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Measuring 1 (Blue Series)



| ntr oduction

Math Mammoth Measuring 1 is aworktext that covers measurement-related topics over the span of three grade
levels (grades 1-3; ages 6-9 years). Being a worktext, it contains both explanations of the concepts (the “text™)
and exercises (the “work™). The lessons cover measuring length, weight and volume using the most common
metric and customary units, and some easy conversions between the units.

In general, the lessons require very little teacher preparation; however in several you will need to have on hand
common measuring tools, such as aruler, a scale or measuring cups.

This book is not organized by grade levels. Instead, the lessons are grouped by topic. The first part of the book
(up to the lesson Review 1) deals with measuring length, in increasing difficulty. The very first lessons only deal
with inches and centimeters, and teach students how to measure the length of objects using aruler and a
measuring tape. Then there are lessons that aso include feet, yards, miles, meters, and kilometers.

Then follow four lessons about weight (mass). In these lessons, students use a bathroom scale and a kitchen scale
to weigh objects both in metric and customary units. Then the book also has two lessons about volume (one for
metric, one for customary units), which include many hands-on activities.

When it comes to measuring, experience is the best teacher. We all use various measurement unitsin our
everyday life, and using them is the key to remembering what they are and how to convert between them. The
units your student is not using are likely to be forgotten easily. So encourage your student to have free “play
time” with measuring devices such as scales, measuring cups, measuring tapes and rulers.

Note: If you have the downloadable version of this book (PDF), you need to print the pages as 100%, not with
“shrink to fit,” “print to fit,” or similar setting. The “shrink to fit” setting (which istypically the default) will
cause the images and lines in some exercises to be “shrunk” compared to what was intended, and thus the
student’ s measurements will not match the answer key.

Math Mammoth Blue Series also includes another worktext, Math Mammoth Measuring 2, which is a sequel to
this one. In it, students practice conversions between measurement units and problem solving.

| wish you success in teaching math!

Maria Miller, the author

Games and Activities

The lessonsin this book have alot of hands-on activities. Below, you will find a few more activities and games.

Set the Cour el

You need: A measuring tape that measuresin feet or meters. Markers to mark distances outside. These
could be little flags you can stick in the ground, colorful caps, etc.

Game play: The players can work as one team, several teams, or asindividuals. For each round of the
game, the game leader announces atarget distance to be run, such as 60 ft or 15 m. Each player or team then
designs a course with that distance. For example, it could be a square with 15-ft sides, a rectangle with 25 ft
and 5 ft sides, atriangle, or or asingle marker 30 ft away so that you run to it and back.

Once the courses are designed, it istime to do the racing. If using teams, this can be arelay race. The player
or team that runs the fastest gains a point.

Also, each player/team gets 1-3 points according to how accurately they measured the course (how close the
total distance of their courseisto the target distance).



Estimation Game

You need: A measuring tape and/or aruler. Paper and pencil for each player. Before the game, write down a
list of lengths, widths, heights, and distances that the players will estimate. For example, you might ask them
to estimate the width of atable, the length of aroom, the height of someone, etc.

Game play: The game leader announces the length/width/height/distance to estimate. Each player writes
down their estimate, including the unit of measure. Then, one of the players measures the distance in
question, and the player whose estimate came the closest gets a point.

The winner is the player with most points after a pre-determined number of rounds.

Variations:

1. Play inteamsinstead of asindividuals.
2. Estimate weights (in pounds or kilograms) instead of lengths.

3. Announce a given distance (such as 25 cm), and the task is to find an object with that length, width, or
height.

Games and Activitiesat Math Mammoth Practice Zone

M easurement Units Matching Game

Practice converting measurement units while also uncovering a hidden picture in this fun matching game! Y ou
can choose which unit conversions to practice (includes both metric and customary units). There are also several
difficulty levels.

https.//www.mathmammoth.com/pr actice/measur ement-units

Here are quick links to some common options.

Common customary units; easy level:
https://www.mathmammoth.com/practice/measurement-units#tiles=12&level=1&opts=ft-in,yd-ft Ib-oz,gal-qt,qt-pint

Common metric units; easy level:
https://www.mathmammoth.com/practice/measurement-units#tiles=12&level=1&opts=km-m,m-cm kg-g,L-ml

Helpful Resour ces on the Internet

In the link below, you will find Internet resources that match the topicsin
this book, and that offer:

* online practice for concepts;
* online games, or occasionally, printable games,
» animations and interactive illustrations of math concepts,

* articlesthat teach a math concept.

