&)

B. 1. Different partitioning strategies will
fead to different forms of this rate.
(See Figure 3, next page.)

Applications: 1-6 | Connections: 25-26 '~ 2, Different partitioning strategies will

Extensions: 31-33 lead to different forms of this rate.
B S (See Figure 4, next page.)
Answers to Problem 2.1 C. 1. Several answers are possible. The picture
..................... will lead many students to say that could
A. 1. Different partitioning strategies will lead be 8 people in her group.
to different forms of this unit rate. Some 2. There are multiple answers. For example,

students may see this as an implied
division with six segments divided up .
among the four people.

(See Figure 1.)

there could be 4 people in her group.
There could be 2 people in her group.
It would be unusual to share the chewy
worm between 2 people for that drawing.
2, Different partitioning strategies will lead

to different forms of this unit rate.

{See Figure 2.)
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Figure 1

Each person gets 1% segments.

1 2 3 4 1 2 3 4

Each person gets % segments.

1 2 3 4 1 2 3 4 1 2 3 4

Each person gets % segments.

11213 4(1121314[112|3|4|1|2|314|1]2|3|4i1|2|3|4

Figure 2

Each person gets 1;— segments.

1 2 3 4 5 6 |1:2:3]4i5!6

Each person gets % segments,

1:2:3(4i5i6/]1]2

_];;_
- d;_
By
(9]
];;_
-
_};;_
-1;;,
ExN
_];;_
-];{-

345161
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The answer depends on the number of ‘ the chewy worm. If 2 people share, there

people in the group. If 8 people share, would be 3 segments per person. Each

there would be % or % of a segment per person is then getting % or % of the chewy
person. If 4 people share, there would be " worm. If 3 people share, there would be

% or 1—12- segments per person. If 2 people 2 segments per person. Each person is
share, there would be 3 segments per then getting % or %— of the chewy worm.

person. If 3 people share, there would be
2 segments per person. If 6 people share,
there would be 1 segment per person.

If 6 people share, there would be 1
segment per person. Each person is then
_ getting % of the chewy worm.

4. There are multiple answers. Note: The
unit rate becomes the number of pieces
each person gets {(numerator), and
the number of segments becomes the

D. Answers will vary. If the worms are the same
size, sharing a 6-segment worm among
4 people gives a bigger share: 7 of a worm

instead of %2 of a worm. If the segments

6 3 are the same size, then the worms are
there would be g or 7 of a segment per different sizes and the shares would be

whole (denominator). If 8 people share,

3 equal segments per person.
erson. Each person is then getting +
: P ) P 9 9% E. Possible answer: Every time | found a
. of the chewy worm. If 4 people share, per-person amount, | found a unit rate. This
- there would be 1% segments per person. told me how many seg'mer}ts of the che.wy
. | 6 41 worm each person got. This happened in all
. . . i
. Each person is then getting 4 or 2 of of Questions A-D.
1) 6%
t
! Figure 3 ’
I : |
. | Each person gets %-I— 13 of a segment. |
! L . :
. 1321314 15:6/[7 1891101112000
:' ! i v I3 i i — ' i 13 ] + t t il
¢ 4 -7 !
- 1

I I 1] t t + r ] 1 :
r P Lo

1121314:5:6/|7:819:10/11/12

Each person gets % of a segment.

1121345

6|7:8:9/10{11112|1:2:3]|4;5.6|7i8!9/10/11{12 ;

. Figure 4
Each person gets %+ 1—15 of a segment.

1 2 3 4 5 1123

Each person gets % of a segment.

1 2 131415 1 2,314 ,5 1 2 31 4
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At a Glance Problem 2.2 Pacing 1 Dy

2 o 2 Unequal Shares: Using Ratios and Fractiqns

Launch

139083600040 585333045053 232338233003033202099229200906033598304BIVVCERDUNO0OGOIIPIOIIIOIITITE

The context of this problem is different from that of Problem 2.1. Children
are not sharing equally; they are sharing according to their ages.

Accessibility

Students should understand that there is a connection between

: . . . . . Labsheet
equivalence of fractions and equivalence of ratios, but this connection )
does not need to rely on writing the ratios as fractions. ® 2.2: Fraction

Strips

Explore

9460900203009 292322933333530340933333083919233303330223% PP P E I P IS0 04809833000 FAAINSRANNALSEOEIINCIIEPAN09I00IEIDIIE

As students work, listen for their ability to describe why their ratios are equivalent.

To help students who may incorrectly think that “getting more pieces” means that
the ratio is becoming more favorable, remind them that the ratio is the comparison
between the numbers. In the case of Jared and Peter, Peter gets 15 times the
segments that Jared gets.

To help students focus on equivalence, show them diagrams of chewy fruit worms
that are the same size but that have different-sized segments. Students will
probably relate these diagrams to Investigation 1. They will see that computing the
scaled-up ratio is much like finding equivalent fractions.

Summarize

Focus on equivalent ratios and their relationship to equivalent fractions. Ask
students to describe the ways in which they found equivalent ratios. You could
begin with the common factor strategy described in the Explore section by saying,
- We know that Crystal and Alexa can share a 9-segment worm. | talked to a group
that found a lesser number of segments that Crystal and Alexa could easily share.
| want them to talk to us about how they found that number.

0008 E a3 BN 8332039330003 3B02I0R020023 6500400008 000042400438 32T IANILINRAATINRIIBIPIPIITIIIEIIILIIGIIEOIOVYOITDY

s @@’ | Answers to Problem 2.2

A. Crystal and Alexa could share a 3-segment
worm without cutting; Crystal gets
Appllcatlons 7 15 | Connec’uons 27 28 ', 2 segments and Alexa gets 1. They could
Extensions: 34-35 share without further cutting worms with
: e 6 segments, 9 segments or any number of

segments that is a multiple of 3.

Copyright ® Pearson Education, Inc., or its affiliates. All Rights Reserved. At a Glance
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B.

Some possible answers include:

Crystal’s
Segments

2 1 3

4 2 6

6 3 9

8 4 12

10 5 15

12 6 18

14 7 21

1. They could share a 25-segment
worm (Jared gets 10 segments, Peter
gets 15), or a 5-segment worm (Jared
gets 2 segments, Peter gets 3), or any
multiple of 5 segments,

Some possible answers include:

2 3 5
4 6 10
6 9 15
8 12 20
10 15 25
12 18 30
14 21 35

2. The ratio of the number of parts Jared
gets to the number of parts Peter gets is
10to 15, or 210 3.

Some possible answers include:

. Yes. In both cases, the relationship

_ Jared’s Peter's Ratio for
Segments | Segments | Segments | Jared to Peter
2 3 5 2to3
4 6 10 4to6
6 9 15 6to9
8 12 20 8to12
10 15 25 10to 12
12 18 30 12to 18
14 21 35 14 to 21

Cornparing Bits and Pleces

At a Glance

between the boys' shares is the same. For
every 2 segments Jared gets, Peter gets
3 segments. In the case of 10 to 15, Jared
gets 2 segments 5 times, and Peter gets
3 segments 5 times,

. There are two unit rates with one of the

boys getting 1 segment: Jared gets %
of a segment for every 1 segment for
Peter. Jared gets 1 segment for every
1;— segments for Peter.

. Possible answers: Caleb might be 8 years

old and Isaiah 6 years old. They might be
4 and 3. They might be 12 and 9.

. a. Crystal gets % of the worm she shares

with Alexa. Alexa gets % of the worm.

b. Jared gets % of the worm he shares
with Peter. Peter gets % of the worm.

c. Answers will vary. Possible answer:
If | write the fraction of the worm
each person gets using the same
denominator, the ratio of the
numerators is equivalent to the

“ratio of the number of segments
each person gets.

For example, Caleb gets 1—81 {or %) of the

worm and lsaiah gets % (or %) of the

worm. The ratio of the segments is 8 : 6
{or 4 : 3). If you add the two numbers
in the ratio, you get a number that can
be the denominator of the fraction of a
worm each person gets. For example,
if the ratio of segments is 4 : 3, then
one person gets 4 out of every (4 + 3)

segments, or % of a worm, and the other
gets %

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.




Suggested Questions

- @ What are some patterns you notice in the rate table in Question A? Are there
more ways than one to find missing entries in the rate table?

¢ One person doubled the cost of 10 chewy fruit worms to get the cost of
20 chewy fruit worms. Another person found the cost of 1 chewy fruit worm
and then multiplied by 20. Why do both strategies give the same answer?

D R R N N RN BILEEBOLEL e EatLe e Ectte Eone EEEne ErEeErbOEcrecr sicceooct toottoeetectseceoeesessdses

3. 10 ounces of popcorn kernels are needed
to make 40 cups of popcorn. 25 ounces
. = RO of popcorn kernels are needed to make

Applications: 16-24 | Connections: 29-30 - 100 cups of popcorn.

Extensions: 36-37 - 4. 50 ounces of popcorn kernels are
e - needed to make 200 cups of popcorn or
_ 100 servings.
, Answers to Problem 2.3 5. % ounce of popcorn kernels are needed

SEE P00 ECIIIIPINLIONEILOCEELOIMELOOIILOLOORRELTEREBERERDE N

to make 1 cup of .
A. 1. (See Figure 1.) © make 1 cup ot popcorn

} : . C. 1. Rate tables show that ratios can be

2. It will cost $.30 for 3 worms. It will cost multiplied or divided to find equivalent
$30 for 300 worms. ratios. For example, if you know one

3. You can buy 500 worms with $50. You can ratio, you can find another equivalent
buy 100 worms with $10. ratio by doubling, tripling, or halving, etc.

4. The unit price for one worm is $.10. The 2. Unit rates are easy to work with because
unit rate for one worm s $.10, i.e., $.10 you multiply them by the quantity or
per worm, number of units to find an equivalent

B. 1. (See Figure 2.) } ratio. For example, if you know that the

unit rate is 4 cups to 1 ounce, then for
3 ounces you will get 3(4) = 12, or
12 cups.

2. 48 cups of popcorn can be made from
12 ounces of popcorn kernels. 120 cups
of popcorn can be made from 30 ounces
of popcorn kernels.

Figure 1
Chewy Fruit Worm Pricing

1 5 10 | 15 | 30 | 90 | 150 | 180
$10 | $.50 | $1 |$150| $3 | $9 | $15 | $18

Number of Worms

Reduced Price

Figure 2
Popcorn Table

4 8 |12 |16 | 20 | 24 | 28 | 32 | 36 | 40 | 44 | 48

Number of Cups of Popcorn

Number of Ounces of
Popcorn Kernels

1 2 3 4 5 6 7 8 9 11011 |12
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E. . This is possible. In the image on the
left, the temperature was 10° C; in the
photo on the right, the temperature

- Applications: 1-15 | Connections: 20-22, 24 | was —10° C. This means that each
. Extensions: 89-91 day's temperature was 10° from
e T T e e freezing—one day was above freezing;
the other day was below. The two
Answers to Problem 3.1 temperatures are 20 degrees apart.
A 1. (See Figure 1) . Yes..lf'the bird and the fish are )
56789 5 Il th equidistant from sea level, the height
2. 3 4+ 5o 50 5 —7- All those that of the bird’s position would be the
have numerators greater than the positive value above sea level and the
denominators. depth of fish's position would be the
B. 1. (See Figure 2.) negative value below sea level.
2. 11, 22,3,31 —11 and —12. All those . Aaron is correct. If he gets the answer
373 3 3 3 right, he will have 300 points. If he
that are whole or mixed numbers. :
gets the answer wrong, he will have
C 1 —5 —300 points. The absolute value
2. 1 of each of these numbers of points
2 is 300.
3.0
4 _(1_) __1 . The point values of the questions:
o2 1 2 _y could be any pair of opposites.
“(‘(i)) = ‘(‘2) -2
D. 1. 1and —1
2. Two numbers: % and —%
3. One number, 0
Figure 1
-2 4.3 2 1 0 1 23 4 5 6 7 8 9
4 4 4 3474 4 4 1 4 & 4 4 4 4 1
| ! ] ] | ] ] i | I ! ] | ] ! 1 | ! ! [
| 1 { T | I T i | 1 | lj [ i | 1 1 I 1 1 T
-2 -1 0 1 2 3
Figure 2
1241 IR | 1 2 31
1 3 L 3 3 3 .1 3 3 33 .
VR ! | ] ! i ] ! | ] ! | ! ! | ] ] |
] T T I T T ] T T I T 1 I 1 T | 1 T T
-2 -1 0 1 2 "3 4
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3 . 2 Estimating and Ordering Rational Numbers

Launch
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One way to estimate the size of a fraction is to compare it to
benchmarks.

Suggested Questions . @ benchmark

® Name a fraction close to, but not equal to %
® Is it greater than or less than 17

7 ' Labsheets |
° Name a fraction close to, but not equal to —%. " ® 3.2A: Fraction E
° Is it greater or less than -—%? ‘, Benchmarks §
' 3.2B: Fraction
Explore Benchmarks
If you think of a fraction as a part-whole relationship, then if two ¢ rulc.ars
fractions have common denominators, their pieces are the same size. ;¢ unlined paper
The numerator tells how many pieces are in each fraction, so the fraction ; ® Fraction Shapes
with the greater numerator is greater. i Tool
If you think of a fraction as a part-whole relationship, then you can * Number Line
compare it to benchmarks by determining how far it is from the . qul
benchmark. e -
Summarize

tes0009 PP e Ollo.‘..v"‘."‘ll;..'llillill.Ilh'..t"ttbbo"o"..,l.l.lll llllll LR I N NN N Y tssease seseverrr g (XX R

Discuss how students used the benchmarks and equivalent fractions to order the
rational numbers.

Discuss where % and % belong. Students often want to “round up” and say that
these numbers are closer to the right-hand benchmark. Take some time to discuss
why rounding is not always the most effective strategy.

tTrsvusneszense M A R A R teressrsorrae

srrrrccrseraercarecnne e SV eI IIIIIIIOIIIIIIIEIINIEUNTS Arus

VA ) Answers to Problem 3.2

bt A. (See Figure 1, next page.)

ions: 16~19 | Connections: 23, 25-52
Extensions: 94-96, 98-99

App!icaf B. 1. —% < 3; because a nerq.ative number
‘ always less than a positive number.

2. 0> —3; because zero is always greater

than a negative number.

. 3. —% > —171; because ~% or —1% is closer

R
to zero than 5 or 52.

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved. Al o o




4. Yes; Every positive number is greater than 3. §> %; % is equivalent to %, which is less

its opposite, but this isn't true for every than 2
number. Zero is equal to its opposite. '13 3
Negative numbers are less than their 4 75 <¢ &; When | rewrite the improper

opposites. 'fract|ons as mixed numbers | have 112

o

Blake is correct. {—é = ?—) and I_Z’ =2
g g SO g’ is further to the right of zero
(making it greater) and _3 is further to

the left of zero (making it lesser).

and 13. ﬁ is less than 1 & SO .1|—§ is less
than g’

5. —% < §i Negative numbers are always less
than posmve numbers,

Blake's strategy will always work for 6. —11= 4

comparing two negative numbers; the

number with the greater absolute value

o

1. Both mixed numbers have
1 has the whole part so, | look to the

1.
is farther to the left, so it is the lesser. - fra;ctlon part. —g Is closer to z?ro than
When comparing two positive numbers, —3s0 _1 is greater than —15.
the number with the greater absolute D. 1. The account activities on October 21st
value is still farther away, but to the and October 23rd have the same
right of zero, making it greater. When absolute value. This information tells
comparing numbers with different signs, Brian that on October 21st he spent the

finding the distance from zero is not same amount of money he deposited on
helpful. October 23rd.

c 1 %< g; Since they have the same 2, Yes. The absolute value of the account

denominator, | look to the numerator withdrawal on October 27th is less
Five i ,5 less than six so 2 is less than than the absolute value of the account
8 8 withdrawal on October 21st.

2, 2 > &i They have the same numerator ;
so | compare the denominators and find )
that one sixth is greater than one eighth.

