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Section 3.2: Differentiation formulas

The properties and formulas in this section will be given in both “prime” notation and “fraction” notation.

PROPERTIES:
1. Constant rule: If f is a constant function, f(z) = ¢, then f'(z) =0, or dd—c =0.
T
, _ fla+h)— f(a) . c-< _ (J. ()
h—0 o h h

(2017 = O k>0 ho
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d
2. Power rule: If f(z) = 2", where n is a real number, then f'(z) = nz"1, or —a" = na"" '

A ’ dx

7Y = 2,017 XaOI'l I= 2017 Xao,e - aol/® "

—2017\ _ —ae-l o _ o 17 % X =1

( 7) = =20/7 _t 11 = ( {2__ - (\l—)| -

d(l) <X=-> ,; x \-’ EXORR Y F 17 avx

- = AE: = Dx = A %" (“)\ =" |“.L
o -1 o 4 X

w (xY=s@')=1x =X"=4

3. Constant multiple rule: If ¢ is a constant and f’(a:) exists then
df
(cf(z)) =cf'(x), or (Cf) =cT

|
(Tvzy = 3 (%) = > \B‘
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4. Sum/Difference rule: If f'(z) and ¢'(z) exists then

(f@) £ 9(@))" = f(@) £9'(x), or é(fig) %ia

A6 ~Seea) _ ('56"— Stesx) = (‘56’5‘ - B =3(eXY-5(cs 0’

COROLLARY 1. If ¢ and d are real constants, then

(cf (z) + dg(x _C{-'(x)-\c\g(x)
EXAMPLE 2. Find the derivatives of the following functions:

(a) f(:l:) _(Il[) —I— 3x° — 122 + 2017 — 71') :
_(x"’ + 3 (xs)' Y (X) + (a0l 7 - Ts)

= loxY+3-5x —1vl+o0 = loX 1415 x7-12.

-

(b) 9(t) = (1 + VD)2 = 1*4{E) +alE = 4+t +alE

A

g) =1+t +af®) =0+l +2 m = {+
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5. Product rule: If f/(z) and ¢'(z) exists then

(ge)) =/ @) + S @), or o) =138+ 78
w’” (x®) =(x2) = 3 X7 = 3x¥ - 32

:77“ FG+FG"’X +X@-) rx*"ar'ﬁ
EXAMPLE 3. Find the derivatives of f(x) = (IS[I — 32” + 11)(32° — 527 + 22)

/ F G
K2 3 s /
L) = (x*-3x"+1) (3%™-5X% +22) + (xt- 3t +) (35532 42D)

= (Y e 33— 52+22) + (x¥-3x+)(qx- 10x)
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f'3 -fa
3 :L
6. Quotient rule: If f'(z) and ¢'(x) exists then
d
f@\ _ F@g() - flo)g'(@) - d (f)) _ 9(z) 5 f(z) = f(z) _9(z)
g(x) (9(x))? " dz \ g(z) [g(x)]?
. F'G- FG-
EXAMPLE 4. Find the derivatives of g(z) = jll—l— > i‘; (E\
(
‘ (4-2?) (4+ 2Y) — (4-2Y)(4+2%)'
q'(2) = TSR
_yp (4t2) — (4-E)2Z
B T
(4+29

-8z - Jy?a/-— gz + 2% - _1ez
= — C4'+2')7— Q_'+i7->
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f ; — 3 _ BEpl ;o
EXAMPLE 5. Given f(x) = 2° — 5z° + 6z — 3 /*0 4 ,IIQ(PW
(a) Find the equation of the tangent line to the graph of f(x) at the point (1,/—1? °
£'()=3X— lox+6

D)
= —Q'({\'\ =33 0otl= -\ ‘S,=§U'--- = ‘ 3:{(,,)
y- 0 = ! (<=1 /]
\%.\.\ ‘:._—x*‘ ;‘
\3;:)( = ' (%o) =
! g‘_% = m (x-x.\‘g

