Correct Homework Sheet



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!

fix)=sin x4
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Let's check this using the definition of a derivative...

, o flx+ h) — f(x) ~sin(x + h) — sinx
f'(x) = lim = |lim
' =0 h =0 h

sinxcosh + cosxsinh — sin x

= |im

=0 h

) sinx cosh — sinx COs x sin h
= lim +

fi—0 h h

_ sin x cos h — sin x cosx sinh
= lim +

hi—0 h h

_ _ cosh — 1 sin f
= |lim|sinx| —— | + cos x

=0 h h

) ) ooocosh — 1 )
= |im sin x * im ——— + lim cos x

fi==10) fi == 1 =0

m QOur calculations have brought us to four

limits, two of which are easy:

Since x is constant whilesh — 0,

limsinx =sinx and limcosx =cosx

A==l =0

» With some work we can also show that

silnh -1 and lim cosh—-1 9
1 Fp=sl]

0

m Thus our guess is confirmed:

cosh — 1 _ . sinh
—— + limcos x * lim

f(x) = JIim sin.x + lim
/] =0} h =)

h h

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




Rules to differentiate
trigonometric functions:

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

d .. d
—(smu )= cosu e du —(cscu )=—cscucotuedu
du du
d - , d
—(cosut)=—sim e du —(secu )= secutani e du
du d
_ : ) d | .
(tan ) =sec” e du —(cotu)=—csc’ uedu

du du



Let's Practice...

Differentiate the following: A
W= 3% W= x+2 W= Kf"’
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 = (SNSS

9': cos(’ls)' 3’ \5= 3(5«\8 - cosx - ()

W = 3x‘cos(><3)

5“—' % X COSK

cy=sin’(x’-1) = [Sm (Ke- ')]3
5‘= 3lsm (x’-\)f * 0s(-1). (3x)
5‘= Q»(Sma (X‘—B Ccﬁ(Xa-B



Ex #3.

Differentiate:

y=x"Cosx

5 L)) + Qx(cosb

\j"' sk + Q¥ (OSK

\j = X(—xé\m( +3(03~A
\5 = % (acosx - xs'mﬂ



Homework

Worksheet on derivatives of trigonometric functions
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Calculus 120


Derivatives


[image: image1.jpg]Exercises 5.6
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

; (I)
=x’tan(—
%,

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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Use these questions as you feel necessary.


[image: image4.png]3 Pl = (x* + ax + 6)°

8 Fly = (2 — sy

TGl = (3x — 21055 — x + 2
&g =62 + 5P -

% S = -6+ 070

1

b

1L gix) = Jx* = 7x

12, K =31+ :7x

s 1
16. s = \‘,/:s;

-1

18. flx) =

19. = (2x — 5@y = 3)7°






[image: image3.png]y=+ )¥F+2
21 y=tan3x
cos{x?)

{1 + cos?x)®

= cosftanx)
29. y=sec®2x — tan®2x
_mcx
y =3
33, y=sindx + cos’x
1

35, y=sin—
x
37 y= 1+ s%n?x
1—sin2x
39, y=tan¥x?)

40.

¥ = 4secSx

= tan(x?) + tan®x

¥ = sin(sin x)

y =1+ 2tanx
y=ocotdl + x*

y = sin’(cos4x)

sin®x
7 osx
si 1
= xsin—
N x

y=(siny/x? + 132






[image: image5.png]71— %\
1+Vx ) . p(£)=[<1+?)>1+3£‘l_“

/ 1

Hm("*”\ 50, Ny =(y+3 v+ 2y =9

41. y = cos?

5

R )
43, 7 = cos¥eos ) + sincos ) 51 y = sintaa5ax)
44, y = sin(sin(sinx)) 52 y = Jooslsin %)
B oy=refx
46 y=rt e

47, fl=[x*+ 2x — P
@ =4YT-3"+7

&










� EMBED Photoshop.Image.5 \s ���







� EMBED Photoshop.Image.5 \s ���











_1107189411.psd



_1107189498.psd



_1107189334.psd



SMART Notebook


	Page 1: Oct 26-12:08 AM
	Page 2: Oct 26-12:08 AM
	Page 3: Oct 26-12:17 AM
	Page 4: Oct 26-12:21 AM
	Page 5: Feb 25-12:09 AM
	Page 6: Jun 1-8:25 AM
	Page 7: Jun 1-8:33 AM
	Page 8: Oct 26-12:36 AM
	Attachments Page 1

