1. The decibel level, D, of a sound with intensity I,
as measured in watts per square inch, is given by

D =10-log (10%12)

What is the decibel level of a conversation with
intensity 1075 watts per square inch?

60

. The decibel level, D, of a sound with intensity I,
as measured in watts per square inch, is given by

D =10-log (10%12)

What is the decibel level of a conversation with

intensity 10710 watts per square inch?

20

. A virus takes 5 days to grow from 50 to 120
specimens. How many days will it take to grow
from 50 to 150 specimens? Round to the nearest
whole number.

6

https://edia.app/worksheets/algebra_2/logarithmic_equations_and_functions/logarithmic_functions_applications

2. The decibel level, D, of a sound with intensity I,

as measured in watts per square inch, is given by

D =10-log (mffn)

What is the decibel level of a conversation with
intensity 10~8 watts per square inch?

40

. The decibel level, D, of a sound with intensity I,

as measured in watts per square inch, is given by

D =10-log (lo‘rfn)

What is the decibel level of a conversation with

intensity 10~7 watts per square inch?

50

. A virus takes 2 days to grow from 50 to 170

specimens. How many days will it take to grow
from 50 to 620 specimens? Round to the nearest
whole number.

4
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7. A virus takes 13 days to grow from 130 to 190
specimens. How many days will it take to grow
from 130 to 430 specimens? Round to the
nearest whole number.

41

. A coffee pot brings the temperature of the coffee
to 178° F'. The room temperature is 69° F'. After
8 minutes, the coffee temperature is 164° F'.

1. Write the exponential function describing the
temperature in °F' as a function of time in
minutes.

2. How many minutes will it take to cool from

the initial 178°F" to 150° F'?

Round values to three decimal places.

f(t) =109 -0.983" + 69
time = 17.325

https://edia.app/worksheets/algebra_2/logarithmic_equations_and_functions/logarithmic_functions_applications

8. A rocket engine is test fired, bringing its

temperature to 4420° F'. The air temperature is
69° F'. Then 19 minutes after it is shut off, its
temperature is 3846° F'.

1. Write the exponential function describing the
temperature in °F" as a function of time in
minutes.

2. How many minutes will it take to cool from

the initial 4420° F' to 150° F7?

Round values to three decimal places.

F(t) = 4351 - 0.993 + 69
time = 564.204

10. A rocket engine is test fired, bringing its

temperature to 5610° F'. The air temperature is
54° F'. Then 15 minutes after it is shut off, its
temperature is 5046° F'.

1. Write the exponential function describing the
temperature in °F" as a function of time in
minutes.

2. How many minutes will it take to cool from

the initial 5610° F' to 144° F7?

Round values to three decimal places.

F(t) = 5556 - 0.993¢ + 54
time = 588.668
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4. logs(x +4) =2

¢ 0% lr ) -

Vty=26 =2
AT

5. logyo(x +5) =3
Pl -

x+95 = 00D %:O‘O\B
-9 -9

6. logy(z — 1) =4
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* You learned that quantities that grow or decay exponentially increase or
decrease at a constant percent rate.

* Some quantities have a constant doubling time or half-life.

*  When the doubling time, d, or half-life, 4, is known, the relationship between

the initial amount, 4y, and the amount A after time 7 can be modelled by these
equations:

Exponential Growth

Doubling time is the time it takes for a population to double in size.

A= 4,2)

Where: A = final quantity
Ao = 1nitial amount
2 = indicates doubling
t = time
d = doubling time

Exponential Decay

Half-Life is the time it takes for a quantity to decay to half the original
amount.

t
A= A4,(0.5)"
Where: A4 = final quantity
Ap = initial amount
0.5 = indicates half-life
t = time
h = half-life

PRACTICE:

1. Caffeine has a half-life of approximately 5 h. Suppose you drink a cup of coffee that contains 200

mg of caffeine. How long will it take until there is less than 10 mg of caffeine left in your
bloodstream? Give your answer to 1 decimal place.

=5 A, :mm L= A= Doy

Y/s
D= 260(o. 536 D%< >/ b%@% )
oo 0%@6) /Wq@ 5)

20 5109Gs) ~ 0 oo
loo( /) -1 g’



2. Tritium, a radioactive gas that builds up in CANDU nuclear reactors, is collected, stored in
pressurized gas cylinders, and sold to research laboratories. Tritium decays into helium over time.
Its half-life is about 12.3 years. \[\ - ‘ 7 %

a) Write an equation that gives the mass of tritium remaining in/a cylinder that originally
contained 500 g of tritium. A (JCX - 500 (D 6}4; 12.3

b) Estimate the time 1t takes until less than 5 g of tritium is present

= 900(0. 6) m3s - 0.5 /[2 3 %((OO l—%(}og(a%}}

100
[ 3109)5) ]/ (0 5)=t =0\. ué;zmr‘s
_ o 3. Acolony of bacteria doubles in size every 20 min. How long will it ta e for a colony of 20
{'/’ . bacteria to grow to a population of 10 0007 4 L I ﬂ (500) - j lo % (7:)

d=10 A =10 A=10,000 (D,000= L0 (2}° ©00=2% = 17902 ks
4. An archaeologist uses radiocarbon dating to determine the age of a Viking ship. Suppose that a

h=97 4D sample that originally contained 100 mg of Carbon-14 now contains 85 mg of Carbon-14.What is
the age of the ship to the nearest hundred years‘7

852100 (0.5) /5720 logo. ge} — 0 (05) 1300 yeaurs

5. A bacteria culture starts with 6 500 bacteria. After 2 5 hours there are 208 000 bacteria present.
What is the length of the doubhng period? 2.5 | OC\< 7/}

10%,000= 500 ()" /3 |O<3(313* O%@ A foa(éw V\D\é

6. A bacteria culture doubles every 0.25 hours. At time 1.25 hours, there are 40 000 bacteria present.
How many bacteria were present initially?

WO 000 = A, @}%% 10000 = A @. = 1150

7. A sodium isotope, Na** , has a half-life of 15 hours. Determine the amount of sodium that remains
from a 4 g sample after:

a) 45 hou% 5. 603 b) 100 hogo_ 0.0"(03 ¢) 5 days= 120 \/\.bv\fS Q.07 9
A= H(0.5)% A= 4(0.5)75 A=4(0.5) "=

8. The 50 cent Bluenose is one of Canada’s most famous postage stamps. In 1930 it could be bought
at the post office for $0.50. In 2000, a stamp in excellent condition was sold at an auction for
$512. Determine the doubling time for the stamp’s value. 17000- 1930 =70 \SQO\‘—S

52-0.5(2)%  log (01 = 22 log (1) 00,
0 9 (1)

9. Strontium-90 has a half-life of 25 years. How long would it take for 40 mg of it
decay to:

a) 20mgl9 «gws b) 1.25mg |19 3&&{9
£ Dg (0.5)= 26 03@ o) Yo - (03
16=4d(0.5)s 2 5t 1252 U0 (0.8)' %% |pg00309) 275 197



