IM2 Problem Set 6.5 - Exponential Functions

e How can we analyze growth or decay patterns in data sets & contextual problems?
BIG PICTURE e How can we algebraically & graphically summarize growth or decay patterns?
of this UNIT: e How can we compare & contrast linear and exponential models?

[

How can we extend basic function concepts using exponential functions?

Part 1 - Skills/Concepts Review

1. (CI) Evaluate (simplify as a number) the following:

a. (i) 4%+ 41+4%+43 () (2) +(4) (i) () o

2. (CI) To evaluate rational exponents, use exponent laws to “simplify” first.
2
2 . . . 1) .
a. To evaluate 8%, Mr D rewrites the expression using exponent laws as (83) . Explain

how/why this works. What is the value of 83
b. Evaluate: (i) 275 (i) 100° (i) 47 (iv) 972

3. (CI) Simplify the following expressions by writing them first as a single power.

2 1 2 1 3 7‘5} L 4 1 2
. 83 x (83 .83 =83 70 23 1073 B =103
a (8) b.sisst  c (7°) d. e. 1075 x 10™ = 10

4. (CI) For the following functions, decide if they model growth or decay and then determine the rate
at which the change happens.

a. (i)y=400(1.75* (i) y=100(0.75)*  (iii) y = 100(0.995)* (iv)y = 1000(0.3)

Part 2 - Skills/Concepts Application Problems

5. (CA) Use GEOGEBRA to graph the function g(x) = 2*.

a. Create a vector.

b. Now use the “translate by vector” tool and apply it to the function g(x). Describe what
happens to both the point and the exponential function.

c. Write down the new “equation” of the function and explain how the equation of the
exponential function is related to the translation vector.



6. (CI) Solve the following exponential equations:

22x+2 :23x b 2—3p X22p :22p+2 c. 42x+3 — 1 d 4—2x ><44 :64

7. (CA) A chemical decays according to the formula 4(7) = 12000 (%)2_5 , where ¢ is time in hours and

A(t) is the amount of chemical left, measured in grams.

How much chemical is present at the beginning of the experiment?

Evaluate and interpret A(50).

How much of the chemical is left after 10 days?

The idea of a half-life is the amount of time it takes for the chemical to decay to half its
original amount. Determine the half-life of this chemical.

/o op

8. (CA) A block of dry ice is losing its mass at a rate of 12.5% per hour. At 1 pm, it weighed 50
kilograms.

a. What was its weight at 2 pm? 3 pm? 4 pm? 5 pm?
b. What is the approximate half life of dry ice?

9. (CA) Data Analysis. Use the Ratio Analysis method to analyze the following data set.

Year 1950 1960 1970 1980 1990 1995 2000 | 2005 2010

Population |2.56 |3.04 [3.71 [445 |529 |578 [6.09 |647 |6.90
(billions)

What is your prediction for a common ratio?

What equation can you write to model the population?

Use your model to predict the population in 2020.

When will the population be predicted to be double the current amount?
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10. (CA) Two gemstones (an emerald and a garnet stone) were purchased twenty years ago. The emerald
stone was purchased for $500 and the value of this gemstone has been increasing in value each year
at a rate of 8% of its previous years value. The garnet stone was purchased for $1000 and has been
increasing in value by $50 every year.

a. Determine the value of each stone att=0,7=15, =10 and ¢ = 15 years.
b. Determine the value of each stone today.
c. When will the value of the emerald be twice the value of the garnet?



11. (CI) For each of the functions, state their domain and range as well as the equation of the asymptote

and the coordinates of the y-intercept. Sketch each function.

a.

(i) f(x) =37 (i) f (x) =-(37) (iif) f (x) = 3™ i) /)= (3)

12. (CA) The revenues of a business are modelled by the function R(¢) = 120000(0.95)* and the expenses
of the same business are modelled by the function E(7) = 50000 + 5000z. In both models, ¢ is time in
years since the year the business opened, on January 1st, 2015.

/a e o

Determine the revenue and expenses of the business in the first 3 years of operation.
Explain how a business determines its profits.

Hence determine the profits that this business makes in each of the first 3 years of operation.
The business will continue to operate until its profits are 0. When will business operations
stop?

How much total profit has the business made at this point?



