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Consider the height of a ballthrown up from the top of a 60 foot bmldmg atan inital
Speed of 12 feet per second. The ball’s height can be modeled b
h(ty=—16F + 12(+ 60

aPosilon
Time

The change of position over time is also known as velocity. Velocty

Using derivatives, we can find instantaneous velosiy by letting ATime —» 0

s Vot = S50 S 0
Instantancous Velocy = Jin = " =" Time) = ot =1

: =321+ 12.
is 12 fUsec (the v
32 fUsec every second!

0, the velocity

That change in velocity with respect to time is called acceleration. Itis also the
positon (in time.

Instntaneous Accelraton = tim A/E0C _ deodt) oA,
M Time " Tme)

Inthe above example, the acceleration is simply, 32 lsec* - gravity!

Notice forthis
wil Itis read “dee-two 3

(1) or respect to x. It represents
the “siope of the siope” or I 2

A stone is projected vertically so that s position sbove ground level afler @
t scconds s given by  s(t) = 98¢ — 4.9t metre, ¢ 3 0.

& Find the velocity and acceleration functions for the stone and draw sign

for cach functon, tsm

b Find the iniial posiion and velociy of the stone.

¢ Describe the stone's motion at times ¢ =5 and ¢ = 12 seconds.

@ Find the maximum height eached by the stonc.

@ Find the time taken for the sione f0 hit the ground.
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opposes the direction of motion.

A partice moves in  sraigh i with displacement from O given by (t) = 3t~ metres at
ime ¢ seconds, Find:
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V2

Applications of

differential calculus

CHET RATES OF CHANGE

Objectives
1. Use derivatives to solve problems involving rates of change.
2. Use derivatives to find time when motion reverses direction.

Since a derivative function represents the rate of change of a given function, derivatives can
be used for many problems involving rates of change.

According to a psychologist, the ability of a person to understand spatial concepts is given by

= 3V/f where ¢ is the age in years, 5 <t < 18.

a Find the rate of imp in ability to und d spatial pts when a person is:
i 9 years old il 16 years old.

b Explain why % >0 for 5<¢<18. Comment on the significance of this result.

¢ Explain why % <0 for 5<t<18. Comment on the significance of this result.

1 1
—l/i= Y & _nmh o 1
a A=4Vi=1t - =it =5
dA _ dA _
i When t=09, F=1 il When t =16, = =%
the rate of improvement is .. the rate of improvement is
1% units per year for a 9 year old. ’211 units per year for a 16 year old.

. . . 1 . .
b Since \ﬁ 1S never negative, —= 1S never negative

6V

%>0 forall 5<¢<18.

This means that the ability to understand spatial concepts increases with age.

3
-3___1
di? 2 12tV
A

- F<O forall 5<t<
This means that while the ability to und d spatial pts i with time, the rate

of increase slows down with age.

18.

The cost in dollars of producing z items in a factory each day is given by
— 3 2
C(z) = 0.000132> +0.002z° + 5z + 2200
labour raw materials fixed costs
a Find C'(z), which is called the marginal cost function.
b Find the marginal cost when 150 items are produced. Interpret this result.
¢ Find C(151) — C(150). Compare this with the answer in b.
a The marginal cost function is
C'(z) = 0.0003922 + 0.004z + 5 dollars per item. chord /| C(151)

b C'(150) = $14.38 gy
This is the rate at which the costs are increasing with
respect to the production level = when 150 items are tangent
(b answer)

made per day.
It gives an estimate of the cost increase in total cost
from making the 151st item.
¢ C(151) — C(150) ~ $3448.19 — $3433.75
~ $14.44
This is the actual increase in total cost from making the 151st item each day, so the answer
in b gives a good estimate.

C(150)

Find the rate of change in the area of B
triangle ABC as 6 changes, at the time 12cm
when 6 = 60°.
A
10 cm
(o

Area A=%x10x12xsinf  {Area= 1bcsin A}
A=60sinf cm?

A _ 6 must be in
do e radians so the
When 0= z cosf = % dimensions are
dA correct.
_ 2 :
i 30 cm” per radian
z )
17A.1: #2-4 (Kinematics)

Yes, this is brutal. 17A:2: #6-9 (Velocity & Acceleration)
Spread it ouf! (137BB#§L—1162 by 3 (Rates of change)
If you can't finish, do some of eachl Test Corrections (Due Monday, 1/14)
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