@ Ch.3 - Differentiation Rules

Section 3.3 - Derivatives of Trigonometric Functions

- Derivative of Sine and Cosine

d .

—sinx = cosx
dx

d .
—cosx = —sinx
dx

Example 1

Differentiate
(a)y = x?sinx (b) f(8) =

sinf
1+cos6

Solution
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Section 3.3 — Derivatives of Trigonometric Functions @

- Special limits of trigonometric functions

. sinx ] X
lim = lim — =1
x-0 X x—0SIn x
- cosf—1
lim =0
6-0 0

Example 2

Find the limit

(a) lim sin 7x (b) lim cosf—-1

x—0 4x 6—0 sin@

Solution
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@ Ch.3 - Differentiation Rules

Example 3
Prove, using the definition of derivatives, that if f(x) = cos x, then f'(x) = —sinx.
Solution
' : f = +\) — £ (>
_IL (w ) = l‘M
l\—oa L\
_ i EsCmrW) - s =
l>o 2N
— l{M COS)" CPS\A —s.lhl 5—’V‘\L\ ’CDSZ
h=o N
— \\W\ 6b$z6¢.>$\ﬁ__%57~ - $\V\>&SH\L
h- o I ~
h-o

S35
sin(x + y) = sin(x) cos(y) * cos(x) sin(y)

cos(x £ y) = cos(x) cos(y) ¥ sin(x) sin(y)

aa033673 Azha.education d' o X o



Section 3.3 — Derivatives of Trigonometric Functions @

- Derivatives of Trigonometric Functions

—(sinx) = cosx —(cscx) = —cscx cotx
dx dx

—(cosx) = —sinx —(secx) = secxtanx
dx dx

— (tanx) = sec?®x —(cotx) = —csc? x
dx( ) dx( )

Example 4

Differentiate f(x) = sl

1+tanx’

Solution

{' (g Cmtanx) secm tonm — secx Geda)
ot =

QB )
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(I + tow =)°

S35

sin®? @ cos? 0 =1
1+ tan? 0 = sec? 6

1+ cot? 6 = csc? 6
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@ Ch.3 - Differentiation Rules

Example 5

()
g

Find the limit lim
x—0

Solution

(im > - Sm ( \;_‘3
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Example 6

Find the 27th derivative of cos x.

Solution
-F — = $~| 2¢ (V\)
- i "H\.a-r‘i'(v"i 7[ = (5 >
l[\“; _ (s e for n s a ww\H";{’l( "\CLP
1T , (24)
1[ = Sin>x f = Cos 2
)[(‘-l) -/(L5> — —Sin >
= COS > exd) (23)
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Section 3.3 — Derivatives of Trigonometric Functions @

Problems
- Differentiate

(a)y = 2secx —cscx

(b) g(t) = 4sect + tant

(c) y = e*(cosu + cu)

(d)y=

2—tanx
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@ Ch.3 - Differentiation Rules

(e) y =sinfOcos0

cos x

(f) Y= 1-sinx
sint

(g) f(t) " 1+tant
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Section 3.3 — Derivatives of Trigonometric Functions

- Prove that

dx

(cscx) = —cscxcotx
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@ Ch.3 - Differentiation Rules

- Find an equation of the tangent line to the curve y = e* cosx at (0.1).

-1f H(8) = 0 sin 0, find H'(8) and H''(0).
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Section 3.3 — Derivatives of Trigonometric Functions

- For what values of x does the graph of f(x) = x + 2 sin x have a horizontal
tangent?
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@ Ch.3 - Differentiation Rules

- Find the limit

sinx

(a) lim -
x—0 sInmTx

tan 6t

(b) lim

t—0 sin 2t

sin 3x

(c) Ecl_{% 5x3—4x
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Section 3.3 — Derivatives of Trigonometric Functions @

(d) lim 1-tanx

x—1/4 Sinx—cos x

. sin(x—1
(e) llm¥
x—>1 x“+x-2
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@ Ch.3 - Differentiation Rules

. ..o dY o
- Find the derivative 5% (sinx)
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