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Part A (25%) General instructions: Write a complete, fully explained solution to
Part B (25%) each problem, unless otherwise indicated. The quality of your

Part C (25%) responses will be a factor in grading. You may assume any needed
Part D (25%) properties of exponents and logs, unless otherwise indicated.
overal For problem 1: graph off *

Part A. Exponential and
logarithmic functions
1. Letf(x) = 2% Find the inverse functiofii(x),
state its domain and range, and draw its gra
f ) =
domain off ™ =
range of =
2. A*“ruler” is labeled with two numerical Each grid square is 1 unit by 1 unit.
scales, as shown below:
X: 0 1 2 3 4 5 6
I ' I ' I ' I
y: 1 10 100 1000

What kind of ruler is this? Answer the followingegtions to explain how the numbgrs
on the top scale are related to the numpens the bottom scale.

a. Write an exponential equation relatingndy.

b. Write a logarithmic equation relatingandy.

3. Suppose thaF(x) = logx and G(x) = In x. Describe the transformation that would
transform the graph &¥(x) into the graph o6(x). Justify your answer.
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Part B. Properties of exponentials and logarithms

For all of the problems on this page, you may asstirata, b, c, M, andN are positive numbers
and are not equal to 1. Your justifications may asg of the properties of exponents and logs
that we have studied.

xlna

1. Prove or disprove this equatior® = e
Circle one of these words to tell which you arendoi Proving Disproving

2. Prove or disprove this equation: Idg¢ N) = logM) + log(N).
Circle one of these words to tell which you arendoi Proving Disproving

3. How are the quantities lph and loga related to each other? Justify your answer.

4. How are the quantities lpg and log(1/c) related to each other? Justify your answer.
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Part C. Working with exponentials and logarithms

2
1. Givenw:(b—)s(j , write log, w in terms of logx and logy.
y

2. Solve these equations foalgebraically. Show your solving steps.
a. logg(2x) = 2.

b. 4 log(2) = log(4x).

3. Lety be a function ok. The given graph shows Iny
the relationship betweenand Iny.

What type of function isy as a function ox?

Perform a calculation that justifies your answer

™




Name: Honors Pre-Calculus Test
Class block: Chapter 3
December 11, 2002 page 4

Part D. Applications of exponentials and logarithms

1. a. Aninvestment pays interest at an annual rate48fo2and icompounded monthly.
Determine the number of years before the investmsambrth 150% of its initial value.
Show your work.

b. An investment pays interest at an annual rate5%2and icompounded continuously.
Determine the number of years before the investimsambrth 150% of its initial value.
Show your work.

2. This problem concerns the cooling of a warm obgectime progresses. LErepresent the
object’s temperature (in degrees Celsius) as aitumof timet (in minutes). Lefl,
represent the constant temperature of the mediem oom temperature).

Newton’s Law of Coolingays that In{—T,) will be linear. Suppose that for this object,
the linear equation is:

In(T -T,) = -0t +In(40)

a. Solve the given equation for

b. Suppose that the room temperafliggs 20° Celsius. Find the temperature of the object
at timet = 0 and at timeé = 5.

At timet =0: Attimet =5:




