DDerivatives: Basic Rules

Ch 3.3 Basic Rules of Differentiation

GOALS:
Find the derivative of a function using basic rules:

1. Constant Rule

2. Power Rule

3. Sum & Difference Rules
4. Combination of Rules

Study 3.3
#107,109,113,115,119,121,133-139,144,149

(for sketch use calculator)

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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3
Ch 3.3 Basic Rules of Differentiation
4
G: f(X) =3 F: ' (X) flz) = 3
2
0
-4 -3 -2 -1 0 1 2 3
G: f(x)=3/2 F: f'(x) ?
-2
0
4 3 2 0 2 3 4
Does it matter if f(x) =-10/3?
or f(x) =k? -
flz) = *%ﬂ 4
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Ch 3.3 Basic Rules of Differentiation

G: f(x)=3 F: f'(x)

flr) = 3
2{ (x)=0 :

T T T T 0 T T T
-4 -3 -2 -1 0 1 2 3
G: f(x)=3/2 F: f'(x) ?
2
-»5 (x)=0
Does it matter if f(x) =-10/3? —
or f(x) =k?
-2
Jo) = =% "
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Ch 3.3 Basic Rules of Differentiation

G: f(x)=3-5x F

f'(x)

What if f(x) =3+2x? f'(x)=

What if fix) =3x +2? f'(x)=

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework Part 1
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Ch 3.3 Basic Rules of Differentiation

G: f(x)=3-5x F: 1'(x)

= mx + b
or simply, straight line has same slope, m,

{()( for all x wherey =mx + b

What if f(x) =3+ 2x? f'(x)= §
What if f(x) =3x + 2? f'(x)= 3

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework Part 1
Calculus Home Page u‘

Ch 3.3 Basic Rules of Differentiation
Can you see any patterns in finding the derivative?
==

f(x)=3 f'x)=0
f(x)=3-5x f'(x)=-5
f(x) =3x+2 f'(x)=3

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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Ch 3.3 Basic Rules of Differentiation

Can you find the derivative?
f(x)=3 f'(x)=
f(x) =3 - 5x f'(x) =
f(x) =3x+2 f'(x)=
f(x) = x2 f'(x)=
f(x) = 4x2 f'(x)=
fx)=x2+3 f'(x) =
fx)=x2+2x+1 f'(x)=

f(x) =5x - x2 f'(x)=

Class Notes: Prof. G. Battaly, Westchester Community College, NY
! Homework Part 1
Calculus Home Page
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Ch 3.3 Basic Rules of Differentiation
page 769 General Formulas
d =

- . a(c) =0
— 244w =W +g W

3. L (f(g(x) = 1 el + f(X)g’ ()
- 4 d;‘i(x") = nx" "1 for real numbers n

— 5 defw)=cf )
— 6w -s)= W -g

7, (L) B )= ol )
dx (g(x))

g(x)

8. L) = £ 5()-8' ()
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Ch 3.3 Basic Rules of Differentiation

Rules of Differentiation

1.The ConstantRule dflel_ o |
it f(x) =3

f'(x)=0
A 7 ¥
2. The Power Rule 4[x’{_ ™ fix) = x3
o (x)=x
f'(x) = 3x2

3. The Constant Multiple Rule f(X) = 4x2

Lo

£(x) = 4(2x) = 8x

4. The Sum & Difference Rule

[} () 4 ! ( )
- <
=4 & 3 X
f. G. Battaly, Westchester Community College, NY
ulus Home P:

f(x)=x2+2x +1
X'(x\t IXt L

__ Homework Part |

S 3x4—a><7‘+x—17‘
%= () = Aax)+ 1

S IaC-Yx +

October 09, 2019
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Ch 3.3 Basic Rules of Differentiation ugeogebra Derivative Practice

f(x) = -2 f'(x)= AN ne

—===nX

ag
f(x) = x f'(x)=
f(x) = x8 f'(x)=
fx)=1 = xs f'(x) =
X8

f(x)=2x3-x2+3x  f'(x)=

f(x) = x12 f'(x)=

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page
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Homework Part 1

£ ]

Ch 3.3 Basic Rules of Differentiation

__geogebra Derivative Practice

f(x) = -2 £1(x)=0
f(x)= x f'x)=1

f)=1 = x*

f'(x) =-8x"*
X8

fx)=2x*-x2+3x 1 (X)=203x)-2x1+3(Ix)
f'(x)=6x>-2x+3

f(X) = X1/2 f '(X) = (I/Z)X-l/z = 1_
ZXI/Z

Class Notes: Prof. G. Battaly, Westchester Community College, NY
_Calculus Home Page
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Ch 3.3 Basic Rules of Differentiation

——=hx
2

y=_2_ L
3x2

y=_®@
(3x)?
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Ch 3.3 Basic Rules of Differentiation

y=_2 =2 x?
3x2 3

dy =2 [-2x*] =2 [-2x7] = _-4_
dx 3 3 3x3

——=hx
L

y=_@®T = _@® =_m X3
(3x)? 9x? 9

dy=n [-2x7]= 2n
dx 9 9x3

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page
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Ch 3.3 Basic Rules of Differentiation

108. f(x) = 4x% —Tx

110. fo)=x*+2 = ><L/+Q><"

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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Ch 3.3 Basic Rules of Differentiation
_ 2
108. f(x) =4x"—"TTx

f'(x)=8x-7

110. f(x) =x*+2
f(x)= x4+ 2x1
fi(x)=4x3+2(-x2) = 4x3- 2
X2

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part 1
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&[X’\}: n~|

hx

Ch 3.3 Basic Rules of Differentiation

For the following exercises, find the equation of the tangent
line 7'(x) to the graph of the given function at the indicated

point. Use a graphing calculator to graph the function and
the tangent line.

