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Introduction to Scientific Notation

Name: Date: Score: /17

Have you ever wondered how scientists write numbers like the distance to the Sun (150,000,000 km) or the width of
a human hair (0.00007 m) without running out of room? The answer is scientific notation: a compact form a x 10"
where 1 < a < 10 and n is an integer. To convert a big number, slide the decimal left until one non-zero digit
remains; the number of places you slid becomes the positive exponent. For a tiny number, slide right instead, and
the exponent is negative. Once you feel comfortable with powers of ten, you will be able to switch between standard
form and scientific notation quickly—and you will see why scientists, engineers, and astronomers rely on it every
single day.

Key Concepts & Quick Review

Form: a x 10", where 1 < a < 10 and n is an integer.

Powers of ten:

10' | 102 100 10t 10° 10°
10 | 100 1,000 10,000 100,000 1,000,000

Large numbers use a positive exponent: 45,000 = 4.5 x 10%.
Small numbers use a negative exponent: 0.0032 = 3.2 x 1073.

Comparing: Same exponent = compare a values. Different exponents = the larger exponent is
the larger number (for positives).

- J

’_[ Q Examples ]

@ Write 6,370,000 in scientific notation.

& Think It Through: Move the decimal point left until you have a number between 1 and 10.
6,370,000 — 6.37; the decimal moved 6 places to the left, so the exponent is 6.

Answer: 6.37 x 10°

(2 Which is larger: 3.8 x 10% or 9.1 x 10%?

& Think It Through: Compare the exponents first. 10° is ten times as large as 10, so 3.8 x 10° =
380,000 and 9.1 x 10* = 91,000. Since 380,000 > 91,000, the first number is larger

Answer: 3.8 x 10°

% Practice Problems

Convert between standard form and scientific notation.
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1. 5,200 = 9.81x1072= o
2. 89,000 = - 10. 356 x 10* =
3. 340,000 = ———  11.6.003 x 10° =
4. 7,000,000 = -
12. 1.9x 1074 =

5. 0.006 =
6. 0.00045 = 13. 42,500 = —
7. 2.7x10% = 14. 0.078 = -
8. 5.04 x 10° = 15. 9.99 x 10? = o

Study Tips

The coefficient a must satisfy 1 < a < 10. If your coefficient is 10 or more, move the decimal one
more place and add 1 to the exponent.

Moving the decimal to the left makes the exponent positive; moving it to the right makes the
exponent negative.

To compare two numbers in scientific notation, first compare exponents, then compare coeffi-
cients only if the exponents are equal.

#v Word Problems

16. The distance from the Earth to the Sun is approximately 93,000,000 mi. Write this distance in scientific
notation. A light-year is about 5.88 x 10'2 mi. How many times larger is a light-year than the Earth-to-Sun
distance?

17. A red blood cell measures about 0.000007 m across. Write this measurement in scientific notation. A grain
of sand measures about 5 x 10~* m. Approximately how many red blood cells placed side by side would equal
the width of one grain of sand?
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( Answer Keys ]
1) 5.2 x 103 10) 35,600
2) 8.9 x 10* 11) 6,003,000
3) 3.4 x10° 12) 0.00019
4) 7 x 108 13) 4.25 x 10%
5) 6 x 1073 14) 7.8 x 1072
6) 4.5 x 1074 15) 999
7) 2,700 16) 9.3 x 107 m4; about 63,226 times larger
8) 504,000 17) 7 x 10~% m; about 71 red blood cells

9) 0.081

Step-by-Step Explanations

Strategy: For Introduction to Scientific Notation, use scientific notation to show size clearly: keep one nonzero
digit before the decimal and count how many places the decimal moves. Keep the scientific-notation setup
visible so the arithmetic has something solid to follow.

Practice 1: 5,200 = Answer: 5.2 x 103

In the first example, move the decimal and count places; positive powers make the number larger,
while negative powers make it smaller.

Practice 15: 9.99 x 10> = Answer: 999

Toward the end, move the decimal and count places; positive powers make the number larger, while
negative powers make it smaller.

Word-problem notes:

16. Answer: 9.3 x 107 mi; a light-year is about 63,226 times larger.

Move the decimal 7 places: 93,000,000 = 9.3 x 107. Divide: 3:88X10% — 588 , 1012-7 ~ 0,632 x 10° =
6.32 x 10* ~ 63,200 times.

17. Answer: 7 x 10~%m; about 71 red blood cells.

0.000007 = 7 x 1076 m. 821070 _ 5 o 19=4=(=6) — 3 » 102 ~ 0.714 x 100 =~ 71 cells.
7x10 7 7
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Want Even More Practice?
Check Out Our Other Utah RISE Test Books!

Utah RISE Grade 7 Math
Preparation Bundle

18 full-length practice tests across three
books (5 + 6 + 7)

. . . 18 Tests!
No repeated questions—maximum practice
value! 3 Books
One Bundle

Important: All our test books contain unique, completely different tests from each other!
Each book offers fresh practice questions—no repeats!

6 Practice Tests 7 Practice Tests

v 6 complete practice tests with v’ 7 complete practice tests for
. i i maximum preparation
5 Practice Tests detailed explanations . prep .
v Unique tests—different from v Unique tests—different from
v' 5 complete practice tests with the 5 tests book 5 and 6 tests books
detailed explanations v Perfect for more practice after v' The most comprehensive
v Perfect foundation for RISE mastering 5 tests practice for Grade 7
fes. Dl v Builds even more confidence v’ ldeal for students aiming for
v/ Builds confidence and test- and test-taking skills top scores
taking skills v" Same high-quality questions v' Extensive practice builds
v High-quality questions aligned with standards mastery and confidence
aligned with state standards .
Take your practice to the next Go all the way with compre-
Start your practice journey! level! hensive practice!
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