We heartily recommend you take alook. Many of our customers love using
these resources to supplement the bookwork. The resources provide extra
practice, illustrate concepts, and some simply provide some fun. Enjoy!

https://l. mathmammoth.com/blue/measuring




Measuring Length

In this lesson, we measure things to find how long or how wide they are as compared
to other things. For all measuring, you need a measuring unit. Y ou repeat the
measuring unit many times, and compare it to the thing you are measuring.

1. Measure how wide or how long things are, using shoes as measuring units.

Y ou need: two small shoes and two bigger shoes.

a. Measure adesk or atable. Place one shoe at the edge of the

table and the other one directly behind it. Then move the T

first shoein front of the second, and so on. Keep count. &@@@%

Thetableis small shoes wide. “““

Thetableis big shoes wide.

b. Measure two more things now, using both the small shoes and the big shoes.

Some ideas:

» how wide the blackboard is;

 how tal your chair is;

» how long your friend is when lying on the floor;
« how long theroomis.

The is small shoeswide.
The IS big shoes wide.
The is small shoes wide.
The IS big shoes wide.

2. Ryan noticed that each daddy shoe was about three baby shoes.
Ryan measured his desk and it was four daddy shoes wide, like this:

G660

How many baby-shoes wide is Ryan’s desk?
Hint: Draw the baby shoes under the daddy shoes.



3. Ryan measured that his room was 27 shoes wide, using daddy shoes.
He also measured it using baby shoes.
Was Ryan’ s room 81 baby shoes wide, or 9 baby shoes wide?

4. Measure the length of small things with paperclips.
Y ou need: several paperclips that are the same size,
small things to measure such as an eraser, a pencil,
crayons, toys, or books.

e

Write the things below in order, from shortest to longest.

paperclips

paperclips

paperclips

paperclips

paperclips

5. How many crayons long are these pencils? How many paperclipslong are they?

EeEaEEeaEaEeEEE e EEEE S ==

pencil a. crayons long; paperclips long
pencil b. crayonslong; paperclipslong
pencil c. crayons long; paperclips long

pencil d. crayons long; paperclips long



Sometimes we cannot easily tell
about two things which oneis longer
or wider. We can use a third thing as
a“measuring stick.” Look at these
two houses. Can you tell which one

islonger?

Now let’suse this“log” as ameasuring stick:

LF LT

House 1 is alittle shorter than our log. House 2 is alittle longer than our log.

Is house 1 longer than house 2? Or the other way around?

House 2 islonger than house 1, because it islonger than our log,
whereas house 1 is shorter than the log.

6. Compare the things to the “measuring stick.” Mark the longer of the two.

/




7. Draw apicture to match the situation. Y ou can use stick figures.

a. Jerry is shorter than the top of the cabinet.
The top of the cabinet is shorter than Mike.

b. Thetableistaller than little Kyle. Little Mary istaller than the table.

10



Exploring Measuring

Besides measuring length, we also measure things to find how heavy something is,
how much liquid it holds, or how much space it takes, as compared to other things.

1. Find five things you can carry, some lighter and some heavier. Put them in order
from the lightest to the heaviest. Y ou can draw the things or write them in the
space below.

2. Order these things from lightest to heaviest by writing 1, 2, and 3 next to them. Don’'t
just go by which picture looks bigger. Think how heavy these things would bein
red life.

11



3. If you have a bathroom scale, step on it and measure how much you weigh. Weigh
some other things, also. If your scale measures in pounds, write “Ib” after the number,
such as 45 Ib. If it measuresin kilograms, write “kg”, such as 22 kg.

| weigh

weighs

weighs

weighs

For all measuring, you need ameasuring unit. Y ou repeat the measuring
unit alot of timesto compareit to the thing you are measuring.

4. Measure how much water a pot holds.
Y ou need: water, alarge coffee cup, afood jar, and a pot or other big container.

Fill the cup with water and pour into the pot. Repeat until the pot isfull.
Keep count of how many cups full of water you need to fill the pot.

The pot holds cups full of water.

Now do the same using ajar:
The pot holds jars of water.
5. Measure how much water ajar or a cup holds.

Y ou need: water, a small measuring cup, afood jar, adrinking glass.

Fill the measuring cup with water and pour it into the food jar.
Repeat until thejar isfull. Keep count.

Thejar holds measuring cups of water.
Now do the same with a large drinking glass.
The glass holds measuring cups of water.

