@ 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
(ﬁ\ Ll\/\h Sin Y& ?_\_,_
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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)
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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 )

2 1><..\)
secm (Komze T > — 5S¢

—

(\ + +on z)z

S > L‘fmx—‘)

(I + tow =)°

S35

sin®? @ cos? 0 =1
1+ tan? 0 = sec? 6

1+ cot? 6 = csc? 6

aq0332673 Azha.education d o X o



@ Ch.3 - Differentiation Rules

Example 5

()
g

Find the limit lim
x—0

Solution

(im > - Sm ( \;_‘3

"o
L < S - <)
—_— l -
— < > Sin —L < =
WM — = i 3¢ =—o
S \ N \
>~ \\vvxox S\ ‘;‘ —o Laj S‘\‘M\W\C\I\ “c\v\QbFQW\
="

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

3’ = 2S¢ a2+ (SC = Cot <

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

9 () = ¢ seck ant + sec? £

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

I

j —;cv\ (—S"mb\+<) + e\“ (cos W +<cun)

X

(d)y=

2—tanx

o2 @-tan=) | - > (= sed)

(z-ton 131

Z-tomm + =set

(Z - Kon =)*
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O

(e) y =sinfOcos0

Ch.3 - Differentiation Rules

I . .
D= SO - Sn2D o+ S cCcoS O

p—

— SAFB 4 s

(f)y — Cos Xx

1-sinx

5'= U/SW\%)"‘S'W\ x — cosx (—cos>)

(\\-—-$}f\ ;‘~)TZ

. . 2
_ — DN+ SN = <SS e

(\-— S}ﬁ\'ﬁ-)-z

— S g

i =
(=3n=) | = S'\nx

(8) f() = —nt

1+tant

f'(,n _ s tomt) cost — Sint (520
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Section 3.3 — Derivatives of Trigonometric Functions

- Prove that
—(cscx) = —cscxcotx
dx( )
|
f‘_ LC$C7‘> = i ( ‘ )
P A % S 2

\

(inn)

S &

\|

SN2 Sinx

- Cos X

I

Sn = <\n 3t
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@ Ch.3 - Differentiation Rules

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

, x ' x
\ﬁzz'-—$\r\x X~ eSS 2

! \
W\'=*3'(_°\=€'%*/Z}W
8——\j\_—_W\Lx—l\\)

3__

\ — \(;(_—’0)

j——\:z. -:B;:)>>&--\-\

-1f H(8) = 0 sin 0, find H'(8) and H''(0).

He)= 8. ¢c:56 1 \.sine

fg'y wctg = —/\

~

\ N\
H'B) = 8 —5hé +1-sd 4 cosp

— — RDSInD 2<Os
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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?

{
{(x): | &+~ 2 <25 >¢

= T- TN 2™
2 3
= qv\d\drow\% T

AN = TU+T\ - 6Tt =) C‘MJTCW\JV W

/I’L\Qf‘({:nqu P = ?T:ES A+ 2 kT

ov »x = Tt | 2 kT , k& =
4
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O,

- Find the limit

sinx

(a) lim -
x—0 sInmTx

Ch.3 - Differentiation Rules

— \\w S \\ v T Vi =<
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Section 3.3 — Derivatives of Trigonometric Functions

(d) lim 1-tanx

x—1/4 Sinx—cos x

— (lV“\
x>

sin(x—1)
x2+x-2

@ty

= \\\W\

1= |

\

IV

> |

|I

S'n 2
V= e U CosSox
o S — $.W\X

(s'\v\x —<CoS @) CoS ™

<>S x \I{Z
S'in Q);—\\

(s +2)(e—\)

N
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@ Ch.3 - Differentiation Rules

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

-j— (31\'\ x) = <&5 2
>

rA
_f},; Ls‘\v\x> — ——$~\v\>¢_
dx

Y .

2t

\ . ;

= (SIV\ 7.) = Sliwn >
An ¥

n
/H\Q.\fe_foro. _0‘__ (S.(v\ x.\ = $~‘V\ >
P
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