4 -£0e) = £'0x) (- %) |
5 @quokion of ‘engent
-\—»1 Yo graph of Y=L0d)
\ ok Xo.
(b) Find the &aiue(s} of x where f(x) has a tangent line that is_parallel to y = 6z + 1.
Fnd X such that

0 ok =f' )= loC';Q)
slope ok x = £'¢ <f(’r\)

g:ex*l

[ _ T
£'(x )=3X™oX +¢=¢
— N —
3y -lox+ g =¢
2% -0 X =0
x(3x-lo) =0
¥=0 OR 23 x-|0 =0

= |
X =__
Lo 1 3
A ngwer: 0) >
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z | f(@) | f'(2) || 9(=) | §'(x)
1| -5 | 8 5 | 12
3 1 2 || 2] 8

Find the indicated quantity:

€)=F
(8) W(3) if h(z) = (32 + g(z )

Vo (1) 305)-

r G
-.—.(5»?4!)‘ g0 + E+)g 0
= G¥g) + (4D 4'(x)

Flot Fé¢'

March 02, 2017

EXAMPLE 6. The functions f and g satisfy the properties as shown in the table below

2
(b) H'(1) if H(x) =

- b
G
Q—' - F G- F '
HE) = & )y {(x) -’LF‘M
(-F(x) la'
) = 2X £ =x*£'
FOal-
() = - £0) = A (O
GO

W(3) = ¢ 340D + LIy (3\?

18 C¢-) + 8- %
A +1-8)=4-47

=l N

H‘ (ﬁ: 1(’5\) - 8

- -13
F  a
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—1 -2 if r< —1
EXAMPLE 7. Let f(x) = 2 if —-1<zx<1
€T if r>1

(a) Give a formula for f'.
Creck  con¥ V\Uul\\s X

D £6) = Lo 12 = 4= Lo 209

g >-I~ X\
Liwn $(x) = L?——@(‘D
X=2-\ w— -4

B TS ooy o

Q,,m J%(x) = (=] = Lm0

X\ X3\ ¥
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TO -glf\o\ Ao riVakives ook X = ii \

2 y= () =-a g
g 0= &5 T e

£ ¢0 =-~;N

-
— /
S

gy l¥x=mA

——

20 (D) = () yen= 2x )y, =2
ﬁ‘-\'(D: x'lx——l = 1 =
¢ pve
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I _ — o 1C§- X<~l
£ ()= ax L - §)<<\

(b) For what value(s) of x the function is not differentiable?

X=1

10



cn2_171_LN_3_2_ S17.notebook March 02, 2017

EXAMPLE 8. Let

_r‘{u:fl={ 22 if r<?2

ar+b if rr>2

Find the values of a and b that makes [ differentiable everywhere.

First note Hat £ is differentasle.  whenm X 72
omd X < (o.)> o Po\snomid).

]_( ¥ =2 then £ wust be  continuouy M.
Lim R0x) = Lo £09) omd  Cxish

X=> 9~ X9¢
R 2> = Litve 6‘ Kﬂ°3
%52 ot

1" = o 2 +H 53\5-:.1\{0\\

For differemkability  we alse ned
¥|,( ) = .{f/* ()
(“I"’.3 \X.=a. = (a“ "’>\ x= 2
e
X=X X=
\&-;"l = b=Y-2a=4-24=-94.

A’V\S\Mer‘. o=H4, b=-9.
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EXAMPLE 9. A ball is thrown into the air. Its position at time t is given by

-
) = (2t,10t — 7).

(a) Find the velocity of the ball at time t = 2.

) =7 ) = <@ Got -+2)) =<2, lo-2¢>

{}(2—\ =<a, 6>
(b) Find the speed of the ball at time t = 2.
L= 1P =[€267) = (7 x? = =alio

-

spe
ok *”

12
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