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MY WORD BANK

| or phrase, using pictures and examples when
and examples.

square root
radical expression
(radical sign, radicand)

cimal
decimal

The Real Number System
ers, whole numbers, integers, rational numbers,
irational numbers, real numbers)
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2.0 Opening Problem

OPENING PROBLEM: A RECTANGLE PARADOX

[SMP 1, 3]

drawings. Each small square is one square
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2.1 Squares and Square Roots

SQUARES AND SQUARE ROOTS

We will find perfect squares and square roots of whole numbers. We will approximate and compare

square roots of numbers that are not perfect squares.
[8.EE.2, 8.NS.2; SMP3, 4, 5]

STARTED

are unit of area. Let s repre
units. Draw squares for s =

2. Why do you think the word ' 0 a number to the second power?

3. Fill in the table be

1% = 4= 52= _
92= 102=__
14*= 15%=__
19°=_ 202=__
24 = 25%=__

4. Record the meanings of square of a number and perfect square (or square number) in My
Word Bank.
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2.1 Squares and Square Roots

VESTIGATION

are in the grid below represents one square

is between
C. is between

d. is betweeg

Calculator check

ber part: Fractional part: (nearest hundredth)
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2.1 Squares and Square Roots

ICE 1

ical expression in My Word Bank.

each radical expression. If not possible, write
y Started as a reference.

ear interpolation.

JE is closer

oot form:

A square with area = is approxtmately units.

4. Square root form:

Whole numbers: : v/14 is closer to

; square root form:

its? has side length that is approximately units.
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2.1 Squares and Square Roots

ICE 2

hem, “There is no square root of 40.”

7. \220

For their house, Greg
all answers below.

are rug with an area of 20 square feet. Explain

9. Greg decides he would rather put the
rug in front of the kitchen sink, which is
a space 4 feet wide. Will the rug fit in
that space?

11. Greg measured the hallway again, and
discovered it is actually 4 feet 4 inches
wide. Will the rug fit?

MathLinks: Grade 8 (2" ed.) ©CMAT 5
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2.2 Pythagorean Theorem

PYTHAGOREAN THEOREM

We will explore the relationship among the side lengths of right triangles and then understand a

proof of the Pythagorean theorem. Then we will use this theorem to solve problems.
[8.G.6, 8.G.7, 8.G.8; SMP1, 2, 3, 4, 6]

STARTED

heir campsite (point C) an

due south and then due ea
head east first and then sout
, even terrain, and t

w

1. Are the distan avele [ innie the same or different? Explain.

both hike at constant rates of 4 miles per hour on the smooth terrain and 2
er hour on the rough terrain, whose route is faster? Explain.
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2.2 Pythagorean Theorem

E INVESTIGATION

3. Write a conjecture about the relationship between the area of the square on the
hypotenuse and the area of the squares on the legs of a right triangle.
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2.2 Pythagorean Theorem

ICE 3

e in My Word Bank.
nuse of each right triangle P and Q below.

Triangle Q
Area equation:
+ =
Side length equation: Side length equation:
( )2+ ( )2 =( )? ( )2+ ( )2 =( )?
MathLinks: Grade 8 (2" ed.) ©CMAT 8
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2.2 Pythagorean Theorem

the areas of the squares, and demonstrate
s NOT hold for this triangle (which is NOT a

ng square area (in sq

a. missing area: lengths:

lengths:

side lengths:

tionship between the legs and hypotenuse of a right triangle.
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2.2 Pythagorean Theorem

ND AREAS

omplete the table below.

Linear or area
relationship

Sim

combining like terms.

11. -5(x-4)+5 12. 2x—4y +5x -6y
+1 1

14, X2, = 15, ~(x—2)
4 8

MathLinks: Grade 8 (2" ed.) ©CMAT
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2.2 Pythagorean Theorem

THEOREM

@)

QY

4. Record the meanings of Pythagorean theorem in My Word Bank.
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2.2 Pythagorean Theorem

ICE 4

hole number, write it in both square root form

theorem is + =

e formula above.

