Section 3.5 Derivatives of Trigonometric Functions

The derivative of the sine function is the cosine function:

d (sinx) = cosx
dx '

The derivative of the cosine function is the negative of the sine function:

4 (cosx) = —sinx
dx

Example 1: Using the rules above, find % (tanx).

Example 2: Using the rules above, find % (cotx).

The derivatives of the other trigonometric functions:

d w2 d 2

I (tanx) = sec”x o (cotx) csc” x
i(secx) = secxtanx i(cscx) = —cscxcotx
dx dx

Example 3: Find the fourth derivative of y = sin x.



Example 4: Find f'(x) when f(x) = 3 cosx — 4secx.

Example 5: Find f'(x) when f(x) = x? secx.

Example 6: Find f'(x) when f(x) = sin® x + cos? x.

Example 7: Find f’'(x) when f(x) = Vx secx + 3.
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Example 8: Find f'(x) when f(x) = x? cotx — =

4 1
+ .
cosx tanx

Example 9: Find f'(x) when f(x) =

Example 10: Find f'(x) when f(x) = (secx + tan x)(sec x — tan x).



Example 11: Find the x-values in 0 < x < 2w where the tangent line is horizontal to the curve
f(x) = x +sinx.

Example 12: Find the x-values in 0 < x < 2w where the tangent line is horizontal to the curve
f(x) = x —cotx.

Example 13: Find the x-values in 0 < x < 2w where the tangent line is horizontal to the curve
f(x) =x + 2cosx.

Example 14: Find the equation of the tangent line to the curve f(x) = sinx atx = 3;”

Example 15: Find the equation of the tangent line to the curve f(x) = secx at x = %.



Section 3.5 Derivatives of Trigonometric Functions

The derivative of the sine function is the cosine function:

g—(sinx) = COSX
dx '

The derivative of the cosine function is the negative of the sine function:

d L
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Example 2: Using the rules above, find — (cot x).

Y= Cotx = G
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I = sinX ("‘Smxl--cos’\ (Cﬁ‘sx5 (sms:);fi(as ) 501 X

3 B (Sm)ﬂ = —cse”X

The derivatives of the other trigonometric functions:

d = a2 d 2

o (tanx) = sec*x o (cotx) = —cscx

¥4 (secx) = secxtanx B (escx) = —cscx cotx
dx dx

Example 3: Find the fourth derivative of y = sin x.
7 "= Cos x
W - —sin 3%
g‘" = =S X
/

(4) = =(-simx}=3inx



Example 4: Find f'(x) when f(x) = 3 cosx — 4 sec x.
£ix) =-3sinx -4eecxlank

Example 5: Find f'(x) when f(x) = x? secx. 'Ptq;(ucf rul€
s
+ '(x\ = X «seexlanr +(secx)( zx\
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Example 6: Find f'(x) when f(x) = sin® x 4+ cos®x. = |

f'exa=o
Produet
Example 7: Find f'(x) when f(x) = vx secx + 3. .

Fx) = Tx seextanx + secx ()'zx')’~’-> +0
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Example 8: Find f'(x) when f(x) = x2 cotx — = )( ot X X
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£ = x (—csczx> * tet x (2x) 12X

Example 9: Find f'(x) when f(x) = CENTI - L'Lscc X +t (',Of’x

cosx tanx’

-?‘(x) = YseexTanx - LSQl)Q
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Example 10: Find f'(x) when f(x) = (secx + tanx)(secx —tanx). = S&C X "’Tdh X=1

£(x)= 1
£ty =0
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Example 11: Find the x-values in 0 < x < 27 where the tangent line is horizontal to the curve
f(x) = x + sinx.

£'(x) = | tCasx=0
(osx = 4 [
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Example 12: Find the x-values in 0 < x < 2 where the tangent line is horizontal to the curve
f(x) = x — cotx.

%
el = | O x =0
esctx=-l
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Example 13: Find the x-values in 0 < x < 27 where the tangent line is honzontal to the curve
f(x) = x + 2cos x. :
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Example 14: Find the equation of the tangent line to the curve f(x) = sinx atx = EZZI—
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Example 15: Find the equation of the tangent line to the curve f(x) = secx atx=£
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