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3.5 Derivatives as Rates of Change:
Position, Velocity, Acceleration

Instantaneous Rate of Change

The (instantancous ) rate of changeof f with respect to x at a

1s the derivative

(o S (@th)=f(a)
f'(a)=lim .

h—0
provided the limit exists.
When we say rate of change, we mean instantaneous rate of change.

Example:
If the area of a square as a function of the radius is A=77",

a) Find the rate of change of the area 4 with respect to the radius 7.

b) Evaluate the rate of change of 4 when r=4.

F:\(?Fr: 2 ¥ R = 2l
r\L £\ . _
N A'(D=-8T

. . A
(a) The rate of change is the derivative d—:27rr
¥

(b) The rate of change when r=4 is 27(4)=8x
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Motion Along a Line

Suppose that an object is moving along a coordinate line so that
we know its position s on that line as a function of time #:
s=f (t)
The displacement of the object over the tl\aile interval from

. _ \
(tot+Atis As=f(t+At)— 1 (). L ORGNOE w ¥
The average velocity of the object over that time interval is

_ displacement _ As i (t+A1)-f (t)

“  travel time Ar At
Instantaneous Velocity

The (instantaneous) velocity is the derivative of the position

function s=f(¢) with respect to time. At time 7 the velocity is

ds f(t+Az‘)—f(f).

v(f) dt l}{,no At
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Speed

Speed 1s the absolute value of velocity.

ds

Speed = ‘v(z‘)‘: —

Acceleration
Acceleration is the derivative of velocity with respect to time.
If a body’s velocity at time 7 is v(7) :g then the body’s
dv_d’s
di df’

(@UNth\:osmor\ S =LKW S
(1% ler g \0CU by 0&3{ ' =\
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acceleration at time £ is a(z‘) =
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1. The graph below shows the velocity (m fi's) of a woman walking.
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2. A dynamite blast propels a heavy rock stra1ght up with a launch velocity of 160 fi/s. Its
height 15 given by the function s =160z — 16: mhere té

s measured in seconds.

a. How high did the rc:u:k ga" ) 5(6) ](90(5) G 6)2 v
5= lut( S 4oof+
t=0,10 q 10

O = ut(10-t)

gt

b. What 13 the velocity and speed of the rock when it 1s-236-f-above the gro

S Ry e A

lot?-1kot +256=0
\1(2)1):’ lé\oo—%z(ﬁ | (E2-10E+W)=0

V()= 1b —>2(2) \w(E-8)(E-2)= O
@):-q@ £t = .2 sec.

Spweed = Ao £4[s
C.SW]:LEt 1@&1{{03&&21&06@&5 roc@tﬁy_'@'%e Psumng its flight?

d.  When neatltUock hit the ground?
A dd
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Examples:

A projectile is shot upward from the surface of the earth and reaches

a height of s=—4.9¢" +120¢ meters after ¢ seconds.
Find the velocity after 5 seconds.

The velocity in ft's of a particle moving along the x-axis 1s given by the function vI:r] =e' +te'.
What 1s the acceleration of the particle at r = 26357

Let fbe the function given by f [xj =2¢% . What is the slope of the tangent to the graph at_
x=-13627
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Here's @ f(X).ooooooeeeeeeeeeee. and its f'(x)

1.1 Do RAD {]]| B4 1.1 Do RAD 1| B3
6.67 %y 6.67 %y
T f1(x)=2" x

£1(x)=x
1 1+

e i T B X —_—ttt— —t—— :x

10 1 10 r10 1 10
-6.67 T -6.67 +

Comparing f(x) and f'(x)...
f(x) f'(x)

*Graph Match Activity*

Oct 12-2:57 PM



3.5 Derivatives as Rates of Change - Position-velocity-acceleration - b3.notéxtoker 18, 2016

From last time...
6. Let f(x)=4x" —3x—1. An equation of the line tangentto y= f(x)at x=2 is
(A) y=25x-5
(B) y=45x+65
(C) y=45x-65
(D) y=65—-45x

(E) y=65x-45

7. What are the equations of the lines tangent to the graph of y = 1t +x at y=127

. 1 i i i
8. At what point on the graph of y = 114 is the tangent line parallel to the line x -8y =167
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Homework

3.5 pg.135-137 #3-30 (X3)
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