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MY WORD BANK

brd or phrase, using pictures and examples when
s and examples.

square root
radical expression
(radical sign, radicand)

decimal

he Real Number System
al numbers, whole numbers, integers, rational numbers,
irrational numbers, real numbers)

MathLinks: Grade 8 (2" ed.) ©CMAT 0
Unit 2: Student Packet



2.0 Opening Problem

GLE PARADOX

or 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

square unit of area. Let sre i gth in
re units. Draw squares for s

ed to refer to a number to the second power?

4= _ 5=
- P?=_ 10%2=__
. 142 =__ 152 =__
L 192=__ 202=__
L L 242 = 252 =

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

INVESTIGATION

quare in the grid below represents one square

Calculator check

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

TICE 1

dical expression in My Word Bank.

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

V275 d. V420

linear interpolati

; squa t form:

is approximately units.

s closer to

t

. \[14 is closer to

Whole numbers:

Estimate the fraction.

; square root form:

= 14 units? has side length that is approximately units.
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2.1 Squares and Square Roots

ACTICE 2

o them, “There is no square root of 40.”

e table

About
(fraction an

quare rug with an area of 20 square feet. Explain

7. 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?

thinks the rug will look great in 9. Greg measured the hallway again, and
fhic ] ; : discovered it is actually 4 feet 4 inches
, Which is 4 — feet wide. Will ; , )
y 2 wide. Will the rug fit?

the rug fit?
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2.2 The Pythagorean Theorem

THE 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

it their campsite (point C) a

th, even terrain,

[ ]
w

1. Are the dist nd Minnie the same or different? Explain.

n 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 The Pythagorean Theorem

LE INVESTIGATION

square unit
L )

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 The Pythagorean Theorem

TICE 3

use in My Word Bank.
tenuse of each right triangle P and Q below.

e side length equations.

Triangle Q
Area equation:
+ =
Side length equation: Side length equation:
( 2+ ( 2= ( )2 ( 2+ ( 2= ( )2
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2.2 The Pythagorean Theorem

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

sing square ar
o longest). L

numbers in uare root

a. missing area:

b. missing g ide lengths:

C. missing side lengths:

in the relationship between the legs and hypotenuse of a right triangle.
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2.2 The Pythagorean Theorem

AND AREAS

complete the table below.

Linear or area
relationship

Ing like terms.
11. -5(x—4)+5 12. 2x—4y+ 5x—6y
x+1 1
14. + — 1 “(-x—2
4 8 5 x=2)
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2.2 The Pythagorean Theorem

S THEOREM

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

TICE 4

whole number, write it in both square root form

n theorem is + =

the formula above.

n isosceles triangle
t each measure 12

s drives about 7 miles south on Avenue A,
ows that the straight-line distance from his home
. How many miles does he drive east on Avenue B?

. To get from ho
and then drivg
to his place

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

ND YOUR THINKING

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

\Q/@

3. When the i le all have whole number lengths, we refer to these
” Find the missing side lengths below based upon the
above. (Hint: one triangle below relates to Set 1, the other to Set 2.)

15 25

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

DISTANCES

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

2. ADEF vertices: D (-2,6), E (-646), F (-6,4)

Find |ED|:
|EF|:
|FD|:

1 square
unit of are

v
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2.2 The Pythagorean Theorem

IE AND MINNIE

s page. Maxie and Minnie are at their campsite
Il (point W). Recall that the unshaded portion
mi/hr), and the shaded portion represents

ter making the hike once each, they both think

clearly that they take less ti of the

MathLinks: Grade 8 (2" ed.) ©CMAT 15
Unit 2: Student Packet



2.2 The Pythagorean Theorem

TANGLE PARADOX

pening problem, A Rectangle Paradox, and
nfigured to form the second rectangle. Use a

quare unit of area.

16
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2.2 The Pythagorean Theorem

ND THE BOX

aken up the sport and Dorie wants to send Lorie
h is 45 inches, and she needs to figure out the
so that postage is not too high. Dorie finds a
all. She tells Lorie the dimensions,
club will fit.

10in

2. Find the lengt uld fit inside the shoe box pictured here.

5in

8in

12in
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ING: ANOTHER PROOF

2.2 The 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 thir@side, then
the triangle is a right triangle.

hich explains why the conve

side lengths 3, 4

2. Solve each problem be ate whether it requires the use of the Pythagorean

theorem or its converse.

b. Why is a triangle with side lengths
equalto4 cm, 6 cm, and 9 cm not a
right triangle?

long are the legs of an isosceles d. How do we know that a triangle with
t triangle with hypotenuse equal to side lengths equal to 5 cm, 7 cm and

? J74 cmis a right triangle?
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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.N8f2; SMP3, 6, 7, 8]

G STARTED

numbersintegers, and rational numbers

tegers, but they ARE rational numbers.

n ALL places below where it belongs.

-24

0 2.7 T — -9.1
-3
rational
numbers integers numbers
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2.3 Completing the Real Number System

ERS INVESTIGATION

in words. Use a calculator to check as needed.

s as decimals: Sevenths as decimals:

Pattern description:

tion % 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.
%, though terminating, can be written as 0.5 = 0.50000... = 0.50.
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2.3 Completing the Real Number System

0.9999... =12

(2)

(8)

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

MBER SYSTEM

Does the deci
terminate?

Write with
a repeat bar
(if possible)

Does the
decimal
terminate?

