Section 3.2: Differentiation formulas

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

PROPERTIES: | /
v &

le
1. Constant rule: If f is a constant function, f(x) = ¢, then f/(z) =0, or ==,

da
(201 5)=0

d _
Jor —az" =nz™ L

dx
1 _2015 -1 2 _
Q{N‘?) = -20I15 X = - Jolsx ¢

3. Constant multiple rule: If e is a constant and/f’(x) exists then

(ef@) =ef @), or ~(ef)= e

2. Power rule: If f(z) = 2™, where n is a real number, then f(x) = na"~!

dz

|
:(;—— (9,015 bon x) = 2015 :{{_X((-a_.\ x)

4. Sum/Difference rule: If exibts then

(F@)+9@) = F@) +d (@), o — =4l . 1

ﬁ(fi_g) T dz L da”

<5Cm><— 7@")' = 2(wrx) - 7 ey

/ . N
5. Product rule: If f/(z) and ¢'(z) exists then Note <‘F (’09(7‘»# ‘F €3 3 (XB

(F@a@) = F@a@) + f@)d@), o (fa)=1Z 1S

dx dx dx *
(kg =far¢g
. |
(o sm) = (cop)sinx 4 comn (500 (@y?, £6)
d

—

6. Quotient rule: If f/(x) and ¢'(x) exists then (g (x):#o>

8> a'(x)
; 1
f@)\  faglx) = fa)d(x) L, 4(f@ 79(1‘)$f(-v)—f(r)§g(~v)
a(x)) ~ @7P 7 7 de\gl@)) ~ [o))* '
b
% \
~* \\ _ b&a\l Corx — X* (conx)
CorX Cap® X
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EXAMPLE 1. Find the derivatives of the following functions:

(a) /(T)=Q?m+3x5—12m+44_ﬂs> &9

= (’Iw)/* 3(xg5'~l;z(x)'+@q_7,—s>’ @ +O

- ——

O_

[o-1 5
:;lOX + 3.5 X

— X +O
4
= Jox * 15X —1a
(b) gt) =(L+vH)? = 1 +23t +t = 4+Q£E+Jcl‘
‘(&)= T )= 4 )4t = o2 T4
3({\ Q*a‘k *‘é)- 1 '\’Q,Q: \.-‘- a

= 17+ = "__"‘4 (t+0)

A ‘ ™
©) Fe)=(2) -s° = S _ &F
(3) TR
; - -5 -
Flis)s L (s - () ST - (6)S
3 -
_ A8, g
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u® +1 w’+1 ) w” B W’ LA :UL%HI%
W E= e wWnE 8 W o <
5 _5\ %)\*Qg'—i)‘zi 31, s EHWT
%‘3(&3—&&’13:% Y 2
-
S uWE- B
= = =N
£9)' =£"9 « £q
(e) f(x) :@:r4 — 322 +11)(3z3 — 522 + 22)) =

= ('-35 ) (353-5xF42d) + (x — 34 11) (0-sx Sy
= (4 -Gx)(‘$x3—5x ca0)+ (x1-3 ) (axt- 10%)

If) -£9
() 2
2\ (Y- ) (4t ) (4-29)(4+ 29
f)/é ) (—I—z;’-> B (Q.‘.zt\"
_—az(at ) - (4-w2T
- (luz")
_-82-232*—32+32" |3
B +2)* RS
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EXAMPLE 2. The funetions f and g satisfy the properties as shown in the table below:

f(z) | f'(z) || g(z) | d'(x)
ISIC)EREE
el a

V\—/

Find the indicated quantity: (a) h."(B) Ef h(T) = (3:1?2 + 1)g(:r.')

k'(x) f—.::. (‘5:?'*\\‘ qx) + (‘!f‘-&l} 3‘(&)
= bx a,(x) + QX" 1) a'(x)
h'(?) = ¢:3 3(3) + (3 T 41) %1(3)
= 18:(-2) + 289 =-3C + 224 =38

2

e

(b) H'(1) if H(z) =

f(z)
oL O (@) F0) — ot £10) 9 fd) = x T £ ')
H 0= = (FeOY (:F(x))‘L
H‘("): P -‘(4)"£‘(4\ - ;~C—§> - _-lo-3 _ s
()Y (-5)* as  as
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EXAMPLE 3. Given f(x) = 3 — 5x? + 6x — 3

(a) Find the equation of the tangent line to the graph of f(x) at the point (1

Equakon of tenged Lue o He gragh of £09 ob x=a

154 = 6 ()]
2'\(A) = 3x‘—m 5 £'(A)=3%-10 26 = -1

\é—-(-[\ = -1 ( X"\)

Y+A = = % =\ =) \m

m—

T other words,  find Ha vodug () off X w e e

| —
Sfpe (:3' ét,,‘,,g of tha giyen Gine .
\] vasex\k

A
—1).

(b) Find the value(s) of * where f(x) has a tangent line that is parallel to y ic+ 1.

1)
)

L)
.
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EXAMPLE 4. Show that there are two anem lines to the parabola y = x* that pass through the point
(0, —4) and find their equations.

x=a be A#ﬂmsel\* oint 4o

\‘ “’* graph of pod = (F10322)
: Then Cquakion of rangenk Upne of x2a!

Y- {-(o..) .F(ab (x-a)
w\\tﬂ. £' (o) = 2-0-» ()= o>

\j Q = .la,(‘f_ Q_\k
Bur (o, -4) %e,Q,ombz) o Yhis ‘amgent Qine, L@

-y-o = 2a(0-a)
-of =-2L0

= 0 = X2 weans Hod

Mauge ore Ywo Yamqant poids ang

Mon dwo  dangons Lnss, homelyy
T( Q&=2 b \5 -4 = §(x-2)

‘U; O=-7 W 3-\12—'1(1«»2)
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-1 -2z if r< -1

\

EXAMPLE 5. Let f(z) = 22 it —1<z<1 D|L06=
T if & s ]

(a) Give a formula for f'.
£ (1) = (12 = -
£, -0 = (=) X-:-\;lxlx:l -2
Ko 2 0 = 1= auci) = 4 o £ 0= 4 (no g discans.)
£ (= Q"‘\' \X:] = ax|, =2
2= 4 Sey  $.0) 2 £00) D $'60) dae

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

Title : Feb 12-8:19 PM (Page 7 of 10)




(c) Sketch the graph of f and [’ on the same axis.
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EXAMPLE 6. A ball is thrown into the air. Its position at time t is given by
“3(t) = (2t,10t — £2).

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

V)= 3w = <@, (ox-4)'y = {2, 10-2¢>

T () =<a,\0- 227 =K2,65) = 2<1,3>

(b) Find the speed of the ball at time t = 2.

spad = (V@)= [adu =N+ =2 {5
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EXAMPLE 7. Let

Find the values of a and b that makes [ differentiable everywhere.
£ wmwt be  continuows Qm_gi wheve
£ )
I( x#2  Yhen conkinwby’ follows frowe  ConHinuihy

b‘% M= )(L am A\ MW= axX+t L Q QAN P“’pﬁ\"m’\dc\b&)
N XZ = QX ""\D) ov
\F = Jda (_Q
Yo emnsure o\/\,F,(:{_Y‘QY\Ho\\O'\\u:\A ok x=2 | we NI
\ _ (
> \>:H~;lq:qf;1\q;@ CIQBIKXELQO\XHDB\kl

2)‘\ o = q:'-()
E\Y\W\)u—“ o=\ , b=-H l

ﬂx%, X= z w & V\Ul&\

K=

= 1l
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