)) + cos(z) cos(x)

= |cos?(x) — sin?(x)

Notice: sin(z) cos(z) = % sin(2x), and cos?(z) — sin?(z) = cos(2z).

Does your answer still make sense from this perspective?
4. 4L sin(cos(z? + 2)) = cos(cos(z? +2)) x L (cos(.l;; +2))
= cos(cos(x? + 2)) * (—sin(z? 4 2)) * . (z° +2)
X

= | cos(cos(z? + 2)) * (—sin(x? + 2)) * (22)




On your own, fill in the rest of the trig functions:
d
1. - tan(x)
d
2. 4 cot(x)

3. % sec(x)

4. 4 cse(x)



Derivative so far

Definition: f'(2) lim fz+ h}i — f(2)

Combining functions:

d d
Lewf@=cef@) - (f@)+ () = (@) +4(2)
d / / d Y wd'
o (f(@)xg(2)) = f2)g (@) +g(x) f () ——(flg(x)) = f(g(z))*g (2)
Basic functions:
flx) | z* | Sin(x) | cos(z) |e”
f'(x) | az® ' | cos(x) | —sin(z) | e”
Other functions:
f(z) | tan(ac) | cot( ) | sec(z) | csc(x) | a”
f(x) | sec®(x) | —esc®(x) | sec(x) tan(z) | —csc(x) cot(x) | In(a)a®
Example
Compute the derivatives of
(1) e 1722 +v/@ _ 17245 (17* 2x + 2\f)

(2) tan (e”x +x/5>
i SGCQ <€17x2+ﬁ) ) (817372+\/5 * (17 * 20 + z\f))
(3) esc() * [3“'” + tan® (617w2+\/5)}4

(2) tan (e”w%ﬁﬁ)

d
dx

|chain: 1 (g) .g/|

{@/ \@\ 2
tan(z (1) 61195 +vz

|chain: f'(g) g
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(3) ese(z) * [3”” + tan® (el7x2+\/5>]4

BOZCN 4
csc(x) [3“" + tan3 (617I2+\/5>:|

a
dx

|Chain: (9) g

7

3" tan® (617m2+\/5)

a
dx

tan3 (617132-0-\/5)

d_
dx

chain: f'(g)-¢’

33'3/@/ . <617m2+\/5>

a
dx

|chain: f'(9)-d

tan(x Nratey
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