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Part 1 - Investigating Exponential Growth

Use the following information to answer Q1-Q4:

A bacterial culture in a lab has 500 cells. The number of cells doubles every hour.

Q1: Complete the following table:

Time Number of Bacteria
(hours) Cells
0 5006
1 1000
2 2000
3 HooO
4 ool
5 (6000
6 32000

Q2: Create an equation, where N is the number of cells and t is the number of hours, for this scenario.

/\/ s ( _500)(2)#

Q3: How many cells are there in 20 hours?
20
Al= (500)(2)
< (500)('1 048, ;?6)
= 524,288 000 alls

Q4: How many cells where there 4 hours before the initial count?

A= (560)2)™
= (500 0.0625)
=31.25 calls => fhesod make sense.
N=3l als  (niee el nombec! )
Q5: When will there be 250 000 cells?
Guess ond  chect.

N = (500)(2)5 16,000
N> (500)(2)"® = 512,000
/\/, (sz2)q c 256,000 - 5o o«p{)(’okawkg nfle A hoves,

\

\
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Part 2 - The Exponential Growth and Decay Equation
X
y=a bt

a — represents the starting amount
b — represents the rate of change (doubling, tripling, half ...)
t — represents the time or how often the rate of change occurs

ﬁ")bh’? P(a\“: nj
Y- (Hu‘*'ﬂj) CZ) ye (9‘-«4—\-3) (0 '5)

Part 3 - Bacteria Growth

Use the following information to answer Q6-Q9:

L3
The growth of 5000 bacterium cells in a lab can be modelled using the expression N =5000(1.5)%,
where N is the number of bacteria after h hours.

Q6: What does the value 1.5 in the expression tell you?

Tt None s0d o halves” even +me Taccemaont.

Q7: How many bacteria are there after 40 h?
Thet i+ “one and o helves” evesy UO hewss.

Q8: How many more bacteria are there after 3 h?
P e

Yo A = 5000 (10308
- bWOOS) ~= 5159.349 ..

0.07%
on exe 154 bhocksie.
Q9: What does h =0 indicate?

5‘,144-\(3 omovnk.

(
= 5000 (1-9)%’ = 5000(}%3(> : 5ooo
v 4

Shctng Sfevcting
ANt Aoont
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Use the following information to answer Q10-Q12:

A Petri dish originally has 20 bacteria in it at the stroke of midnight. Every 5 hours the number of
bacteria triples.

/t

X
Q10: How many bacteria are present at noon? (j = a b
*/5

(Record your three digit answer in the Numerical Response boxes below) 3 s 20 (3)

AEIE MNeen 5 12 hoves lodec.

y= 20(3) "
- 20 (3)*"
= 20(1%.9666)
= 299.3%3
4o 239 beckria (whole Nueize )

Q11: How many bacteria were present 2 hours before midnight?
~2/s
g =2( 3)

-0
:20(3) "

=26 (0.64Y39..)
=12.86%...

213 pocksia (wohol nuebe)

Q12: At what time would there be 180 bacteria present?
20 x 3 = 6O % % = 180
t:0 £:=5 4 =10

10 hows ofkd m‘Af\'\jH: o¢C (Deen
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Part 4 - Radioactive Decay

Use the following information to answer Q13:

Household smoke detectors use a sample of 3.0 x 107 grams of Americium-241. Americium-241 has
a half-life of 432.6 years.

Q13: How many grams of Americium-241 are present in a smoke detector after 10 years?
X/
4- ab 19/432.4
3 = (5”0.;)(0.5)
. (3x0"*X05)
- (3,('0‘4XO .‘?9"“)

= 2.015%10'73(»«)5

©.02316

Use the following information to answer Q14:

Carbon-14 radioactive dating uses an isotope of Carbon with a half-life of 5730 years.

Q14: What percentage of the original Carbon-14 in a living mammal would be present 8000 years after it

has died?
x/é
j=ab

y =100 (0.3)

.39616
5)/ 3961

8o0co/5330

3: (&) (O.
=100 (0.379738-.)
= 33.997% leSt.
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Part 5 — Depreciation

Use the following information to answer Q15:

Unfortunately, over the years vehicles depreciate in price. You bought a used Ford F-150 for $15,000.
It depreciates 13% per year

Q15: Write an equation to represent this scenario.

. ab /]

g - (15,000 )(0,84)’%

Q16: What will the Ford F-150 be worth 5 years after you purchase it?

g (vs,ooc>)(o.8=v)5
= (15,000 X0.49842)
= 9.436.3

4o a/)[)a:x\mwk_(j & 3,uv6. >

Part 6 - Practice

Pg 170 #10, 13
Pg 182 #11,14,17