6. To get from home to wo os drives about 7 miles south on Avenue A,
and then drives e n Ows that the straight-line distance from his home
to his place of is abot i dw many miles does he drive east on Avenue B?

ould drive in a straight line, “as the crow flies,” about how much shorter would
commute be?
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2.2 Pythagorean Theorem

D YOUR THINKING

paper had sides equal to 3, 4, and 5 units of
late the missing lengths for Set 1 and Set 2.

work space

2. What patterns do you noti

| have whole number lengths, we refer to these

15 25

ind another Pythagorean triple that would not belong with either Set 1 or Set 2.
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2.2 Pythagorean Theorem

ISTANCES

bottom of the page to help you find the given
umber, write it in both square root form and as

2. ADEF vertices: D (-2,6), E (-6,6), F (-6,4)

Find |ED|:

|EF|:

|FD|:

1 square ——
unit of area

v
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2.2 Pythagorean Theorem

IE AND MINNIE

page. Maxie and Minnie are at their campsite
point W). Recall that the unshaded portion
i/hr), and the shaded portion represents
making the hike once each, they both think

arly that they take less time than bo

K
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2.2 Pythagorean Theorem

ANGLE PARADOX

ning problem, A Rectangle Paradox, and
gured to form the second rectangle. Use a
are unit of area.
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2.2 Pythagorean Theorem

D THE BOX

en up the sport and Dorie wants to send Lorie
is 45 inches, and she needs to figure out the
o that postage is not too high. Dorie finds a

. She tells Lorie the dimensions, and after

lub will fit.

rite a sentence to support either Dor

2. Find the length of the lon that Id fit inside the shoe box pictured here.

5in

8in

12 in

MathLinks: Grade 8 (2" ed.) ©CMAT 17
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theorem or its converse.

NG: ANOTHER PROOF

2.2 Pythagorean Theorem

Converse of the Pythagorean theorem

If the sum of the squares of the lengths of
two sides of a triangle is equal to the

square of the length of the third side, then
the triangle is a right triangle.

whether it requires the use of the Pythagorean

a. Howlongist
triangle with|
cm?

b. Why is a triangle with side lengths
equal to 4 cm, 6 cm, and 9 cm not a
right triangle?

ong are the legs of an isosceles

triangle with hypotenuse equal to
9

d. How do we know that a triangle with
side lengths equal to 5 cm, 7 cm and

\J74 cm is aright triangle?

MathLinks: Grade 8 (2" ed.) ©CMAT
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2.3 Completing the Real Number System

COMPLETING THE REAL NUMBER SYSTEM

We will learn that rational numbers and irrational numbers make up the real number system. We
will change rational numbers that are repeating decimals to fractions. We will revisit two familiar

irrational numbers, T and \/5 .
[8.NS.1, 8.NS.2; SMP3, 6, 7, 8]

STARTED

integers, and rational numbers

5. Numbers like 19, -5, and 1.4 are
Why?

tegers, but they ARE rational numbers.

6. Write each of

lowing L places below where it belongs.

3 -24
-= 0 2.7 T — 9.1
7 -3
whole rational
numbers integers numbers
MathLinks: Grade 8 (2" ed.) ©CMAT 19
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2.3 Completing the Real Number System

RS INVESTIGATION

words. Use a calculator to check as needed.

as decimals: . Sevenths as decimals:

=0

= 0.142857 ...

7
Pattern description:

9
9

9
Pattern description:

2attern @description:

on % poses the division problem a =+ b. Reason why any fraction that is

d to a decimal by division must have a pattern for which a repeat bar can be used.
1, though terminating, can be written as 0.5 = 0.50000... = 0.50.
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2.3 Completing the Real Number System

9999... =17

(2)

\Z,

9. Write the meanings of terminating decimal and repeating decimal in My Word Bank.
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2.3 Completing the Real Number System

BER SYSTEM

Does the decim
terminate?

