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The derivative D12-S02(a)

Given fpxq, then the derivative of f is another function f 1pxq, defined as,

d

dx
fpxq “

df

dx
“ f 1pxq “ lim

hÑ0

fpx ` hq ´ fpxq

h
“ lim

zÑx

fpzq ´ fpxq

z ´ x
.

We’ve used the definition to derive the following rules:
– Linearity: pc1fpxq ` c2gpxqq

1
“ c1f

1pxq ` c2g
1pxq

– Power Rule: d
dxx

n “ nxn´1 for any integer n. ( d
dxx

0 “ 0)

– Product rule: pfpxqgpxqq
1

“ f 1pxqgpxq ` fpxqg1pxq

– Quotient rule:
´

fpxq

gpxq

¯1

“
f 1

pxqgpxq´fpxqg1
pxq

g2pxq

We’ll now use these rules to compute derivatives of trigonometric functions.
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Sine and cosine D12-S03(a)

Theorem
The derivative of the sine and cosine functions are as follows:

d

dx
sinx “ cosx,

d

dx
cosx “ ´ sinx.

(We showed the derivative of sinx previously. The cosx derivative computation is similar.)

Example
Compute the equation of the tangent line to the graph of y “ sinx at the point x “ π

4 .

(Ans: y “
?
2
2 x `

p4´πq
?
2

8 .)
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Sine and cosine D12-S03(b)

Theorem
The derivative of the sine and cosine functions are as follows:

d

dx
sinx “ cosx,

d

dx
cosx “ ´ sinx.

(We showed the derivative of sinx previously. The cosx derivative computation is similar.)

Example
Compute the equation of the tangent line to the graph of y “ sinx at the point x “ π

4 .

(Ans: y “
?
2
2 x `

p4´πq
?
2

8 .)
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Examples D12-S04(a)

Example
Compute d

dx

`

x2 sinx
˘

(Ans: 2x sinx ` x2 cosx)
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Examples D12-S04(b)

Example
Compute all points x where the tangent line to y “ cos2 x is horizontal.
(Ans: x “ 0,˘π

2 ,˘π,˘ 3π
2 , . . .)
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Examples D12-S04(c)

Example
Compute d

dx tanx.
(Ans: sec2 x.)
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Co/secant and Co/tangent D12-S05(a)

The procedure from the previous example can be used to compute derivatives for other
trigonometric functions we’ve encountered:

Theorem

d

dx
tanx “ sec2 x,

d

dx
cotx “ ´ csc2 x

d

dx
secx “ secx tanx,

d

dx
cscx “ ´ cscx cotx
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