





Grade 8
8.4. Additional Key Content (Numbers, Operations)

tudents deal with a few key topics about numbers as they prepare to shift to higher level

mathematics in high school. First, they use scientific notation to represent very large and very
small numbers, especially as these numbers are used in technological fields and in everyday tools
like calculators or personal computers. Scientific notation has become especially important as
“extreme units” continue to be identified to represent increasingly tiny or immense measures arising
in technological fields. A second important numerical skill involves using exponents in expressions
containing both numbers and variables. Developing this skill extends students’ work with order of
operations to include more complicated expressions they might encounter in high school
mathematics. Finally, to help students understand the full breadth of the real-number system,
students are introduced to simple irrational numbers, thus preparing them to study higher level
mathematics in which properties and procedures are generalized for the entire set of real numbers.

Performance Expectations Explanatory Comments and Examples

Students are expected to:

8.4.A Represent numbers in scientific notation, and Examples:
translate numbers written in scientific

3.
notation into standard form. o Represent 4.27x10™ in standard form.

e Represent 18,300,000 in scientific notation.

e Throughout the year 2004, people in the city of
Cantonville sent an average of 400 million text
messages a day. Using this information, about
how many total text messages did Cantonville
residents send in 20047 (2004 was a leap year.)
Express your answer in scientific notation.

8.4.B Solve problems involving operations with Units include those associated with technology,
numbers in scientific notation and verify such as nanoseconds, gigahertz, kilobytes,
solutions. teraflops, etc.

Examples:

e A supercomputer used by a government
agency will be upgraded to perform 256
teraflops (that is, 256 ftrillion calculations per
second). Before the upgrade, the
supercomputer performs 1.6 x 10"
calculations per second. How many more
calculations per second will the upgraded
supercomputer be able to perform? Express
the answer in scientific notation.

e A nanosecond is one billionth of a second. How
many nanoseconds are there in five minutes?
Express the answer in scientific notation.
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Performance Expectations

Explanatory Comments and Examples

Students are expected to:

8.4.C Evaluate numerical expressions involving
non-negative integer exponents using the
laws of exponents and the order of
operations.

8.4.D Identify rational and irrational numbers.

Example:

o Simplify and write the answer in exponential
form:

(7°)
73

Some students will be ready to solve problems
involving simple negative exponents and should
be given the opportunity to do so.

Example:

o Simplify and write the answer in exponential
form:

(54)25-3

Students should know that rational numbers are
numbers that can be represented as the ratio of
two integers; that the decimal expansions of
rational numbers have repeating patterns, or

terminate; and that there are numbers that are not

rational.

Example:

¢ Identify whether each number is rational or
irrational and explain your choice.

3.14, 4.6, ﬁ x/E, \/E, T
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Grade 8

8.5. Core Processes: Reasoning, problem solving, and communication

tudents refine their reasoning and problem-solving skills as they move more fully into the

symbolic world of algebra and higher level mathematics. They move easily among
representations—numbers, words, pictures, or symbols—to understand and communicate
mathematical ideas, to make generalizations, to draw logical conclusions, and to verify the
reasonableness of solutions to problems. In grade eight, students solve problems that involve
proportional relationships and linear relationships, including applications found in many contexts
outside of school. These problems dealing with proportionality continue to be important in many
applied contexts, and they lead directly to the study of algebra. Students also begin to deal with
informal proofs for theorems that will be proven more formally in high school.

Performance Expectations

Explanatory Comments and Examples

Students are expected to:

8.5.A

8.5.B

8.5.C

8.5.D

8.5.E

8.5.F

8.5.G

8.5.H

Analyze a problem situation to determine the
question(s) to be answered.

Identify relevant, missing, and extraneous
information related to the solution to a
problem.

Analyze and compare mathematical
strategies for solving problems, and select
and use one or more strategies to solve a
problem.

Represent a problem situation, describe the
process used to solve the problem, and verify
the reasonableness of the solution.

Communicate the answer(s) to the
question(s) in a problem using appropriate
representations, including symbols and
informal and formal mathematical language.

Apply a previously used problem-solving
strategy in a new context.

Extract and organize mathematical
information from symbols, diagrams, and
graphs to make inferences, draw
conclusions, and justify reasoning.

Make and test conjectures based on data (or
information) collected from explorations and
experiments.

Descriptions of solution processes and
explanations can include numbers, words
(including mathematical language), pictures, or
equations. Students should be able to use all of
these representations as needed. For a particular
solution, students should be able to explain or
show their work using at least one of these
representations and verify that their answer is
reasonable.

Examples:

e The dimensions of a room are
12 feet by 15 feet by 10 feet. What is the
furthest distance between any two points in
the room? Explain your solution.

e Miranda’s phone service contract ends this
month. She is looking for ways to save money
and is considering changing phone
companies. Her current cell phone carrier, X-
Cell, calculates the monthly bill using the
equation ¢ = $15.00 + $0.07m, where ¢
represents the total monthly cost and m
represents the number of minutes of talk time
during a monthly billing cycle. Another
company, Prism Cell, offers 300 free minutes
of talk time each month for a base fee of
$30.00 with an additional $0.15 for every
minute over 300 minutes. Miranda’s last five
phone bills were $34.95, $36.70, $37.82,
$62.18, and $36.28. Using the data from the
last five months, help Miranda decide whether
she should switch companies. Justify your
answer.
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