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Lecture 18: Rates of Change
Physics - -

ex. Suppose the position of a particle is given by
f(t) = 23 — 15¢% + 24¢,

where t is measured in seconds and s in feet.

1) Find the ve1001ty of the partlcle at any time t.
VG )= 7T ) = A 7/ T+ 2 of
O yp)= 24

2) Find the velocity at ¢ = 3 seconds.

= U(2)= (3] 2otz o
&9 ~vot2d = ST
3) When is the particle at rest? =~y &

L 77_—%07+24‘“‘0
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5) Draw a diagram to represent the particle’s motion.

6) Find the total distance the particle moves in the first six
seconds

padst |fe)- flo)| = 26 = ° /£
J6)= 36
Al W) -fo) |+ e~ ) s
| i1 —0) +[-/6 - ///7/—/3,9 _(-16)]
fH+27+52170ﬁ‘

Acceleration
dt)= v ()= f &)

7) Find the acceleration of s(t) = 2t° — 15¢t% + 24t at any

time t. —
/(- ér-—-%m?—c/’ o
o T~
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8) When is the particle speeding up and when is it
slowing down?

Speediogy w0: V) + 4G )

Cl 25)u (¢, 5)
Yol — Lo T2 -

ﬁé%%/ 04%@7
GQ,( G?g %’)

T )+ V@) -
a(r) - a) + °



L18-6

Economics

The total cost of producing x units of a product is called
the cost function C(z).

Average rate of change of cost as the number of items
produced increases from x; to xo:

Q@ >‘z-) f—(y

Marginal Cost

F()(H) C[y)] céﬁt/) cé( WZ&M (’QCM/_.Q(\
W—>0
C (>< )

ex. Suppose the cost function for a certain product is given
by C(z) = 1000 + 25z — 0.122.

1) Find the total cost of producing 100 items.
CG OO) = /o00+ 2860 —~ |000 = 2500

2) Estimate the marginal cost at the production level of 100
1tems.

/
C(x)z25-0.2x
C//chj):: 2%~ 20 = S
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3) Find the actual cost of producing the 101st item given

C(101) = 1000 + 25(101) — 0.1(101)? = 2504.9W 4
C(/ 01)- (,Qo/o) :?L,L‘ % OM\%Q,_

Now suppose that the unit price p at which x items will sell

can be modeled by the demand function

p(z) = —0.3z + 125, 0 < z < 400.

4) Find the revenue from the sale of z items.

/Q(X) = X x)

5) Find the profit function, P(x), which gives the profit
from the sale of x items.

0()() = L(x)- ((x )
@(X = X Ax)- ((< )

6) Estimate the marginal proﬁt when 50 items are sold.
’
C(():zg“—-co_z_x ( X) = < )4 X(wj)
D)= - 03 <25102)<)

+ 25
P(x/— _03xo < -25+0 2K
Note: P(51) — P(50) = 3579.80 /500

,
Plx) = 125~04x-25 /00 o %X
P/@@);,@o-zco :‘@O x;flCﬁ?:Zs\@
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Chemistry

Consider a chemical reaction A + B — C, where A and B
are reactants and C' is the product. The concentra-
tion of product C' in moles per liter is denoted [C](%).

Average rate of reaction of the product C over [t1, t9] is

Al [Clits) = [Clt)
At to — 11

A[C’] d[O]
Instantaneous rate of reaction = lim =
At—=0 At dt

ex. Assume that the initial concentration of A and B have

the same value [A] = [B]| = 2 moles/L, and [C](t) = % |
moles/ L. N )
) Find the rate of reaction at tlme t, R( ).

(37 T 7‘/)
_ (e o) T+ 16 eI

(577’#—//

/Q@‘)é -0

N ) >
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Biology

ex. A certain type of bacteria doubles in population every
3 hours. Assume that there were 10 bacteria initially.

1) Find a formula for the population of bacteria at any time
t (T-

——

fg)= 2 Pe) 2 1€
Ae)= 4 pe) &) 1 —
o) = 00 [P A/9)2 7
2) Find the rate of growth of the bacteria at ¢ = 6 hour.
Plr) = 104 b))
e )-e ket Jr2 5

%
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) Find the rate of reaction at ¢t = 0, 1, and 2 seconds.

Include units. W’@ /
o)~ 6 .
R /77

ﬂ(?/ :_....(f—

(1 7)

3) What happens to [C](t) and R(t) at t = oo. Does this

malie sense’ M (/I 2 A ﬁ“é/{

Lo R+) =

BC cle T—7°

| R(t)
-~ L /6
_ le ™ T .
J[LIT )= gy 7R U
\O
[ 6



