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Lesson 2

Lesson 2

Objective: Express metric mass measurements in terms of a smaller unit;
model and solve addition and subtraction word problems involving metric

Mmass.

Suggested Lesson Structure

Hl Fluency Practice (12 minutes)

I Application Problem (8 minutes)
Concept Development (30 minutes)

[l Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Convert Units 4.MD.1 (4 minutes)
= Unit Counting 4.MD.1 (4 minutes)
= Add and Subtract Meters and Centimeters 4.MD.2 (4 minutes)

Convert Units (4 minutes)

Materials: (S) Personal white board

Note: Isolated review builds fluency with conversion so that
students can use this skill as a tool for solving word problems.

T: (Writelm=__ cm.) 1 meteris how many
centimeters?

S: 100 centimeters.

Repeat the process with the following possible sequence: 2 m,
3m,9m, and 6 m.

T: (Write 1,000 g = kg.) 1,000 grams is the same as
how many kilograms?
S: 1 kilogram.

Repeat the process with the following possible sequence: 2,000 g,
3,000 g, 7,000 g, and 5,000 g.
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A NOTE ON
STANDARDS
ALIGNMENT:

In Module 2, students convert metric
mass units to add and subtract mixed
units. This lesson builds on the content
of 2.MD.5 and 3.MD.2.

Occasionally, students work beyond
the 4.MD.1 and 4.MD.2 standards by
converting from a smaller unit to a
larger unit. They do this by creating a
connection between metric units and
place value units.

Develop students’ basic number sense
to make these conversions, and always
accept answers in the smaller unit.

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Use color to customize the
presentation of the Convert Units
activity. Enhance learners’ perception
of the information by consistently
displaying meters in one color (e.g.,
red), while displaying centimeters in a
different color (e.g., green). In
addition, use color to distinguish the
two parts of the number bond.
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T: (Project a number bond with 2 kg written as the whole, 1 kg as one of the parts, and g as the
other part.) Fill in the unknown part.

S:  (Write a number bond with 2 kg as the whole, 1 kg as one of the parts, and 1,000 g as the other
part.)

T: Write the whole as an addition sentence with mixed units.
S: (Writelkg+1,000g=1kg+1kg=2kg.)

Repeat the process with the following possible sequence: 3 kg =2 kg + 1,000 g and 5 kg =4 kg + 1,000 g.

Unit Counting (4 minutes)

Note: This fluency activity deepens student understanding of the composition and decomposition of unit
conversions, laying a foundation for adding and subtracting meters and centimeters. The numbers in bold
type indicate the point at which the direction of the counting changes.

Direct students to count by 50 cm in the following sequence, letting them know with gestures when to
change direction in counting:

= 50cm, 100 cm, 150 cm, 200 cm, 250 cm, 300 cm, 250 cm, 200 cm, 150 cm, 100 cm, 50 cm.
= 50cm,1m,150cm,2m, 250cm,3 m,250cm, 2 m, 150cm, 1 m, 50 cm.

= 50cm,1m,1m50cm,2m,2m50cm,3m,2m50cm,2m,1 m50cm,1m,50cm.
Add and Subtract Meters and Centimeters (4 minutes)
Materials: (S) Personal white board

Note: Reviewing this concept from Lesson 1 helps students work towards mastery of adding and subtracting
meters and centimeters.

T: (Write540cm +320cm =____.) Say 540 centimeters in meters and centimeters.

S: 5 meters 40 centimeters.

T:  (Write 5 m 40 cm below 540 cm.) Say 320 centimeters in meters and centimeters.
S: 3 meters 20 centimeters.

T:  (Write 3 m 20 cm below 320 cm.) Add the meters.

S: 5 meters + 3 meters = 8 meters.

T: (Write5m40cm+3m20cm=__ .) Add the centimeters.

S: 40 centimeters + 20 centimeters = 60 centimeters.

T: (Write 8 m 60 cm as the sum on the line.) Say the addition sentence in centimeters.
S: 540 centimeters + 320 centimeters = 860 centimeters.

T: (Write420cm +350cm =___ .) Onyour personal white boards, write 420 cm + 350 cm by

representing each number of centimeters as meters and centimeters, and then combining meters
and centimeters.

S: (Writedm20cm+3m50cm=7m70cm.)

model and solve addition and subtraction word problems involving
metric mass.
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Repeat the process with the following possible sequence: 650 cm — 140 cm and 780 cm — 210 cm.

