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Rates of Change and Rectilinear Motion Notes

- Application of the Derivative: S IDDQ/ dzf QF C/Wﬂ )

S lpge %&w
- Rate of Change(definition): 6 m\q‘e— In [ c hﬂ"‘f& I 7‘)

Examples:

Ex 1: The Iength of a rectangle is given b@s The width is 3 times the length. Find the
rate of change ?e area with respect to time at t = 1hr

A= (3H+D)at+b)
= b(séﬂ) m Brx )+ (at+0) 2
V0= AL | ATN= 45+ 45 =0 m|ne

Ex 2: A population of soo bacteria is mtroduced into a culture and grows in numbers according to

the equation P(IJ-SDO(J - 50'“!, , where tis measured in hours. Find the rate at which the
PR

population is growing when t =2.

'(2)= .55 buwknfhr

- Rectilinear Motion Problems — When we talk about these types of problems, we often talk about
three types ﬁf fun ons
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Ex 3: At time t=0 seconds a diver jumpsfrom a platform diving board that is 32 feet above the water.
The position of the diver is given by s(f) = =161 + 161 + 32. |
a) When does the diver hit the water?

[g{;’—e [+ 22

D=t £-%)
-——ua(ée—f-\&/i‘ﬁ ¢=dsec

b) What is the diver’s velocity at impact?
SU4)=-3x¢ + lle
(@: — G4+ Lle
S —4 3 pe/se<

- Average Velocity vs. Instantaneous Velocit -
- Average Velocity: AC&jé{FGWC’, oA A0 ﬂ'{e/lﬁa(
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s(b)— Yy, T
Formula: 5 S . B ( Misec )
Instantaneous Velocjty: r&ﬁeVP W—{— Ve ﬁlf’eﬂ
'mm+
Formula: a‘) V£+ \ L f l' l+m \
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- Speed: l V C_’_\

Rest: V C"i-w - C,/
Lef‘tanL%fi}:fghtMOtion: v C_l_\ < 5O
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5| -Left:
- Right: \V4 C‘[_w e o ‘
-Changes Direction: vit=0 dﬂd Vé‘l‘\ CMM’C-S thjfLS

Ex 4: A billiard ball is dropped from a height of 100 ft, its height sat time tis given by the position
function s(r) =-16¢" + 100, where sis measured in feet and t is measured in seconds.
a) Find the average velocity over time interval [1, 2].

1) —-s(t -84 _
(j_, = B‘LL\—’" ~4Q£t|sec
b) Find the Instantaneous velocity at the endpoints of the interval.
s'(H)=-3d2t
SN ==52 ﬁ—ﬁ wc
(= =64 F+
= oS e [y (D)= 22l

©) Find the speed at the endpoints of the interval. J
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Ex 5: A particle starts at time t=0 and moves along the x-axis so that its position at any time@s
given by x(1)=(t-1)"(2t-3).
a) Find the velocity of the particle at any Z;ne =0, Simplify.

D gD = GRBTET 20
el = (- 2D 3 A )

= /1) ( e
b) Determine the values of t for which the particle is at rest. (‘f'

iy )=
Zf'; I) J%_ Qe

¢) Determine the values of t for which the particle is moving to the left. JYA.

| Er

+—
\,gﬁ , 1 Ji_ Maving to left on (0, 11/8) because
o = o v(t) <« O on this intervai

d) Determine the values of t for which the particle is moving to the right. JYA.
Moving to the right on (11/8, inf) because v(t)>0 on

this interva
e) Determine the values of t for which the particle changes direction. JYA.

The particle changed direction at t = 11/8 because v(11/8) =0C
and v(t) changes signs at this time.



Ex &: A particle starts at time t=0 and moves along the x-axis so that its \As@%&sy at any time 1 =0 is
given by W =2(s~3)+2)— )f(-l'):é;“ L+ 3 po TiBon
a) Find theZme(s) when the particle is at rest.
sz (e (
b) Find the displacement of the particleatt = 5. )( [S’) = >( %
e —

)((f)_:~;2 0 -5
X(0)= 2> =



Ex 7: Let y(t) represent the temperature of a pie that has been removed from a 450 degree oven and
left to cool in a room with a temperature of 72 degrees.

t (min) 0 5 10 15 20 25 30

|
0§ |
y()eF) | 4s0 | 388 | 338 | 292 | 257 |[226 | 200 -—’]

/

a) Estimate the rate of change of the temperature of the pie at t = 17 minutes. Q 57" CQ qg

20-15

b) Find the average rate of change of the temperature of the pie fromt = o to t = 30. Include units -

b ki e }/(3‘3)_'»’[& - 299"[{50 Lo 9’8"55‘
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