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To be handed in today
Differentiate the following (do not simplify)

9+16x"
| 4x°(3x" +8x - 2)

_ q . lex
- i[qxs (sx'+%x-3ﬂ\

J(x) =




The Sine Function

= 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 fix) = 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...

. . fx+h) — f(x) ~ sin(x + h) — sinx
f'(x) = lim = lim
h—0 h fi—=0 h

sinxcosh +cosxsinh — sin x

= |im

h—0 h

) sinx cosh — sinx cosx sin h
= lim +

[ h h

_ sinx cos h — sin x cos x sin h
= lim —

h—0 h h

_ _ cosh — 1 sin h
=lim|sinx|— ] +cosx

h—0 h h

) ) ocosh — | ) _osinh
= limsin x * lim —— + lim cos x * lim

=0 h—0 h h—0 h—=0 fi

= Qur calculations have brought us to four
limits, two of which are easy:

Since x is constant while i — 0,

limsinx =sinx and limcosx =cosx

H—=l) k=0

m With some work we can also show that

5i;1h 1 and lim cosh-1 )
1 A=l

0

m Thus our guess is confirmed:

y . . cosh =1 _ . sinh
f(x) = lim sinx * lim —I + lim cos x * lim —"_
== h ==} f ) =) I =} '

= (sinx)*0 + (cosx)* | =cosx



Rules to differentiate
trigonometric functions:

Given that "u" represents some differentiable function...

d .. d
—(smu)=cosuedu —(cscu)=—cscucotuedu
d dit

d . d
—(cosu)=—smuedu —(sec)=secutani e du
du dui

d - d .
—(tanu ) =sec’ wedu —(cotu)=—csc’ nedu

di d



Let's Practice...

Differentiate the following:

y =sin3x y =sin(x +2) y =sin(kx + d)



Ex #2.

Differentiate:

a) y =sin(x") b) y =sin’ x c)y =sin’(x’ —1)



Ex #3.

Differentiate:

y=x"COSX



Homework

Worksheet on derivatives of trigonometric functions
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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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" tan mx
g y= VaseeVx
i. y=tan(xy)
k. y = tan(sinx)

3sec (2 + 1)
Vx? + sec’x

tan (x*) — tan’x
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=x’tan(—
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j. xtany = ytanx
I. y = sin(tanx)













[image: image2.jpg]2. Find ?L—: in cach case.

a. y = cot2x + csc2x 2x cotx
¢ y=(x+ cscx)? = V@? + cscix
e. y=3cotVar+ 1 f. y=

cot? 2x cse 2x

1
g y=Vxese (7;)
i cot(x +y) =2y Jo cotxy’) —4y +3=0
tanx — 1

1L
tanx + |

= (cotx + sinx)*







The following questions are for educational (or entertainment) purposes.  


Use these questions as you feel necessary.
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Calculus 120


Derivatives
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The following questions are for educational (or entertainment) purposes.  


Use these questions as you feel necessary.
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