MAPA4C - Algebraic Models Date:

Lesson 5.10 Applications of Exponential Equations

Goal: Model and solve real world applications in exponential growth and decay “

Exponential relations are mpdelled by the exponential equation U — a.b , where
a isthe ll“‘f?ﬁ \JQ& “&g C)
b isthe C o Ig g E Cmﬂﬁg Real-world applications of exponential

. rowth or decay may require solvin
b > 1 models T & 'y Y q\' 8
the equation y = ab” for x
0< b <1 models d,g,g Q 55

EXAMPLE 1: Guess & Check
Ontario’s population can be modelled by the equation P = 9.4(1.0125)", where P represents the

population in millions t years after 1985. In which year did the population first exceed 10 million?
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Population is growing at a rate of:
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Sub in the info given: F q Ll([ 0[2 S‘) f- ::
simplify: /0 = 9.4 (/-Olzg) P —
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EXAMPLE 2: Using aLGraph eX(ee ( () mi l ’ ron In

Redo example 1, but this time find the point of intersection in order to solve. [ q q O

e Graph the exponential equation (5-‘(’{(1\' S &-P-‘-Qr tq ?g)

e Graph the line P =10 000 000
e Where do they meet?
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TWO SPECIAL EXPONENTIAL GROWTH & DECAY EQUATIONS Q a k
€
DOUBLING: H —_ A,(&) /d HALF-LIFE: A AQ ( Q I
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A = Final Amount éw’m (m {m @ A = Final Amount

t =time (measured or calculated) t =time (measured or calculated)
‘= o(oulohh? hme h= }la(-C-h [Q_

EXAMPLE 3:  Solving an Application Involving Doubling Time

A bacteria culture doubles in size approximately every 14 hours. Suppose this bacteri started with
100 individual bacteria. How long will it take for the bacteria population to reacq 1000 individual®Give
your answer tg one decimal place.

't + /14
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EXAMPLE 4:  Solving Applications Involving Half-Life ‘ i ;
e x 7.3.2 L))
. Caffeine hat & gf approximately 5 hours. Suppose you |nk a clp of coffee that

contains 200 mg of caffelne How Iong will it take until there is less than 10 of caffeine

Aoy ot n vourbioodstream?
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