Therefore, % is greater than %

t-u--..o.ut‘tuootﬁ'tttO‘otoonorlQ--lnl'tl-ttl0'0000OiooooQoltt'l!l"-.llniovpoo--atn

L L N R T T ]

Figure 1

Closer| Half- Half- | Closer | Closer| Half- | Closer | Closer| Half-
to—-11 way to0 | way 1 way | to1

to — 10-1-
2 2

5|1 _.3(_2|_1 113 |1316]3]a 1
6 4 3 3 5 12 8 10 4 5 ‘ 12
_6 _3 1 3 (4 7109
7 8 10 717 8 | 8 ,
112 7 ;
3 3 9 ,
ji '
10
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Be sure that the strategy of writing equivalent fractions with a denominator of 100
comes out in the discussion. Ask students to rewrite each decimal as a fraction. This
may help them see how the denominator relates to the place value of a decimal.

sessenpransscnca vevuoee R Y N N N Y R Y] @esececsrrebsbatcce trettetececec oo e

C. 1. Other nice numbers include 2, 5, 10, 20,
25 and 50. Any factor of 100 will give a
number of people with whom Ann can

Applications: 53-69 | Connections: 93 | share without cutting into smaller pieces.
Extensions: None 2, 3, 7 or any number that is not a factor of
T 100 will need the lasagna cut into 100
servings, in addition to fractional servings.
Answers to Problem 3.3 9 ; 9
.................. sirisrciisiaiiiiiiniienenseaene D Sonam is wrong. 0.1 represents 75 of a pan

A. 1. Each co-worker gets 10 servings, or 11—0,

of lasagna, which is 10 servings (or A0 o
or 0.1 of a pan. J 5 100

a pan), and 0.09 represents T%G of the pan,

2. . If stud ink
Answers may vary. If students thin which 9 servings. Therefore, 0.1 > 0.09.

in terms of a share as a fraction, each
co-worker gets 1—1(—) of 400 square inches.

If they mark a grid, they may describe the
share in terms of length and width; each
co-worker may get a 2-inch-by-20-inch
piece or a 4-inch-by-10-inch piece.

B. 1. Each teacher gets 25 servings, or % or %
or 0.25 of a pan.

2. Each sixth-grader gets one half of a

serving, or 2%0 or € or ﬁs-o—ﬁ or 0.005

of a pan. 100
3. Each neighbor gets 1215 servings, or 1§ or
1
125

2 125
700 " 7000 ©" 0.125 of a pan.
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place-value chart.

Appllcatlons 70—84 88 | Extensmns 97 i

Answers to Problem 3.4

1.25 2_50 3_175 4 _ 100
2. nd4—100.

4 100" Z‘ﬁﬁ' 100
_ 2_ 3_ 4_
=0.25,=050,7=075, 3= 1.00

Hundredths grids or strips help us to
see both fourths and hundredths at
the same time. We can see that groups
of 25 hundredths cut the strip or grid
into four equal parts. Hundredths are
important because there is a place for
hundredths in the decimal system.

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.
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Relate the work students have done with tenths and hundredths to the

Labsheets

Explore . 3.4 »
As you circulate, ask students to explain their reasoning. Repartmornng

. Number Lines |
Talk with students about ways to use the number line, grid, and e 3ACE: Exercises |
equivalent fractions with powers of 10. 7376 ’
Summarize  © tenths,
........................................................... 4980308030 00000000aa00003s hundredths,
Discuss student strategies to ensure that all students can relate thousandths, and
decimal equivalents of fractions to fractions with powers of ten in the ten-thousandths
denominator, unit fractions, and benchmark fractions. grids to display

~ When discussing the decimal-fraction relationship for % and 13, help and shade

students understand that some fractions do not have exact decimal * @ Fraction Shapes
equivalents. Tool Y

* © Number Line

Tool |

1_2 _ 2_4 _

5=10~ 025515~ 04

3_1_5 _ 63 _ 126 _
z=3=175=05, 50—100—1.26, and
112 . 56 _

200 = 700 — 0-56

. g=% and 3 doesn’t share a common

factor with 10 (or any power of 10).
Therefore, multiples of 3 will never

be a power of 10. 8 is also difficult

to write with a denominator that is a
power of 10 because the factors of 8
are 2 X 2 X 2 and the factors of 10 are
2 X 5. However since 1000 =2 X 2 X
2 X 5 x5 x5, it's possible to rename
% as 125 thousandths or % This

relates to the work done earlier in the

unit Prime Time. : :
mactance  (EEXEIE
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. 0.85
. 0.82
. 0.500
1o 05 1~033 —1——0.25;
. —3=-05;1~033 —}=-0.25

