SECTION 5.4: THE NET CHANGE THEOREM

1. Quick Review: Evaluate the following.
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2. Assume P'(t) gives the rate of change in a population of ants over time where time ¢ is measured
in days and P’(t) is measured in hundreds of ants per day. Use the table below to answer the
questlons.' 2 =
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P'(t) |0]19]24]27]30]32
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(b) Estimate how much the ant population increased in the first three weeks. Include units with

your answer.
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(c) What would / P'(t) dt represent7 (There-a.t&manmagls-te-ar"" exthis question, Think of
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(d) What would P(t) represent? What is P(14)?

P> woud he +he # of ants in Hrcd
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many ants Fhe cdmy slapked with.

3. The Net Change Theorem:
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4. Let w'(t) be the rate of growth of a child in pounds per year.

10
(a) What does / w'(t) dt represent? (Write a complete sentence a regular person could under-
5
stand.)

T} representd how rnuch wué}rl— the child 60:‘/;12(/ h
Pounds Jom S peas of age o /0 yeAR3 oFagl.

(b) Explain what w(10) represents. \ ‘
LIS would represent Lhe childs weight ot 10 yeas
ot agl .

5. Snow is falling on my garden at a rate of m/(t) = 6t kilograms per hour for 0 < ¢t < 2 where ¢ is
measured in hours.

(a) Find and interpret m/(1). /t '
(N Gleb kg/he T4 is Fhe raity at which
Show is pall;@ at 4 houwv .

(b) Find an interpret /02 m'(t) dt I‘," S -”}'\l mass Q-Fdsnbozi 'ﬁ
YA 2) ¢ H m 56”— on v
_ 219 kg adcled 4
(otar = 3€| =12 kg adnd T ¢

(c) In this context, what would m(0) = 13 represent?

The mass of Showo o mﬂ Saraﬁm whon 4& mdc[v/
sharted (Wohey L0

(d) Find and interpret m(2).

m (£) = m(s)+ S?M’L@cﬂ—: I +12 = 25%

6. The height of water in a cylindrical tank is modeled by h’(t) = 3sin(t) where b’ is measured in
meters per hour and ¢ is measured in hours. It is a fact that

JTR(t)dt = G and [7TH (t)dt = —§ -
(You should check this on your own.)

Use the information to find fo% h'(t)dt. Can you explain what is happening in this tank? Do you
think the tank is running out of water?
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