Notes 2.3 - Finding Derivatives Analytically
Polynomials, Sines and Cosines

Consider the function f(x) = 3. What does the graph of
this function look like? What is the average rate of
change of f(x) =3? What is the instantaneous rate of
change of f(x) = 3?
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Based on this thought process, if f(x) = ¢, where c is any
constant, then f'(x) = QO

Shown below are 6 different polynomial, or polynomial—
type, functions. Watch as | find the derivative of each
function. See if you can figure out the algorithm that | am
using for each function.

f(x):3x2—2x+3
$' = Gx 2

f(x):—Sx3 +2x% —3x+1

% - ~(§)(1'+"()< -3
f(x)=6-3x" +6x*
3
S = —axt + 2dx

f(x)= 2x 143572

_ -3
i& = 2K 2——(97(

P

2
SR =63 +4x7%
o= dx > _%x

f(x)=—6x 2 +3x2
Rs 3x Tt 5K

Based on what you have seen in the table above, you
should now be able to infer how to complete the
following Power Rule for Differentiat'\on.

wv

d
dx [x"]=NX

Power Rule for Differentiation

1

[y = n—
dx[x] nx

In order to apply the Power Rule for Differentiation, the
equation must be written in “polynomial form.”

rl)g\\moms‘a' 'L\d‘(\'-\
vl n-t

Pl = ax *bx tCx +..-¢dx+ &

Find f'(x) for each of the following functions. Leave your
answers with no negative or rational exponents and as
single rational functions, when applicable.

1L ()= 4
X

S(c) = 2 x-dxe

-3 P)
$ iy = ~Ax - %
= —:—IT - l'?xz
X
-
A 12
¢ "q'-l')'lr
2 (“) = )(3
x4—3x2—2x

2 fx)=">

£ = x(3x— 3¢ -2)
x
S = B -3x2
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3. f(x)=(x+3)(x+2)2x+1)

Fx) - (xl ~SXt() ('.)xu)
Py = Dx3+ (0%t 1% txXT~Sx +t
L= Dx‘s - [Ix® * (Tx to

i‘l\ >« Wxt(?
oK = Ux

3 5x2

4. f(x)= x_—s

- -2 . (S
x? x
ﬁ%sﬂv): - 2x+(S
XY
3x
5. f(x) =
3
S = x";
;(1): 37( 3
o ® -3
2% X

3 1
6. f(x)=—4x* +2x*

) -%y
Q((Yv): _3?‘/'-( “ _% x

- 31 fx‘ |
Jxos 29
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Remember two trigonometric identities that we will use
to find the derivatives of the sine and cosine functions.

cos(a +b) = (05Cosh = SinrsiaB

sin(a+b)=_Stnos Co5 B ¢ SinB(ose<

Use lim
h—0

functions. Your results will show the derivative of the sine
and cosine functions.

ﬂx%)_ﬂx)to find f'(x) for each of the following

;‘Z))()_: 5(':: <y = lim S"‘("*“)x\‘ Stnx
n-o
= |tw S (osh+ enhceSx —Siay
ho W
Jim Stnx CoSh —Sinx ¢ StaWCeSX
=i
70 h
- );w S"‘?‘(COS\'\ -()h-b Sin b oSy
noo
= Swmyx - O “+ |- CoSx
@‘“")( = CoSx
5= ovxy = lim Cos(xtn) ~ Cpsx
e % -
= lim CosxCosh = H1axSiah —CoSX
8. flx) = cos x n=o n
= lim Cosxcxs\n-c,s,(h —Staxsah
h=o

Jim cosxlcesh=1) — simx sinh
[}

W
V\AO L
cosh~| SinyK- S
- | CHOK! . -
- [""‘ n
'V‘-DO

~ cosx: (o) T Sk C)

(CPS XS = —<Suia X
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Differentiation for sine and cosine

—|[sinx]| = cosx
dx[ ]

—[cosx] = —sinx
X

For each of the following functions, find the equation of

the tangent line to the graph of the function at the given
point.

9. £(x)=(2x—1)(x+1)? whenx=-1
ey = G (xe2x D)
x'(%\ Qx < Ux "QX “X -2« ~|

?.(\‘): DX *gx -\
-?‘(uc\‘: (ncz < (ex

SDT w0

PoT  (~L0)

$ )= Cx tloxe +2

$i() = L <Gl
= (p(,‘) "’(i
= G - G

$c)=0

[« . 2 -0) (x)* a
::(:?\ (Ez(-n T}(M*‘B
= (-=- ‘3Y°1
- [0
$-D = o

/

7(‘2‘,\3‘-/- e
e
\[— \(( :M(X“‘:)

Y‘o:o(x*ct)

10. f(6) =4sin 6—6 when0 =7J O

S'U@) = desse — |

PoT 3T
) ~4Snp - & §'(e) = dcos & - |
po)= Us-(e) -0 £'@= %os(o»‘ -
- y(e) -0 i%;(‘(/—
XLOX:O Si\‘(°\ =3
ﬁﬂtgﬂ- Love
-0 = 3(x-9)
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11.g(0) =2+ 3cosf whend=mn
%lty\: O‘l’gc—Slr\Q)
o\; (@\: -281 b

?OT

SeT

(®) =2+ 3cesg 3 (6)= ~3510
3&0,\) = 94 %cﬂ(“') %‘((ﬂ 2 ~3siq(m)
= 3"‘3(4) = ‘3(0\
=275 ‘(M=o
_ D
s(ﬂ’), (
Tngat M
NA\= V) (K\qﬁ

12. h(x) = 2x when x =2

\/)C_3 3(1_

hiys 2x-®x = 2%t
-
LS ‘_"'
h'(e)= e
DT SeT
W= _% LARE %l"?
oy 22— | M T
nby= %-;’ = :l?
Targur L
N== R 2)

Given the equation of a function, how might you
determine the value(s) at which the function has a
horizontal tangent? Explain your reasoning.

Lol —v(loj tre Jomgat e aill
be hc)f'lm%l' T ¢S A@(m-:l{ h—ﬂ‘(llm)d]

lves hoe sloge o Lero.

At what value(s) of x will the function f(x) = X+ x

have a horizontal tangent?
>
§U¥) = 3x =<
2
o= 2x *|
-1 = 3 )(AL

‘__L\ 2
3

1)

x

KR
X

I+
o]

\
"

N

\v)

Thve (5 vo velue o{' X twat gy a Vioviduh |
Jimged 10w o )

At what value(s) of ¢ at which the function
(@) = 6 +sin @ has a horizontal tangent on the

interval [0, 271)?
$ (= 1% s B
O = % CosE
~|T CosS P
= W+ OV, Jue €2,
hen & T Plb) will hae a hovizaek
Fangnt .

AP* Calculus AB Page 20 of 52