Application Problem (8 minutes)

The distance from school to Zoie’s house is 3 kilometers 469 meters. Camie’s house is 4 kilometers 301
meters farther away from Zoie’s. How far is it from Camie’s house to school? Solve using an algorithm or a

simplifying strategy. )
Algori Simpliefui S‘h"*—{"

g 3409 m 4 Qun + 20l = HT0m t 200m = TT0m
—
F ] j + 4,%01 m N\
JemilAm HemH0lm ! % m + Ym= Tim C=7PM770M

Camies hwuse is 7770 meters fraim schoo|.

Note: This Application Problem reviews Lesson 1. Students express a metric measurement in a larger unit in
terms of a smaller unit and model and solve an addition word problem involving kilometers and meters. Be
sure to discuss why 7,770 m and 7 km 770 m are the same.

Concept Development (30 minutes)

Materials: (T) 1-liter water bottle, 1,000 small paper clips, dollar bill, dictionary, balance scale, weights (1 kg
and 1 g) (S) Personal white board

Problem 1: Convert kilograms to grams.
Display the words weight and mass.

T: (Hold up a 1-liter bottle of water.) This bottle of water NOTES ON
weighs 1 kilogram. We can also say that it has a mass
. - . TERMINOLOGY:
of 1 kilogram. This is what a scientist would say.

T: (Hold up the dictionary.) This dictionary weighs about

Mass is a fundamental measure of the
amount of matter in an object. While

1 kilogram. weight is a measurement that depends
T: (H0|d up the paperdip.) The mass of this small upon the force of gravity (one would

paperclip is about 1 gram. A dollar bill weighs about 1 weigh less on the Moon than one does

gram, too. on Earth), mass does not depend upon

the force of gravity. We use both
words here, but it is not important for

T: (Write on the board: 1 kilogram = 1,000 grams.) If the

mass of this dictionary is about 1 kilogram, about how . A

) . ) students to recognize the distinction at
many small paperclips will be as heavy as this this time.
dictionary?

Lesson 2: Express metric mass measurements in terms of a smaller unit;
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S: 1,000 paper clips.

Take one minute to balance 1 dictionary and 1,000 small paperclips on a scale. Alternatively, use a 1-kilogram
mass weight. Also balance 1 small paperclip and a 1-gram weight.

T: Let’s use a chart to show the relationship between

kilograms and grams. Mass
T: (Display a two-column chart, and fill it in together.)
We know that 1 kilogram equals 1,000 grams. ke g
T: How many grams is 2 kilograms? 1 1,000
m S: 2,000g. " Z, 000
T: How many kilograms is 3,000 grams?
S: 3ke. 3,000

Continue up to 10 kilograms.

D

4 4,000
5 5,000
lo

7

T: Compare kilograms and grams.

L S: Akilogram is heavier because we need 1,000 grams to
equal 1 kilogram. = 1 kilogram is 1,000 times as
much as 1 gram.

6,000

T: (Display 1kg500¢g= g.) Let’s convert 1 kg 500 71000
g to grams. 1 kilogram is equal to how many grams? 8 g‘ 00D

S: 1,000 grams.

T: 1,000 grams plus 500 grams is 1,500 grams. (Fill in the 9 4,000
bIank.) 10 10‘ DOD

T. (Display1kg300g=__g.) 1kg300 gisequal to how
many grams?

S: 1,300 grams.
Repeat with 5 kg 30 g. (Anticipate the incorrect answer of 530 g.)

T: 2,500 grams is equal to how many kilograms?
S:  2kg500g. We made two groups of 1,000 grams, so we have 2 kilograms and 500 grams.

Repeat with 5,005 g.

Problem 2: Add mixed units of mass using the algorithm or a simplifying strategy.

T: (Display horizontally: 8 kg + 8,200 g.) Talk for one minute with your partner about how to solve this
problem.

S:  We can’t add different units together. = We can convert the kilograms to grams before adding.
We can rename 8 kg to 8,000 g. 8,000 g + 8,200 g = 16,200 g. = We can rename 8,200 g to
8 kg 200 g.

Are you going to use the algorithm or a simplifying strategy?
S:  Asimplifying strategy!

model and solve addition and subtraction word problems involving
metric mass.
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Why?

S:  Thereis no regrouping. |can add the
numbers easily in my head. 8,200 g = 8 kg
200g. 8kg200 g+ 8 kg =16 kg 200 g.

T: (Display horizontally: 25 kg 537 g+ 5 kg 723
g.) Asimplifying strategy or the algorithm?
Discuss with your partner.

S: Ithink the algorithm because the numbers are too big.
- There is regrouping and the numbers are not easy to
combine. = | think | can use a simplifying strategy.