Write as

a fraction
(if possible)

D

0.262262226

6. Record the meanings of irrational numbers and real numbers in My Word Bank.
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2.3 Completing the Real Number System

TICE 6

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

ow this number is irrational

3. Line up pi under your va v d state which is greater. What decimal place verifies
your decision?

a saysithat
correc

rational number because it is equal to 3.14. Why is this statement
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2.3 Completing the Real Number System

ttributed to ancient civilizations. Here are a few.

en places:

Y from the previous page and
number line, explain why not.

able for values of pi and its square.

to the nearest: If T is: Then 72 is (or is about):

Thousandth
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2.3 Completing the Real Number System

WN IRRATIONAL NUMBER

n operation only on your calculator to find a good
rent values of n.

this mean that Jordan

3. Calculate the n. Leave it in square root form. Use the hypotenuse
to estimate mber line.

y 3

o——
RN
N
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REVIEW

PROBLEMS:
PYTHAGOREAN THEOREM

,orD.

er. Our group start poster is

sides lengths:
3and 8

3. How are these two problems
, 10, structurally different than the poster
12 linear units. Why problems above?
is this NOT a right
triangle?
MathLinks: Grade 8 (2" ed.) ©CMAT 26
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Review

ND MATCH

ame number sets and 16 cards with numbers on
est” or “most restrictive” set. For example, 25

bers, but its smallest, most restrictive set is the
a rational number and a real numbgk, and so its

| numbers. Then record all card info

Examples:

Label the point | Write the number
P
Q
Any rationaliplumber between -5 and -4 R
Any irrational number between 3 and 4 4
Any irrational number between -3 and -2 w
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Review

T IT BELONG?:
N THEOREM, AND REAL NUMBERS

D to the
the

A

0.181818...

elon others in the space

hen cha it to a quotient of integers. If it

D

4. Loc
use th

ach number from problem 1 on the number line. When estimating the placement,
rs A — D. Be sure to label all tick marks.
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The inverse of squa
(2 words)

orter sides of a right triangle

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

FOCUS ON VOCABULARY

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
the value of a corresponding cell. Use clues to

s. Once evaluated, the cells will contain the

The Clues

arms on

an
octopus
mber of
toes on
each foot
e. -16=4y+4 f. 24 = -6(s + 4)
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Review

REVIEW

ontinued

bowl restaurants, Viva Las Vegan and Veggie
how how much he would have to pay for different
s of his tables, and the graph for Viva Las Vegan

A Veggie Good
@
Q
(&)
$45
$0 >
1 S # of bowls

r Viva Las Vegan.

relationships? Explain.

c. Whatis the
relationshij

r bo r Viva egan? Write an equation to represent the
cost r of bowls.

3y =12

4(x-y)+x=y+10 |c. 5-x+y=9

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

ECTION

big ideas in this unit. Draw lines to show

Extend applications of volume to
cylinders, cones, and spheres

e e o mm Em mm Em Em = = w—

derstand better now than before or something
you would still like to

3. Mathemat in, how you persevered to make sense of a difficult problem
one more"SMP on the back of this packet that you think was
it and be prepared to share an example.

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

STUDENT RESOURCES

Definition

Word or Phrase

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

Pythagorean
theorem

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

cal expre

expression 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 a radical expression. The radicand is 5.
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Student Resources

Word or Phrase

Definition

of integers. Rational numbers can be expressed
egers and n# 0.

is a quotient of integers.

hre rational numbers because they can be

=4
1

o1 T -7 .09E =
’25_5’0'7_ﬁ’0'5_

e same block of digits. A
decimal is regarded
resent rational

these ting decimals do NOT terminate

ce 5% =(5)(5) = 25. The square of -5 is also 25, since
his is different than -52 = -(5)(5) = -25.

square root ber n is a number whose square is equal to n, that is, a solution
n. The positive square root of a number n, written Jn | is the
sitive number whose square is n. Except where otherwise noted, the term “the square

of n” refers to the positive square root.

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

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

Ses=82
bd” = 427 16 square units.

e from?

olution of an equation. A “square
bt is, of solving the equation s? =

Square Roots: Estimates Vers

that 3 0 9

o) rationa mber the en squared, is equal to 7.

we ¢
2)2 =

an appro jon to several decimal places:
196152)( 5.:196152) = 26.9999956.

greater capacity, then square that number, and it

We know that /27 is anirra
repeats.

w and its decimal expansion is infinite with no block of digits that

So how do we write only wa Wi exactly is to leave it in square root form.

If we choose
between. We kno

he simplest way may be to state which two consecutive integers it is

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

Estimating Square Roots with Greater Accuracy: Linear Interpolation

root estimation. Note: the method illustrated below is

a whole number with decimal remainder.

(25 and 36 are perfect squares), provid

25 to 36.

r, shaded square inside is 5 x 5 =52 = 25
unit squares.

27-25 _
36-25

[~

So,

N
N
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Student Resources

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

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

Notice that step 2 is above step 1

The “trick” is to multiply both sides of th
step 1 by a power of 10 that will “line-up’
repeating portion of the decimal.

Subtract the expressions in ste
results in a step 3 equation that
decimal. Solve for x in step 4 and
so it is a quotient of in

gits are repeating?

at do | multiply both sides by?
99x =45.00000... 10Q (a power of 10 with two zeros)

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

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT

pumber. Evaluate square roots of smal ect
es. Know that /2 is irrational.

heorem. \

and its converse. \

ne the unknown sid gthsSin kight triangles in real-
d three dimensio

~N

ystem.

rmally that every
al expansion repeats

estimate the value of expressions (e.g., i ). For

show that /2 is between 1 and 2, then
D get better approximations.

OR MATHEMATICAL PRACTICE

S ‘|;ai’
SMP1 Make sense of problé afid’perseverefi solving them.

SMP2
SMP3

and qUantitativel

que the reasoning of others.

for and express regularity in repeated reasoning.

9'7816147450535
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