LESSON PLAN

Course: Grade 12 U Advanced Functions Lesson: __3-4
Unit/Chapter: _Exponents & Logarithms Topic: Exponential Growth
and Decay

O homework check: FM12p.219#1 -7
ASM12 p. 368#6 - 12

O note: Exponential Growth and Decay

The exponential function is used in applications of exponential growth, compound
interest, investment growth, depreciation, inflation rates, and radioactive decay. The

formulas N(¢)=C- 24 for growth and N(¢#)=C- 2t for decay are used to help estimate

“N(t)” (the amount remaining) after time has elapsed. The “C” represents the initial
amount and “t” represents the time that elapses in the experiment. It is important to note
that the time elapsed and the doubling period or half life must be in the same units.

examples)

The scientist eagerly begins his experiment without an initial count. If the bacteria count
is 10 000 after 6h, and he knows the doubling period is 3h, what was the initial size?
What amount will be present after 1 day?

Solution: We are given: t=6h, d =3h, N(6)=10 000. Find c.

N()=C-24
6

10000 = C-2?
10000 = C-2?
10000 =C-4
C =2500

Using the above info, we can find the amount remaining after 1 day.
24

N(t)=2500-27
N(t)=2500-2°
N(1)=2500-256
N(1) = 640 000

O homework assignment: FM12 p. 223 exercise 7.2



The half-life of V4 is

EXERCISE 7.2

A 1. Strontium-90 has a half-life of 25 a. How

long would it take 4 mg of it to decay to
(a) 2mg? (b) 1 mg?
(c) 0.25 mg? (d) 5 mg?

2. Radium-221 has a half-life of 30 s. What
fraction of a sample would remain after the
following time?
(@)30s  (b)1min (c) 2min (d) 3 min
3. The doubling period of a bacteria culture is
115 min and it starts with 5000 bacteria. How
’ many bacteria will there be after
(a) 15 min? (b) 45 min? (c)1h? (d)1.5h?
4. A bacteria culture grows according to the
formula

N(t) = 12000 x 2F

where the time t is given in hours. How many
bacteria are there

(a) at the beginning of the experiment?

(b) after 4 h?

(c) after 8 h?

(d) after 12 h?

B 5. Five million bacteria live in an organism.

The doubling period is 1.5 h. How many will
there be after
(a) t hours?(b) 9 h?

(€)1d? (d)2h?

6. A bacteria culture doubles every % h. At
time 11 h an estimate of 40 000 is taken.
(a) What was the initial size of the culture?

(b) What is it after 2 h?
(c) What is it after 3 h?

o

RS

.

\V]

_ DN

il
(¢
X
n
Tl

|
Tl

I
N

i
=l

I

= TI00N

e}

6d.

‘7. A bacteria culture starts with 3000
bacteria. After 3 h the estimated count is
48 000. What is the doubling period? -

8. A bacteria culture starts with 6000
bacteria. After half an hour the bacteria count
is 33 600. Estimate the number of minutes it
takes for the culture to double. (Use the graph
of y = 2¢in Section 7.1 )

9. The world population is doubling about
every 35 a. In 1980 the total population
was about 4.5 billion. If the doubling period
remains at 35, find the projected world
population for the year 21 20.

10. An isotype of sodium, Na24, has a half-life
of 15 h. : :

(a) Find the amount remaining froma4g
sample after

(i) 30 h  (ii) t hours (iii) 5 d (v)7.5h
(b) How many hours will it take to decay to
2-4g7?

(c) How many hours will it take to decay to
1.6 g7
(For (c) use the graph of y = 2

11. The half-life of Palladium-100, Pd'®, is
4 d. After 16 d a sample of Pd'® has been
reduced to a mass of 0.75 g.

(a) What was the initial mass of the sample?
(b) What is the mass after 2d?

(c) What is the mass after 2 weeks?

12. After 30 h a sample of Plutonium-243,
Pu2#3, has decayed to & of its original mass.
Find the half-life of Pu*.
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10.(a) () 1g

11.(a)12g
12‘5h

EXERCISE 7.3
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1. (a) 109108 + 10g:013
(d) logs11 — logs37
(g) logs2 + logsm
(j) logsox + 0G0y
(a) log:(89 x 14)
(d)
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) 1091282 + 10g,228
) logs79 — logs53
) l0g+o7
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(ii)) 0.015 625 g ) 2fg (b) 90 h
(b) V2 = 85¢g (c)1.1g =122 2g
(b) log,16 =4 (c) log,s216 = 3 (d) loge§) = —1
(f)loggl = 0 ~(9) logs1024 = 5 (h) 10947 = %
(i) Iogs(g—S) = -2 (k) log,,10 000 = 4 (1) 10g4(0.125) = ‘%
(b) 35 = 729 (c) 448 = 512 (d) 10 * = 0.1
(fyas = (g) 12° = 1728 (h)10° = N
(j)16°% = 4 (k)8 =4 (1) 212 = 4096
(c)3 (d) 3 (e) =1 (fHo
(iys - (i)9 (k) 87 (1)V3
(o) 4379 (p)}
(c).—4 | (d) -8 (e) 4 (f) -2
(i) (i) 3 (k) % (1) ~3%
(¢)5 (d)5 (e) 16 ()
(i) 5 (j)8 (k) 243 (3
(b) 1. (c) 23 (d) —0.3
(b) % (c) 343 (d)3
N
(b) {x | x < 5} (e){x] —2<x<2}
(b) 10g:9.1 + log.6.3 (c) logs14 + logs8.1
(e) logg104 — logg97.2 (f) log«e2 — 10gqem
(h) log,19 + 10g,97 (i) log:»16 — 10g,,65
(k) logsox — 10910y (1) logA + log,B
(b) logs(12.2 x 2.79) (c) l0g2(Z2)
(e) logs(18) (1) log(6)
(h) 1092( §) (1) 10g1(9)
(b) 5 l0g;3.9 (c) 10 logsm
() 3 logs5 ()} logs3
(h) —logse12 (1) 9 logyox
(k) log,21? (1) logs2®
(n) logse3 (0) log5-1
(q) y logex (r) logeA™
(b) log,9 + l0gz13 + log.14 (c) 20 logs9
(e) 1091036 ’ () logsk + log:M + log,N
(h) 169,937 — log,1005 (i) —log.67
(k) logs5 + log.x (1) logs()
(n) logse7
(b) 1.1761 (c) 0.6020 (d) 1.2552
() 0.398 (g) 0.1761 (h) —0.2219
(j) 0.3495 (k) 0.119275 (1).-0.3010
(n) 4.699 (0) —2.5229 _~£p) 0.8662