T: Choose the way you want to do it. You will have two
minutes. If you finish before the two minutes are up,
try solving it a different way. Let’s have two pairs of
students work at the board, one pair using the
algorithm, one pair recording a simplifying strategy.

After two minutes, review the student work on the board,
which hopefully includes strategies such as those below. If not,
gently supplement or provide alternative solutions such as the

Lesson 2

§kq + §,2009
§ kg ¥ & K4 2004 - n,\<3 2009

10000 * 8’,200(3 = 1,200 = bkq 2004

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Vary your demands and provide
supportive tools (e.g., calculators) to
students as they meet the challenge of
regrouping, conversions, and two
methods of solving. Students working
below grade level may benefit from
mastering one method of solving first.
Or, consider altering the degree of

ones below. Solutions A and B use an algorithm. Solutions C difficulty of the computations.

and D are simplifying strategies.

® \ © ®

75 kg 53’)3 25,5373 25"3*’56:&06 5%y +7%\33 = l,')-Doadaoj
+ Hlg 11%g + 5,11%q 53T+ T239= 5204+ 730 | 500 31 W 23 = |,2u0,
301y \7}((03 31,1609 | 9301 = (2l *«ow/a\z“"s
]b‘) 2ebg ltj 20y
31 kg 2Uedg Boky+ Lty + 2oy 3ty Zily | 2010 Dt L Ul Bllglicy

Note: Students have been learning numerous simplifying strategies since Grade 1. These are only two of the
strategies they may have learned. Encourage students to compare their strategies as they work through each
problem they solve mentally.

Problem 3: Subtract mixed units of mass using the algorithm or a simplifying strategy.

T: (Display horizontally: 10 kg — 2 kg 250 g.) A simplifying strategy or the algorithm? Discuss with a
partner.

S:  There are no grams in the number I’'m subtracting from, so I'm going to use the algorithm. = This is
like 10 thousand minus 2 thousand 250. I’'m going to use the algorithm, because there is a lot of

regrouping. > |think | can do this with a simplifying strategy, because we are subtracting from
10 kg.

T: Choose the way you want to do it. You will have two minutes. If you finish before two minutes is up,

COMMON Lesson 2: Express metric mass measurements in terms of a smaller unit; ny
CORE" model and solve addition and subtraction word problems involving engage
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try solving the other way. Let’s have two pairs of students work at the board, one pair using the
algorithm, one pair recording a simplifying strategy.

® < ©

q
9 o 510 o
Joky XBg0g ¥ BB 4 IDKg-2kq 2504
Tk 20§ a0y kyaynog g
IZRET B XY 280 = ks nhy
’}Kg')GD
1. e
+1SD4 +7kK9
® R T2 ©
2k42509 3 ; 7K
k9 16ks . il s B 3 kg ik, 10k
225D 3000 o0 ‘\r;bﬁ*—‘;k = ka4 15D
U J 10,0004 3 4 9
g, +70004

'7'5'05 + 1 Kg= Tky 1504
75’05 *70003:775‘2;3

After two minutes, review the student work on the board, which hopefully includes strategies such as those
above. If not, gently supplement or provide alternative solutions such as the ones shown above. Solutions A
and B use an algorithm. Solutions C, D, and E are simplifying strategies.

T: Look at the first algorithm used by your peers. How did they prepare the problem for subtraction?
S:  They renamed 10 kilograms as 9 kilograms and 1,000 grams first.

T: What did they do in their second solution?

S:  Converted kilograms to grams.

T: How did our first simplifying strategy pair solve the problem?

S:  They subtracted the 2 kilograms first.

T: Andthen?

S:  Subtracted the 250 grams from 1 kilogram.

T: Does anyone have a question for the simplifying strategy math team?

S:  How did you know 1 thousand minus 250 was 7507

S:  We just subtracted 2 hundred from 1 thousand and then thought of 50 less than 800.

T: How did the next simplifying strategies team solve the problem?

S:  They added up from 2 kilograms 250 grams to 3 kilograms first, and then added 7 more kilograms to

get to 10 kilograms.
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What does the number line show?

S: It shows how we can count up from 2 kilograms 250 grams to 10 kilograms to find our answer. It
also shows that 7 kilograms 750 grams is equivalent to 7,750 grams.

T: With your partner, take a moment to review the solution strategies on the board.

T: (Display horizontally: 32 kg 205 g—5 kg 316 g.) A simplifying strategy or the algorithm? Discuss
with a partner.

S:  Those numbers are not easy to subtract. I’'m going to use the algorithm. - Definitely the
algorithm. There are not enough grams in the first number so | know we will have to regroup.