. Fractions that are easy to write as decimals,

such as 1% and g, have a power of ten in
the denominator or can be easily renamed
with a power of 10'in the denominator.
Some fractions, such as l, are difficult but
still possible to rename with a power of
ten in the denominator. Other fractions,
such as 17, cannot be renamed with a
denominator that is a power of 10 because
the denominator does not share a factor
with any power of 10.

. a. 0.333

fops
Z
I‘l &
(@]
i
|
w
I

Ty

_4__gg.
~0.6; —§=-0.8;

1l u-llo~u1|m i
Il
|
—_
N
(8211

3 4 _ 950 2= :
25;2=0375; £ =0.50; 3 = 0.625;
75;5=0.875

2 3.
.33333...;§=0.6666...; 3= 1;

.33333...

Answers will vary. Students might use
the unit fractions for which they know
decimal equivalents and find multiples.
For example, 5= 0.2

S0 %= 2X0.2=0.4. They also

might rename each fraction with a

W[ W= o]0~ 0OINY
Il
- o o o

denominator that is a power of ten. So

—% = %70% =0.375. Students who prefer to
work with models may use their fraction
strips with the related tenths strips,

hundredths strips, or number lines.
2,0.32
4, —0.88

1202:1~017 1= —0.125 1 —
l1-02;1~017, -}=-01257=0.1.

No o ks nd2

O

% is half of Z‘ The absolute value of the
decimal equivalent for —% is half of the
absolute value of the decimal equivalent
21
for —7.
13 is half of % The decimal equivalent for
13 is half of the decimal equivalent for %
1
b —3
21 1
c d. 0
0.1<0.9
0.3<0.33
0.25=0.250
0.12<0.125
—0.1 <01
-0.3<-0.27

Answer may vary. Sample answer:
One the number line, 0.3 is to the left
of 0.33.

. Answer may vary. Sample answer:

One the number line, 0.1 is to the right
of —0.1.

One the number line, 0.25 and 0.250
share the same point.

Comparing Bits and Pieces At a Glance
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B. % = 0.8 kilograms of cheddar cheese,

% = 2.3 kilograms of peanut butter, and

Applications: 85-87 | Connections: 92 4 apples for each box (with 5 leftover apples).
Exten5|ons 100-105 This is a case where it does not make sense
e . e to find a part of a whole with the context of
apples Z 7!
Answers to Problem 3 5 Lf v

C. =05 kllograms of ralsms, 12~ 0}29

R N R Yy R 14

A 1. Z = 0.5 kilograms of wheat crackers, 163

or 26 = 2.1666... kilograms of powdered

d24

kilograms of saltlne crackers, ZZ 55

kilograms of powdered'mllk (5§ as a mixed

milk, an = 4 oranges.

number), 13 oranges (with 13 leftover
2. Mary and Meleck are saying the same

number in different forms, as an improper
fraction and as a mixed number. It's
possible that Mary either thought of

oranges), ?—?T = 2.786 kilograms of peanut

1015 219
butter and —% =55 =10.75 kilograms of

dividing each kilogram into 6 parts or Swiss Cheese (equwalent fraction of 21 28 i)
she s saying 13 + 6. Meleck also likely D. The sharing in this problem suggests that

thought 13 + 6 to get 2 and then used we should divide the item we are sharing
by the number of shares. in this case, that

means dividing the number of kilograms of
food (which is the numerator) by the number
of boxes being packed (the denominator).

his benchmark for 1 73 Funda s answer is

another version of Melecks benchmark.
All answers are correct.

3. Scooter is correct. He is using an The result is an equivalent decimal, similar
equivalent ratio to find the unit rate of to Funda's strategy. Students may also use
oranges per 1 box. ratios of kilograms to boxes instead of the

fraction of a kilogram being put in each box,
similar Scooter’s strategy.
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