Patterns in Products and Real-World

Applications of Large Numbers

i. Definition and Explanation
Part A: Patterns in Products

This refers to the predictable patterns that emerge when we multiply a number by
a power of 10 (like 10, 100, 1000, etc.).

The Basic Pattern: When you multiply a whole number by a power of 10, you simply
add the same number of zeros to the end of the number as there are in the power of
10.

e 7x10=70 (1 zero)
e 7x100 =700 (2 zeros)
e 7x1,000=7,000 (3 zeros)

The Decimal Pattern: When you multiply a decimal number by a power of 10, you
move the decimal point to the right by the same number of places as there are zeros
in the power of 10.

e 452 x10=45.2 (moved 1 place)

e 452 x100 =452 (moved 2 places)

e 452 x1,000=4520 (moved 3 places, had to add a zero)
Part B: Scientific Notation

Scientific notation is a special way of writing numbers that are too large or too small
to be conveniently written in standard form. It simplifies these numbers by getting

rid of all the extra zeros.

A number in scientific notation is written as the product of two parts:
e A number between 1 and 10 (e.g., 2.5, 7.89, 9.9).
e A power of 10 (e.g., 103, 10°, 10™).

Format: ax 10"

e ais the number between 1 and 10.

¢ nis the exponent, which tells you how many places to move the decimal point.




ii. Key Points and Important Terms
Product: The result of a multiplication problem.

Power of 10: Numbers that are 10 multiplied by itself a certain number of times (10,
100, 1000...). Can be written with exponents:

e 10=10

e 100=10x10=102

e 1,000=10x10x10=10°
Standard Form: The normal way we write numbers (e.g., 5,900,000).
Scientific Notation: A compact way of writing very large numbers (e.g., 5.9 x 108).
Exponent: The small number written high and to the right of the 10, indicating how
many times 10 is multiplied by itself. In 5.9 x 108, the exponent is 6.
iii. Detailed Examples with Solutions
Example 1: Converting a Large Number to Scientific Notation

Problem: The Earth is approximately 150,000,000 kilometers from the Sun. Write this

distance in scientific notation.
Solution:

Start with the number: 150,000,000

Place the decimal point to create a number between 1 and 10. The decimal point
starts at the end of the number. We need to move it until it's right after the first
digit. 1.50000000

Count the number of places you moved the decimal point. 150,000,000.->1.
50000000 We moved it 8 places to the left.

Write the final number. The number of places you moved the decimal becomes the
exponent. Answer: 1.5 x 108 km

Example 2: Converting Scientific Notation to a Large Number

Problem: The number of stars in our galaxy, the Milky Way, is estimated to be about
2.5 x 10". Write this in standard form.

Solution:

Start with the number: 2.5 x 10"




—

Look at the exponent: The exponent is 11. This means we need to move the decimal
point 11 places to the right.

Move the decimal point. 2.5 > 25

Fill the empty spots with zeros. 250,000,000,000 Answer: 250,000,000,000 stars (250
billion stars!)

Summary of Main Concepts

e Multiplying by powers of 10 (10, 100, 1000) creates a predictable pattern of
adding zeros or moving the decimal point to the right.

e Scientific Notation (a x 10") is a tool used by scientists to write and work with
very large numbers efficiently.

e To convert a large number to scientific notation, move the decimal point to

create a number between 1 and 10. The number of places you moved the
decimal becomes the exponent.

e To convert from scientific notation to a standard number, move the decimal

point to the right by the number of places indicated by the exponent.

e Large numbers are essential in many fields of science,
including Astronomy (distances), Biology (cell counts), Technology (data

storage), and Geology (age of Earth).