T: Choose the way you want to do it and solve.

32 kg 2054 — 5 kg Bllog

20 za8 24 95
S kg 2654 32,205 4
= Skﬂs“"j = 5’31 o 9
261 889 Zt, 884 4

Note: Not all problems are easily solved using a simplifying strategy. Encourage students to evaluate the
problem carefully to determine the most efficient course for solving problems.

Problem 4: Solve a word problem involving mixed units of mass, modeled with a tape diagram.

A suitcase cannot weigh more than 23 kilograms for a flight. Robert packed his suitcase for his flight, and it
weighs 18 kilograms 705 grams. How many more grams can he add to his suitcase without going over the
weight limit?

T: Read with me. Take one minute to draw and label a tape diagram. (Allow students time to work.)

T: Tell your partner the known and unknown information.

S: We know how much Robert’s suitcase is allowed to weigh and how much it already weighs. We

don’t know how many more grams it can hold to reach the maximum allowed weight of 23
kilograms.

T: Will you use the algorithm or a simplifying strategy? Label the missing part on your diagram and
make a statement of the solution.

23k4q ® . @

;?A_ka 5583 g
Tcﬁ\,—_! - (8 y 0S4 ey ot
18 kq 1059 A 1 kg =g P ‘JQJ_:'
4,295 ‘—]')Zq 5 9
105 T, =3 e =l
\ § X9 32%/ 5t e Robert can add %,29% mor<
9 9 nggﬂﬁ Arams o IS SUdcase.
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Lesson 2

Circulate, reviewing the students’ work, which hopefully includes strategies such as those above. If not,
gently supplement. Solutions A and B use the algorithm. Solution C is a simplifying strategy.

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Express metric mass measurements in
terms of a smaller unit; model and solve addition and
subtraction word problems involving metric mass.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a conversation
to debrief the Problem Set and process the lesson.

You may choose to use any combination of the questions
below to lead the discussion.

=  |nour lesson, we solved addition and subtraction
problems two different ways but got equivalent
answers. Is one answer better than the other?
Why or why not?

=  What did you do differently in Problem 3 when it
asked you to express the answer in the smaller
unit versus in mixed units?

= |n Problem 6, did it make sense to answer in the
smallest unit or mixed units? Why? When might
it be better to answer in the smallest unit?

= Explain to your partner how you solved Problem
7. Was there more than one way to solve it?

model and solve addition and subtraction word problems involving
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name  Jack Date
1. Complete the conversion table. 2. Convert the measurements.
!77&77 e AT \‘ . kg s00g = _ 1,500 ¢
= ]
1 1,000 ‘ b. kg 715 = 3,15 ¢
SRR PSR W |
3 3,000 ‘ c kg see = 17,084 ¢
|4 o | & sig9g = 25,009 5
| |
| v | 1%oed |, 7 kdEly - 7481¢
20,000 |
I = { T 210kg 90g = 210,090 ¢
300 300,000
3. Solve.
a. 3715¢ - 1,500¢ = 1,215 b. 1kg - 237g = 743’
4500 s +3 o 1700
1500 — 2,000 — 3115 231— 240 —* 200— |00
<. Express the answer in the smaller unit: d. Express the answer in the smaller unit:
25kg 9g + 24kg 991;:5opw3 27kg 650;',-10"%"(;,(1‘105
25,0074 k50 o
+_7‘.‘-|.‘1 ] - zo,_%o
50,0009 6,660,
e. Express the answer in mixed units f. Express the answr in mixed units:
14kg 505g - 4,288g = Skg 658 + 57,481 _
o lf)kg?-ﬂj la}zgl%a
\Uig BOB, 5 g %,
= 298¢
okg 217
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Directions: Use a tape diagram to model each problem. Solve using a simplifying strategy or an algorithen,
and write your answer as a statement.

4. One package weighs 2 kilograms 485 grams. Another package weighs 5 kilograms 959 grams. What is the
total weight of the two packages?

T 2kq 4854 The bfal weight
@ + 56995 of fhe two
Tey Yy

cages 15
485, 5taast paceay
21189y 5tq514 Loy ety M“H“a-
w= 8 kg Hdtle
5. Together, a pineapple and a watermelon weigh 6 kilograms 230 grams. If the pineapple weighs 1
kilogram 255 grams, how much does the watermglap weigh?
5L

lrvg 2304 3 ka)zfl?-_\ The watermelon

—_—— 3
LS
—_— 4%7 9
by W W= Hieg 4759

6. Javier's dog weighs 3,902 grams more than Bradley’s dog. Bradley’s dog weighs 24 kilograms 175 grams.
Mo uch s ader's dog wlgh?