5. Number the tick marks on the line jgélow the decimal pattern for each given
number. Complete the table. Graph the

0.26 0.27
Write with Does the Write as
n numb decimal .
ach pattern arepeat bar ecima a fraction
(if possible) terminate? (if possible)

D | 0.262262226

6. Record the meanings of irrational numbers and real numbers in My Word Bank.

MathLinks: Grade 8 (2" ed.) ©CMAT 22
Unit 2: Student Packet




2.3 Completing the Real Number System

ICE 6

(we will call it Y). Create Y so that it's between
M and D on the previous page. Write about 10
clear.

w this number is irrational.

3. Line up pi under your val
your decision?

State which is greater. What decimal place verifies

| number because it is equal to 3.14. Why is this statement

MathLinks: Grade 8 (2" ed.) ©CMAT 23
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2.3 Completing the Real Number System

ibuted to ancient civilizations. Here are a few.

places:

previous page and
e number line, explain why not.

plete the table for values of pi and its square.

If 7t is: Then 7?2 is (or is about):

Thousandth
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2.3 Completing the Real Number System

N IRRATIONAL NUMBER

peration only on your calculator to find a good
nt values of n.

3. Calculate the leng th enuse, eave it in square root form. Use the hypotenuse
to estimate the ion of n rline.

A

o——
[EE—
N —

v

Fill in the blank with >, <, or =.
4. NZeNZ __a 5. VZ+v2 __\a 6. V2418 __ 10410
MathLinks: Grade 8 (2" ed.) ©CMAT 25
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B. Write both equations.

C. Solve both equations. Lea

Review

OBLEMS:
PYTHAGOREAN THEOREM

or D.

Our group start poster is

rker. Our group marker is

ing your teacher’s dire

angle are giv two
h problem.
Poster3i(or oster 4 (or 8)

sides lengths:
3and 8

length in one diagram and y for

lengths 6, 10, and
12 linear units. Why problems above?

3. How are these two problems
structurally different than the poster

MathLinks: Grade 8 (2" ed.) ©CMAT
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Review

D MATCH

e number sets and 16 cards with numbers on
5t” or “most restrictive” set. For example, 25
ors, but its smallest, most restrictive set is the

rational number and a real number, and so its

umbers. Then record all card infor jon into

Examples:

2. Label the tick marks on

v

A

-5 5
omplete and locate each point on the number line.
Label the point | Write the number
vhole ber that is not a natural number P
v gnal number between 2 and 3 Q
Any rationalnamber between -5 and -4 R
Any irrational number between 3 and 4 \%
Any irrational number between -3 and -2 W
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Review

IT BELONG?:
PYTHAGOREAN THEOREM

to the
he

A B

0.181818...

bel ith the rs in the space

hen c it to a quotient of integers. If it

D
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Unit 2: Student Packet



Whole numbers and their opposit

6  The inverse of squari
(2 words)

The longest si

er sides of a right triangle

MathLinks: Grade 8 (2" ed.) ©CMAT
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VOCABULARY REVIEW

10

nonrepeating decimal

Decimal numbers that repeat with
infinite zeros at the end

A whole number to the 2" power is a
perfect

0,1,2,3, ...are numbers

The famous theorem regarding right
triangles

A repeating decimal

The rational and the irrational numbers
together

29



Review

REVIEW

he value of a corresponding cell. Use clues to
Once evaluated, the cells will contain the

The Clues

octopus

2. Solve each equation bel

= 3f+6 C.

o<
1
\l

16=4y+4 f.  24=-6(s+4)
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Review

pwl restaurants, Viva Las Vegan and Veggie
ow how much he would have to pay for
on parts of his tables, and the graph for Viva

A Veggie Good

n

# of bowls

b. 4x—-y)+x=y+10 |c. 5-x+y=9
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Review

CTION
ideas in this unit. Draw lines to show

Extend applications of volume to
cylinders, cones, and spheres
(8.G.C)

O Complete the real n

—— = - ——

Unit Progress. Go back to Moni
your responses. Explain sq
you would still like to wor

on the cover and complete or update
etter now than before or something

ou persevered to make sense of a difficult problem
more SMP on the back of this packet that you think was
e prepared to share an example.

onnections: Explain how you took wholes apart or put parts together to make
concepts or problems.
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Student Resources

STUDENT RESOURCES

Word or Phrase

Definition

theorem states that if the sum of the squares of the
5 equal to the square of the length of the third side, then
Pythagorean theorem.

of a triangle are 3, 4, and 5 units respective en the
because 32+ 42 =52,

is the side of the triangle opposit

rs and their opposites.

rs whose deci ly without
lock of digits.4Fhe Umbers are real

D000 are ir umbers and cannot be written

) sides ae triangle"adjacent to the right angle.

