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The Sine Function

m We recall that the derivative f'(x) of a

function f{x) gives the slope of the tangent.
m On the next slide we graph f(x) = sin x
together with f'(x) , as determined by the
slope of the tangent to the sine curve.
= Note that x is measured in radians.
m The derivative graph resembles the graph
of the cosine!
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Let's check this using the definition of a derivative...

flx + h) — f(x) _sin(x + h) — sinx
= lim

, )
X) = lim
f( ) h—0 h h—0 h
. sinx cosh + cosxsinh — sin x
= |lim
h—0 h
, sinx cos h — sin x cos x sin h
= lim -+
h—0 h h
) sinx cosh — sin x COS x sin &
= lim +
h—0 h h
_ _ cosh — 1 sin A
=]lim|sinx|{——| +cosx
h—0 h h
L . cosh—1 ) . sinh
= lim sin x * lm ———— + lim cos x * lim
h—0 h—0 h h—0 h—0 h

m QOur calculations have brought us to four
limits, two of which are easy:

= Since x is constant whileh — 0,

limsinx =sinx and limcosx = cosx S(X) = SWNX

k=0 R0

® With some work we can also show that ( )
X)= Co5X

lim sink _ 1 and lim cosh-1_

=0 1 h—0

0

s Thus our guess is confirmed:

. L . cosh —1 . . sinh
f'(x) = lim sin x « lim ———— + lim cos x * lim
: h—0 =0 h h—=0 h—0 |

= (sinx) -0 + (cosx)* 1 =cosx
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Given that "u" represents some differentiable function...

Jd . Jd .
—(smu )= cosue du —({cscu)=—cscucotuedu
di di

d. Jd.
—(cosu)=—smuedu —(secu)=secutanu e du
dt dut

P FI

—(tanwu ) =sec’ uedu —(cotu )= —csc® uedu

dt dut

Ex. S (X) = Jmn (58} w=5x"
\ 3 5 u- loX
§ Q= x (‘5x)o\0x

J l(vb - \Oxsec .(61&
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Let's Practice...

Differentiate th§ :ollowing: g . \{\*\Zb

y =sin3x \3‘*” S y=sin(x+2) o A yzg\i;l(k)ﬁd)
ﬁ|: oS (gg.s j': Cos (MD\-\ j|: CoS (Kx+8}v\<

t\)\: cos (OX) jli cos (+3) j‘: \4\<o$(|§x+3>
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Ex #2. \
Differentiate: 3 ' Cfﬁ\
3 (s19%) " 3;\'6\“ ; \
“¢ 0 = n =\ - °
IR AT e e
)y—sm(x) b) y =sin’ x c)y =sin’ (x —1)

3 (G (78) RSN ﬁ ?)(5"‘0 (cesx)- | ‘j,?)LSMG& )](cs(x Do

2 °C X = Bem X (oS X
\3 " QS( > ) 3: stm(x-‘)CoS(Xj
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Ex #3.

Differentiate:  p yucl R\
»—6%osd S1900 + S6)g)

J'= aX CesX Ka(’s(nx . |\)

5
\j: AXOSK - X SINX

Y= x(acosx EVAR.
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Homework

Do Questions 1 and 3 from Exercise 7.2 Page 313

Worksheet on derivatives of trigonometric functions
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Negative Angles
' sin @ =}L 003(9)= ;l
3
Dy J sin(-)=—2 cos(—9)=i
) R P 7
a2 | sin (—0)==sin 8 [|cos(—6)=cos@

Execcvse 1.9
OZ Y= ces (-4x)
j: ~sil 0w
3‘ = - S\.h@\’b 4
\‘)‘: Ysin (CUR)
j' = ~Yeom (4x)

w=-Yx |
du= -

3: es (‘ 4 ’b
3: cas("b(\

W= L\X
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Calculus 120


Derivatives
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1. Find %{ in each case.

2tanx — tan2x
3 sec 5x tan® 5x
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a. y = cot2x + csc2x 2x cotx
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The following questions are for educational (or entertainment) purposes.  


Use these questions as you feel necessary.
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