—A :
Y — P 13 Savirs do s
: + RigTla.
Y e— o]y el
2yal154 329 oy 119
D =28ty
7. The table to the right shows the weight of three Grade 4 students. |  Student

How much heavier is Isabel than the lightest student ¢

32ks , -

) |sabel is Sty 42 heavier s

i 3 Hawn Ivene, the lijhkshhdcd -
o :
==

H +2g 5
iy AugHy —ﬂmu.jmaf:’ 50\5_'_'?, Fuy
H= SigH2g

s model engageny .

e et e
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=  How did the Application Problem connect to today’s lesson?

=  How did today’s lesson of weight conversions build on yesterday’s lesson of length conversions?
=  What is mass?

=  When might we use grams rather than kilograms?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

c°MM°N Lesson 2: Express metric mass measurements in terms of a smaller unit; ny
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Name Date
1. Complete the conversion table. 2. Convert the measurements.
Mass a. 1kg 500g = g
kg g
1 1,000 b. 3kg 715g = g
3 c. 17kg 84g = g
4,000 d. 25kg 9g = g
17
e. kg g = 7,481g
20,000
f. 210kg 90g = g
300
3. Solve.
a. 3,715g — 1,500¢ b. 1kg — 237¢g
c. Express the answer in the smaller unit: d. Express the answer in the smaller unit:
25kg 9g + 24kg 991 ¢g 27 kg 650g — 20kg990 g
e. Express the answer in mixed units: f. Express the answer in mixed units:
14kg505g — 4,288 ¢g 5kg 658g + 57,481¢g

model and solve addition and subtraction word problems involving
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Use a tape diagram to model each problem. Solve using a simplifying strategy or an algorithm, and write your
answer as a statement.

4. One package weighs 2 kilograms 485 grams. Another package weighs 5 kilograms 959 grams. What is the
total weight of the two packages?

5. Together, a pineapple and a watermelon weigh 6 kilograms 230 grams. If the pineapple weighs 1
kilogram 255 grams, how much does the watermelon weigh?

6. Javier’s dog weighs 3,902 grams more than Bradley’s dog. Bradley’s dog weighs 24 kilograms 175 grams.
How much does Javier’s dog weigh?

7. The table to the right shows the weight of three Grade 4 students. Student Weight
How much heavier is Isabel than the lightest student?
Isabel 35kg
Irene 29kg38¢g
Sue 29,238 g

model and solve addition and subtraction word problems involving
metric mass.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Exit Ticket

Name Date

1. Convert the measurements.

a. 21g4l5g-= g b. 2kg91g-= g

c. 87kgl7g= g d. kg g=96,020¢g

Use a tape diagram to model the following problem. Solve using a simplifying strategy or an algorithm, and
write your answer as a statement.

2. The table to the right shows the weight of three dogs. Dog Weight
How much more does the Great Dane weigh than the Great Dane 59 kg
Chihuahua? Golden Retriever 32kg48¢g

Chihuahua 1,329¢g

model and solve addition and subtraction word problems involving
metric mass.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

Name Date
1. Complete the conversion table. 2. Convert the measurements.
Mass a. 2kg700g = g
kg g
1 1,000 b. 5kg945g = = 8
6 c. 29kg58g = g
8,000
d. 31kg3g = g
15
e. 66,597g = kg g
24,000
f. 270kgdlg = g
550
3. Solve.
a. 370g + 80¢g b. 5kg —730¢g
c. Express the answer in the smaller unit: d. Express the answer in the smaller unit:
27kg547g + 694 g 16 kg + 2,800 g
e. Express the answer in mixed units: f. Express the answer in mixed units:
4kg229g — 355¢ 70kg101g — 17kg 862 ¢
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

Use a tape diagram to model each problem. Solve using a simplifying strategy or an algorithm, and write your
answer as a statement.

4. One suitcase weighs 23 kilograms 696 grams. Another suitcase weighs 25 kilograms 528 grams. What is
the total weight of the two suitcases?

5. A bag of potatoes and a bag of onions combined weigh 11 kilograms 15 grams. If the bag of potatoes
weighs 7 kilograms 300 grams, how much does the bag of onions weigh?

6. The table below shows the weight of three dogs. )
. . . . . Dog Weight
What is the difference in weight between the heaviest and
lightest dog? Lassie 21kg249¢g
Riley 23kg128¢g
Fido 21,268 g

model and solve addition and subtraction word problems involving
metric mass.
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