, 2,3, .0 ural numbers are also referred to

perfect square A perfect square, or squa mber that is the square of a natural number.

umber side-length is a perfect square. The

1=12 4=2% 9=32 16=42 25=57 ....

Pythagorean
theorem

s that the sum of the squares of the lengths of the legs of
are of the length of the hypotenuse. See converse of

he lengths of the legs of a right triangle are 5 and 12 units respectively, then
potenuse has length 13 units, because 132 = 52 + 122,

dical expressig i ssion is an expression involving a root, such as a square root. In a radical

expression, the symbol J s called a radical sign, and the number under the radical
sign is called the radicand.

J5 is aradical expression. The radicand is 5.
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Student Resources

Word or Phrase

Definition

integers. Rational numbers can be expressed
ersand n#0.

a quotient of integers.

7 .07=":025=02525....=
3 10

eating dec Is do NOT terminate

these repeating decimals do terminate
= 0.750000...

Dw N

square of a The square g ' e number with itself.
number

square root x: is a number whose square is equal to n, that is, a solution

25= 5, because 5° = (5)(5) = 25

A terminating decimal is a repeating decimal whose digits are eventually a repeating 0
from some point on. The final 0’s in the expression for a terminating decimal are usually
omitted.

4.6200000... = 4.62. It is a terminating decimal with value 4 + % + %
whole numbers The whole numbers are the natural numbers together with 0. They are the numbers
0,1,2,3,....
MathLinks: Grade 8 (2" ed.) ©CMAT 34
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Student Resources

Numbers Squared

er is “squared”? The reason has to do with the area
s is given by

e S=2582,

= 42=16 square units.

Square Roots: Esti

Squared, is equal to 7.

ation to several decimal places:

Find another approximation for /27 using a er capacity, then square that number, and it
will still not be exactly equal to 27.

We know that /27 is an irratio s decimal expansion is infinite with no block of digits that
repeats.

So how do we write 27 ite i wctly is to leave it in square root form.
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Student Resources

Estimating Square Roots with Greater Accuracy: Linear Interpolation

pot estimation. Note: the method illustrated below is

hole number with decimal remainder.

25 and 36 are perfect squares), provide a “magnified”

to 36. Hence

guare inside a 6 x 6 square

x 6 = 62 = 36 unit squares.

efore, +27,

about 5%.(0&1 ulator check: 5% =5.18 and 27 = 5.196)
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Student Resources

A Clever Procedure: Writing a Repeating Decimal as a Quotient of Integers

egers. Therefore, all repeating decimals are rational.
ng decimal to a quotient of integers.

otice that step 2 is above step 1

he “trick” is to multiply both sides of the equation in
step 1 by a power of 10 that will “line-up” t
epeating portion of the decimal.

Subtract the expressions in step 1
esults in a step 3 equation that h
lecimal. Solve for x in step 4 and s
50 it is a quotient of integer,

yourself:

many digits an

10X = 45.454545... gits are repeating?

Let x = 0.45454545...

ply both sides by?

99x = 45.00000... 100 (a power of 10 with two zeros)
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT

Aumber. Evaluate square roots of small
5. Know that ~/2 is irrational.

2orem.

nd its converse.

he unknown side lengt
limensions.

tance between

ational, and

em by rational

tand informally that every
e decim@lieéxpansion repeats
a rational number.

size of irrational numbers, locate
lue of expressions (e.g., T ). For

example, by truncating the decima : show that ~/2 is between 1 and 2, then
between 1.4 and 1.5, and explain how D get better approximations.

ATHEMATICAL PRACTICE
solving them.

he reasoning of others.

977816147450535
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