3-4 BC Calc.notebook September 26, 2014

3-4 Derivative and Rates of
Change

Learning Objectives:

I can calculate the position, velocity, acceleration, and speed for
motion along a line.

I can calculate the position, velocity, acceleration, and speed for
vertical motion.

I can interpret the position, velocity, acceleration, and speed using
appropriate units.
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Motion Along a Line

Suppose that an object is moving aiong a
coordinate line so that we know its position on
that line as a function of time p =f(t) where tis
in seconds and p is in meters.

The change in the object’s position over time
would be “£. The rate of change of the object’s

» dr . L
position would be the object’s Veloc Ua
and the units fof = Wwould be m(sec-.
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??? Questions for Discussion ?7?7?
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e How would you find the speed of the object?
What would be an expression for speed?
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e \What wouid be the meaning of
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Derivatives of a Position Function

p(t) = position of the object at time t

p’(t)= ”p = the velocity of the object at time t
p”(t)=Vv'(t)= ;. = = =theacceleration of

the object at time t.
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Ex1. An object’s is moving back and forth on the
number line and it’s position is given by the

-

equation x{(r)y=1 —

I
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Where x(t) is measured in ft and t is measured in sec

a.) Find the position of the object at time
t=1sec, t=2sect=2.5sec,andt =5 sec.

b.) Graph x(t). O£ £

pos (£L)

Lime (56 [ legud 3ip
c.) What does the +/- on the position mean?
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d.) Find the object S velouty as a function of

. ay 1
tlme 1""{! I— f —_— J’I —I—I ‘\i —I—I'"\
.

N(By=32— 14 E+IS

e.) Find the object’s velocity at time t = 1 sec,
t=2sec, t=2.5sec,and t =5 sec. o

B mé \J‘(\Ou Eh g
"t ZS‘CL -‘\ l‘L/;tL
f.) Graph v(t) By S5ce:.) 25 st
[ £ oo ! ZO g;ol)(h %

; ‘I“(Q (n‘. M

g.) What does the +/- on the velocity mean?
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h.) Find the object’s acceleration as a function of
time. x(ry=¢ -7t +151+6 aUﬂ by~ Lfl
N(B=3>— 14 E+IS

i.) Find the object’s acceleration at time t = 1 sec,

t=2sec, t=2.5sec, and t =5 sec.
_‘H{\U\ atﬁ(‘.fr'u{{m Q< .f_l iS‘C{.-' W '?r[./;ffz‘i

_bz Zote Hiphae? 2Rt sect
BE T o cce. ! fifoe”
[T

j.) Graph a(t)

e
7

k.) What does the +/- on the acceleration mean?
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|.) Completely describe the motion of the object at
timet=1sec,t=2sec, t=2.5sec,and t =5 sec.

m.) When is the object moving to the right?
Moving to the left? Stopped?

n.) When is the object speeding up, slowing down,
moving at a constant velocity?
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0.) When is the velocity of the object 7 ft/sec?
x(ty=t =7t +15t+6

WY =3E2- 14 E+IS
S A AR

J=<3 + =19 F+ &

(Dt -2+
(F=Prrdet

p.) When is the acceleration of the object 22
ft/sec”? a =G+ - 14
CZ=Ct -4
3;4 <~ G ,\\
"\' - G S
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Object Moving Vertically under the
Influence of Gravity

Free Fall Object Launched Vertically
1 1
T 7™ JI' T v ’I' . y
alry=——ofr Al =——cor" 411
dit) =8 dir) — 8 vy
i i
| - 1 ~
AR - _ed 1 AR - as e, 1
N )= ——v + Fl. Miy=———=uvr +3v.i+ .
i _} i} ] r W/ _} e ] ] ]

t = time (seconds) t = time (seconds)

ho = Initial height ho = initial height
d(t) = displacement at timet v, = initial velocity
p(t) = position at time t d(t) = displacement at time t
: t) = position at time t
Gravity = 9.8 m/sec? or p(t) = p
32 ft/sec2
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Ex2. A model rocket is shot vertically from 10 ft
above the ground with an initial velocity of 120
ft/sec

a.) Write the equation that models the rocket’s
position at time t.

Write He oo A _,q_gf’j

b.) At what time does the rocket reach its

maximum height? What is the maximum height?

A 2 vaioc-':j =) : . 54_
1"3"‘% \ sitl= 321 + 7 o008
\ N e Y B 11
7 3t =120

2 L P 23

e L2 T Ser R
b S (3,787 —16l3.25) 263, 5) + (©
. =225 £+

C. ) When does the rocket land on the ground?

CD WHM**H\@ lock Wi+ Ho

et 6mur\ '

1 “pt4-nRob 4+ D=0

el

B (- b b dac
> =

e L0 = 120 f N(I20)*- Y leriO
o ek 2.7lo

- —lgod A 149090 + %O

- ——— ‘—'3&-
= 1203 Jisogo
-5
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[ ]
Average vs Instantaneous Velocity
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Instantaneous Velocity

The derivative of the
position function at time
t=c.

position = f(t)
instantaneous velocity at
time t = c would be f'(c)

Averase Velocity
aw >~ L AIASAI LY |

u N

The slope of the secant line
over the time interval from
t = a to time t=b.

position = f(t)

position at time time t=a
(a,f(a)) and the position at
time t=b is (b,f(b))

average velocity from time
t=a to time t=b would be

1(h)—f(a)

bh—a
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37,40-46

Homework

pg 135 # 8 —-16, 18, 19, 21, 23-26,
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