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Cracking the Code: The Power of Logarithms

Lesson Overview

Subject: Algebra Il / Pre-Calculus

Duration: 50 Minutes

Target Audience: High school students (approx. 16 years old)
Materials Needed:

e Graph paper or a digital graphing tool (like Desmos)

¢ Scientific or graphing calculator

e Multi-colored pens or highlighters

¢ "The Logarithmic Reality" scenario sheet (included in the lesson body)

Learning Objectives

By the end of this lesson, you will be able to:

¢ Evaluate: Solve logarithmic expressions with any base by relating them to exponential forms.

¢ Graph: Sketch logarithmic functions and identify the vertical asymptote, domain, range, and x-
intercept.

¢ Interpret: Explain how logarithmic growth differs from linear growth in a real-world context (e.g.,
sound intensity or earthquake scales).

1. Introduction: The "Scale of the Universe" Hook (5 Minutes)

The Scenario: Imagine you are designing a poster that shows the size of things in the universe. You
want to include a single atom ($10”{-10}$ meters) and the Milky Way Galaxy ($10”™{21}$ meters). If
you used a standard ruler where 1 cm = 1 meter, your poster would need to be trillions of miles long.
It’s impossible.

The Solution: We use logarithms. Logs are the "magnifying glass" of mathematics. They allow us to
compress massive scales into manageable numbers (0 to 31 in this case). Today, we're learning how to
"code" and "decode" these numbers and see what their graphs actually look like.

2. Instruction: "I Do" - The Mechanics (10 Minutes)

Defining the Log: A logarithm is simply an exponent in disquise. If $b”y = x$, then $\log_b(x) = y$.
Step-by-Step Evaluation:

1. ldentify the base ($b$) and the result ($x$).
2. Ask the "Magic Question": "What power do | raise $b$ to in order to get $x$7?"
3. Example: Evaluate $\log 2(8)$. Ask: "2 to what power is 8?" Answer: 3.

April 21, 2026 - Page 1 of 3



Logarithms Lesson Plan: Graphing, Evaluating, and Real-World Applications / Lesson Planner / LearningCorner.co

The Graphing Skeleton: Logarithmic functions are the inverse of exponential functions. While an
exponential function ($2"x$) explodes upward, a log function ($\log_2 x$) grows very slowly.

¢ Vertical Asymptote: Always starts at $x = 0$ (for basic logs). You can't take the log of zero or a
negative number!
¢ Anchor Points: Every basic log function $\log_b(x)$ passes through $(1, 0)$ and $(b, 1)$.

3. Guided Practice: "We Do" - Mapping the Curve (15 Minutes)
Activity: Comparing Bases

Let's graph $f(x) = \log_2(x)$ and $g(x) = \log_{10}(x)$ on the same coordinate plane to see how the
base changes the shape.

1. Setup: Draw your X and Y axes. Draw a dashed vertical line on the Y-axis ($x=0%). This is our
"electric fence" (asymptote)—the graph can never touch it.
2. Point 1: For both functions, plug in $x=1$. Since any base to the power of 0 is 1, both graphs
pass through (1, 0).
3. Point 2: For $f(x) = \log_2(x)$, when $x=2, y=1%. Plot (2, 1). For $g(x) = \log _{10}(x)$, when
$x=10, y=1%. Plot (10, 1).
4. The Connection: Notice how the larger base (10) creates a much flatter curve. It takes "longer"
to get high.
5. ldentifying Features:
o Domain: $(0, \infty)$ — Only positive numbers allowed.
o Range: $(-\infty, \infty)$ — The graph goes down to negative infinity and up to positive
infinity.
o X-Intercept: $(1, 0)$.

4. Independent Practice: "You Do" - The Decibel Challenge
(15 Minutes)

Real-World Application: Sound Intensity

The human ear doesn't hear volume linearly; it hears logarithmically. The formula for sound level in
decibels (dB) is $L = 10 \cdot \log_{10}(l/I_0)$, where $I$ is the intensity of the sound. For this exercise,
we will use a simplified version: $y = \log {10}(x)$.

Task:

1. Calculate the "Y" (Log scale) for the following "X" (Physical Intensity) values:
o Quiet Room: $x = 100%
o Normal Conversation: $x = 1,000,000%
o Rock Concert: $x = 100,000,000,000%
2. On a fresh piece of graph paper, graph $y = \log_{10}(x)$. Since the x-values are huge, use a
scale where each tick mark on the x-axis represents a power of 10 ($1072, 10™4, 10"°6$%, etc.).
3. Analyze: If the intensity of a sound doubles, does the decibel level double? (Hint: Compare
$\log_{10}(100)$ and $\log_{103}(200)$).
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5. Conclusion: Recap & Exit Ticket (5 Minutes)
Recap:

¢ Logs answer the question: "What is the exponent?"
¢ Log graphs have a vertical asymptote at $x=0$%.
¢ As the base gets larger, the graph hugs the x-axis more tightly.

Exit Ticket (Mental Math): Before you finish, solve these three "Code-Breakers":

1. $\log_3(27) = 7%
2. $\log_5(1/5) = 7%
3. What is the one value you can NEVER put into a log function?

Success Criteria

¢ | can convert any log expression into its exponential "twin" to solve it.

¢ | can sketch a log graph with at least two accurate points and a correctly placed asymptote.
¢ | can state why the domain of a log function is restricted to $x > 0%.

Differentiation & Adaptations

¢ For Advanced Learners: Introduce horizontal and vertical translations, e.g., $f(x) = \log_2(x - 3)
+ 1%. Challenge them to find the new asymptote and x-intercept.

¢ For Struggling Learners: Provide a "Log-to-Exponent" template where they can physically move
numbers from the log positions into the $b”y = x$ positions.

¢ Digital Adaptation: Use Desmos to animate a slider for the base ($b$). Watch how the graph
flips when $b$ is between 0 and 1.
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