Day 3 - Derivatives after.notebook February 06, 2017

Questions from homework
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The Sine Function

m We recall that the derivative f'(x) of a
function fix) 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.
m Note that x is measured in radians.

m The derivative graph resembles the graph
of the cosine!

flx)=sinx
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Let's check this using the definition of a derivative...

flx +h) — f(x) L sin(x + A) — sinx

, .
x) = lim 1m
f( ) h—0 h h—0 h
. sinx cosh + cosx sinh — sin x
= lim
h—0 h
, SIN X COS /1 — sin x cos x sin 1
= lim =
h—0 h h
) sin x cos h — sin x cos x sin h
= lim +
h—0 h h
) ) cosh — 1 sin
=lim|sinx| ——] + cos x
h—0 l’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 while s — 0,

limsinx =sinx and limcosx =cosx

k=0 =0

m With some work we can also show that

limsmhzl and limw:
=0 R h—0 h

0

m Thus our guess is confirmed:

. . . .ocosh —1 . . sinh
f'(x) = lim sin x * lim ————— + lim cos x * lim
: h==0 fr—=0 h fi==0 fi—=1) h

(sinx) * 0+ (cosx) 1 =cosx

February 06, 2017



Day 3 - Derivatives after.notebook February 06, 2017

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

P F
—(smu)=cosuedu —(cscu)=—cscucotu e du
du du

d | \ _ d | ~
—(cosu)=—smu e du —(secu )= secutanu e du
du du

P F

—(tanu ) =sec’ w e du —(cotu )= —csc’ nedu

du dui



Day 3 - Derivatives after.notebook February 06, 2017

Let's Practice...

Differentiate the following:

y =sin3x y =sin(x +2) y =sin(kx + d)
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Ex #2.

Differentiate:

a) y =sin(x’) b) y =sin’ x o)y =sin’(x* — 1)
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Ex #3.

Differentiate:

2
y=Xx"cosx
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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

, sinf= - 003(9) =

10
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Calculus 120


Derivatives


[image: image1.jpg]Exercises 5.6
1. Find %{ in each case.
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[image: image2.jpg]2. Find ?L—: in cach case.

a. y = cot2x + csc2x 2x cotx
¢ y=(x+ cscx)? = V@? + cscix
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tanx — 1
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tanx + |

= (cotx + sinx)*







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


Use these questions as you feel necessary.
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