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Part A (30%) Write complete, fully explained solutions, except where directions say
Part B (45%) otherwise. If you use your graphing calculator for a significant step,
Part C (25%) ___ | tell what you did on the calculator.

overall

Part A. Properties of logarithmic functions

For probleml, you may assume all of the properties of exponents and logarithms, except for the
log-of-a-power property.

1. Prove thatnIna=In@".

For problen?, you may assume all of the properties of exponents and logarithms, except for the
change-of-base formula.

2. Prove thatlog, x =%.

3. a. Ifthe [LN] key on your graphing calculator were broken, explain how you could get a
value for In 7 using the [LOG] key instead.

b. If both the [LN] and [LOG] keys on your graphing calculator were broken, explain how
you could still get a value for In 7.
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Part B. Growth and decay models

1. Suppose $500,000 were invested for a period of 20 years. What difference would there be
in the final value of the investment between these two compounding schemes?

* 4% interest rate, compounded monthly
* 4% interest rate, compounded continuously

2. The mass of Carbon-14 present in a certain substance s isC(t) = 5006 %1% grams.

a. Determine the half-life of Carbon-14.

b. After how many years will the mass of Carbon-14 be 1 gram?
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3. A population is modeled using a logistic function that satisfies these conditions:

 initial population = 1000
* population after 5 years = 1300
* maximum sustainable population = 2000

a. Sketch a graph of this logistic function.

b. Determine a formula for this logistic function.

c. Using this logistic model, predict the population after 10 years.
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Part C. Exponential functions and equations

1. Identify, in the correct order, the two first transformation:
transformations needed to transform the

graph off(x) = b* into the graph of
g(x) =b**, second transformation:

Problem1 counts for 5% of the test;
problems2 and3 count 10% each.

2. Show how to solve the equatiori 2 e algebraically.

3. Re-express the functiof{x) = 100 - 4 in the formf(x) =a - €.



