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Scientific Notation: Exploring Numbers Big and Small

Pre-Assessment Warm-Up (10 minutes)

Work with a partner to identify which situations might require scientific notation:

Circle YES or NO for each scenario and explain your reasoning:

1. The distance between Earth and Mars
YES / NO - Reason:

2. The number of students in your class
YES / NO - Reason:

3. The size of a bacterial cell
YES / NO - Reason:

4. The mass of the Sun
YES / NO - Reason:

Basic Conversion Challenge (15 minutes)

Convert these numbers into scientific notation. Show your work in the space provided:

Standard Number Scientific Notation Show Your Work
45,600
0.00078

3,750,000




Real-World Application Investigation (20 minutes)

Using the provided data, solve these real-world problems:

Problem 1: Astronomical Distances

The Andromeda Galaxy is 2.537 x 1076 light-years away from Earth. If one light-year
is 9.461 x 10M2 kilometers:

1. Calculate the distance to Andromeda in kilometers

2. Express your answer in scientific notation

3. Show all steps of your calculation

Problem 2: Microscopic Measurements

A human red blood cell has a diameter of 7.5 x 10*-6 meters:

1. How many red blood cells would fit in a line 1 millimeter long?

2. Express your answer in scientific notation

Creative Expression Challenge (15 minutes)

Choose ONE of the following creative tasks:

1. Create a visual scale showing the relative sizes of objects from atomic to
astronomical scales using scientific notation

2. Write a short story incorporating at least 5 examples of scientific notation in a
meaningful way

3. Design an infographic explaining when and why we use scientific notation

[Space for creative work]







Mathematical Operations Practice (20 minutes)

Solve these problems using scientific notation. Show all your work!

Multiplication Problems:

1. (3.0 x 10M) x (2.0 x 1043) = ?

2. (5.0 x 10°-2) x (4.0 x 107-3) = ?

Division Problems:

1. (8.0 x 1075) + (2.0 x 10A2) = ?

2.(6.0 x 10°-4) + (3.0 x 107-6) = ?

Problem-Solving Strategy:

1. What patterns do you notice in multiplication vs. division?

2. Describe your strategy for working with negative exponents:

Final Reflection (10 minutes)

Think deeply about your learning:

1. What was the most challenging concept you learned today?

2. How might you use scientific notation in your future studies or career?

3. What questions do you still have about scientific notation?







Advanced Applications of Scientific Notation

Explore these complex scenarios that demonstrate the power of scientific notation:

Case Study 1: Space Exploration

NASA's Voyager 1 spacecraft is approximately 2.3 x 10713 kilometers from Earth and
travels at a speed of 1.7 x 107 kilometers per second.

1. Calculate how long it would take a radio signal, traveling at 3.0 x 10”5 km/s, to reach
Voyager 1
2. Determine how far Voyager 1 will travel in one Earth year

Case Study 2: Molecular Biology

A single strand of DNAis 2.2 x 10*-9 meters wide. The human genome contains
approximately 3.2 x 10*9 base pairs.

1. If stretched out, calculate the total length of DNA in one human cell
2. How many cells would it take to stretch DNA from Earth to the Moon (3.84 x 10”8
meters)?




Engineering and Technology Applications

Computer Storage Analysis

Modern computers work with data storage units in powers of 2:

1 byte = 8 bits

1 kilobyte (KB) = 210 bytes

1 megabyte (MB) = 2”20 bytes
1 gigabyte (GB) = 2230 bytes
1 terabyte (TB) = 2%40 bytes

Solve these storage conversion problems using scientific notation:

1. Express 1 TB in bytes using scientific notation

2. If a high-resolution photo is 2.4 x 1077 bytes, how many photos can fitona 2 TB
drive?

3. A video streaming service uses 3.5 x 10”6 bytes per second. Calculate the total data
used in a 2-hour movie




Environmental Science Applications

Global Environmental Measurements

Environmental Factor Measurement Your Analysis
Annual global CO2 emissions 3.5 x 10M3 kg
Ocean microplastic concentration 4.2 x 1076 g/L
Amazon rainforest area 5.5 x 1076 km?

Using the data above, complete these environmental impact calculations:

1. If ocean volume is 1.4 x 10721 L, calculate total microplastic mass in oceans
2. If deforestation removes 2.7 x 10°4 km? annually, in how many years will 10% of the
Amazon be lost?




Economic Applications

Global Economic Calculations

The global economy deals with extremely large numbers that are perfect for scientific
notation:

World Economic Data (2023)

Global GDP: 1.02 x 10*4 USD

World population: 7.9 x 109 people
Average transaction size: 3.5 x 101 USD
Daily global transactions: 2.4 x 109

Using this data, solve the following problems:

1. Calculate the global GDP per capita

2. Determine the daily global transaction value

3. If electronic payments grow by 2.5 x 1071 percent annually, project the number of
daily transactions in 5 years




Assessment and Extension Activities

Comprehensive Review Problems

1. Create a problem involving scientific notation that combines at least three different
scientific disciplines

2. Design an experiment that would require the use of scientific notation for
measurements and calculations

3. Explain how scientific notation helps us understand scale in the universe, from
quantum mechanics to astronomy

Advanced Projects (Choose One)

1. Research Project: Investigate how scientific notation is used in your chosen career
field

Include:

o At least 3 specific examples
o Real-world applications
o Impact on decision-making
2. Data Analysis: Create a presentation comparing quantities across different scales

Requirements:

o Minimum of 10 different measurements
o Visual representations
o Clear explanations of relationships




Homework Assignment

Complete these exercises for next class:

1. Create three real-world examples where scientific notation is necessary
2. Practice converting between standard form and scientific notation
3. Complete one multiplication and one division problem using scientific notation

Remember:

o Show all your work clearly
» Use proper scientific notation format
» Explain your reasoning for each step

Additional Resources

» Online Practice: www.scientificnotation.edu
¢ Video Tutorials: Mathematics Learning Channel
 Interactive Games: Scientific Notation Explorer