118. [T] y=3x%+4x+1 at (0, 1)

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part 1
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— 7 = hx
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Ch 3.3 Basic Rules of Differentiation

For the following exercises, find the equation of the tangent L&j_ hy n|
line T(x) to the graph of the given function at the indicated Y

point. Use a graphing calculator to graph the function and
the tangent line. _
Y - y1 = mg(X - Xy)
118. [T] y =3x>+4x+1 at (0, 1)
my=f'(x) = 6x + 4
m;=f '(0) = 6(0) + 4 = 4

y-1=4(x-0)=4x
y =4x+1

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part 1

Ch 3.3 Basic Rules of Differentiation
G: S(t) =-16t2 + Vot + Sy
G: A ball is thrown straight down from the top of a 220 ft. building witt

an initial velocity of -22 ft/sec.
F: What is its velocity after 3 sec? after falling 200 ft?

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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Ch 3.3 Basic Rules of Differentiation
G: S(t) =-16t2 + vot + 59
G: A ball is thrown straight down from the tTop of a 220 ft. building with an

— Consider - or +

initial velocity of -22 ft/sec. _

F: WRatTs isqelocity after 3 sty Cafter falling 20 1 o ol | Sooras
(8)(10)| 2 or 18
(

16)(5)| 11or21

need t when s=200 ft. _
s(t) = -16t2 + vt + 5o = -16t2 - 22t + 220 | () = -1612 - 22t + 220 = 200 .~
v(t) = S'(t) = -16(2t) - 22 + 0 (16t -22t+20=0 .-
=_321-22 8t2+11t-10=0 -~ (-5)(16) = -80
— 8tz+16t-5t-10=0  (®)*(10) =T
3 v(t) =-32t-22 8(t +2)-5(t+2) =0
g v(3) =-32(3)-22 =-118 ft/sec (8t-5)(t+2)=0
“ré t=5/8’ &Qo meaning
< v(t) =-32t-22
v(5/8) = -32(5/8) -22
N - -4(5)-22 Intersection
= -42 ft/sec =628 V=200 -

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Homework Part 1

Calculus Home Page
&

Ch 3.3 Basic Rules of Differentiation

142.  Determine all points on the graph of
f(x) = x> 4+ x? = x—1 for which the slope of the tangent
line is

a. horizontal

b. -—1.

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part 1
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Ch 3.3 Basic Rules of Differentiation
142.  Determine all points on the graph of
flx) = x> 4+ x? = x—1 for which the slope of the tangent
line is
a. horizontal
b. -1.
mr=f'(x) =3x2+2x-1
horizontal 0 =1
orizontai means mrp=
) et 1) — 0 ! 3x2+2x-1=-1
g Xi—)(()XJr le_—o SH2x =0
AR | Xt . x(3x+2) = 0
x=1/3 | x= x=0 | 3x+2=0
13,3207 | €1.0) x=0 | x=-2/3
+1-1- -1+1+1 -
7 9 3 | (0,-1) | (-2/3,-5/27)
1+3-9-27 |-1+1+1-1=0
27
Caleul Class Notes: Prof. G. Battaly, Westchester Community College, NY
alculus Home Page Homework Part 1
Ch 3.3 Basic Rules of Differentiation _ .
. geogebra Derivative Practice

8: Exié . m Ofﬁwda%@j'@)/@
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Ch 3.3 Basic Rules of Differentiation

ageogebra Derivative Practice
[

4 3L i gt

%z E(Bxﬁ vo=Jy”

4l 710

G

Class Notes: Prof. G. Battaly, Westchester Community College, NY

_ Calculus Home Page _ Homework Part 1

®

Prof. G. Battaly, Westchester Community College

Ch 3.3 Basic Rules of Differentiation

o alxe_gx Fro) Q%%ﬂjl/@w&af(l/ﬁ
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Ch 3.3 Basic Rules of Differentiation

Ly -y = 3X s Ao ot (.
- E) X F 5%?@:\5 2))

MT?%L: X -3 aﬂafm{y—x,)

\&:MT(X— i)
%L 1%(23“% g\&:?@(—&)

(Q/Q) ?/R“S:?

~ Homework Part 1

3\
Ch 3.3 Basic Rules of Differentiation
Average Rate Instantaneous

of Change VS Rate of Change
on Interval

Slope of Secant Line Slope of Tangent Line
eg: _total distance eg: velocity at

total time specific time
speed, average velocity instantaneous velocity

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part 1
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Ch 3.3 Basic Rules of Differentiation

Average Rate of Change on Interval

G: f(x)=x2-7
F: average rate of change, [ 3,3.1]

‘{(ﬁQ ?-7: Q

Calculus Home Page

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Instantaneous Rate of Change
[330]
G: f(x)=x2-7

F: Instantaneous rates
of change at endpoints.

Homework Part 1
|

Ch 3.3 Basic Rules of Differentiation

Average Rate of Change on Interval
G: f(x)=x2-7
F: average rate of change, [ 3,3.1]

21-3
=617 (35D
O .

S 941-9-747 _ 0.4) _
s o1 el

Calculus Home Page

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Instantaneous Rate of Change

G: f(x)=x2-7
F: Instantaneous rates
of change at endpoints.

Z (=)= DA
{(3)=6
/ (.)-(.2

Homework Part 1

a
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