6. Peter measured how much water fitsinto a bucket. First he measured it
using alarge drinking glass. The bucket holds 32 big drinking glasses.
Then he measured it using a smaller drinking glass. Which is correct:
did the bucket hold 19 or 53 smaller drinking glasses?

12



Measuring Linesin Inches

Thislineis1inch long.

Weasowrite“1in.” for short.

1. How many inches are end-to-end?

a. inches

b.

C. inches

d.
2. How many inches long are these items?

in.
in.

e - —

13

inches

inches




3. Measure the lines with aruler.

4. Measure the sides of the triangles.

14



5. Use aruler and draw lines with these lengths:
a.4in.
b.2in.
c.5in.
d.7in.
e lin.

f.8in.

6. Draw the last side for these figures with aruler. Then measure all the sides of each figure.
Write the measurement next to each side (for example “2 inches’ or “2in.”).

15



| nches and Half-Inches

Thislineis 1 inch long. Two half-inches
Thislineis 12 inch long. make an inch!

3inches and a 1/2-inch = 3 1/2 inches

(three and a half inches) three half-inches = 1 1/2 inches

(one and a half inches)

1. How long are the lines of inches and half-inches when placed end-to-end?

a. inches

b. inches

C. inches

d in.

2. How long are these things in inches?

a. inches

b. inches

m C. inches

Y ou can cut out one of the rulersin this lesson and tape it on an existing ruler or cardboard
after you have finished the exercises on this and the next page!

16



Most objects are NOT exactly a certain number of whole inches, or even whole and
half inches. Y ou can measure them to the nearest inch, or to the nearest half-inch.

The pencil below isalittle over 4 incheslong. It is about 4 inches long.

The pencil above is about 3 1/2 inches long. The end of the pencil is closer
to 3 1/2thanto 3.

3. Circle the whole-inch or half-inch number that is nearest to each arrow.

4. Measure the pencils to the nearest whole inch or half-inch.

a. about inches

b. about inches

c. about in.

d. about in.

17



5. First GUESS how long these lines are in inches and half-inches. Write down your
guess. After that, measure how long the lines are.

GUESS MEASUREMENT
a. inches inches
b. inches inches
C.
inches inches

6. Draw some lines on a blank paper. Use aruler. Hold the ruler down tight with
one hand, while drawing the line with the other. It takes some practice!

a. 5in.long b.2in.long

c.12in. long d.9in. long

7. Write the names of these shapes. Measure the sides of the shapes. “All the way
around” means you need to find the total length of the four sides (use addition!).

a ABCD b. ABCD
Side AB inches
Side AB inches
SideBC inches
SideBC inches
Side CD inches
SideCD inches
Side DA inches
Side DA inches
All the way around inches
All the way around inches

18



Measuring Linesin Centimeters

Y ou can find out how long things are in centimeters.

Thislineis 1 centimeter long: 1 2 3 4 5 6
A centimeter iswritten inits short form as“cm.”
This pencil is6 cm long.

1. How many centimeters long are these things?

cm cm

1T 1T 17 1T " "1T " "1T " "T"T " "T 1T T T"1
1 2 3 4 5 6 7 8 9 10 11 12 13 14

- I T ——— ___om

2. Measure the lineswith aruler. (If you don’t have one, cut out the ruler at the bottom of the page.)

19



3. Draw the last side for these figures with aruler. Then measure all three sides of each
figure. Write the measurement next to each line (for example “6 cm”).

4. Use your own ruler and draw lines that are these lengths.

a.4cm

b.5cm

c.8cm

d. 16 cm

5. Measure some things around you! For example, a book, your pencil, atable, etc.

Thing

How long?

20




Measuring to the Nearest Centimeter

Remember? We can measure how long things are using centimeters.

Thislineis 1 centimeter long: 1 2 3 4 5 6

A centimeter iswritten in short form as “cm.”

The blueline on therightis6 cmlong. — I
1. How many centimeters long are these lines?
| |
a cm | B cm

I I I I I I I I I I I I I I
1 2 3 4 5 6 7 8 9 10 11 12 13 14

ol |
cm

2. Measure the pencils with a centimeter ruler. If you don't have one, you can cut out the
one from the bottom of this page. Then answer the questions.

1T 1T 17 1T " "1T"1T " "T"T"T "1 T T"1
1 2 3 4 5 6 7 8 9 10 11 12 13 14

#1
#2

#3

a. How much longer is pencil #1 than pencil #27? cm

b. How much longer is pencil #3 than pencil #27? cm

21



Y ou can measure them to the nearest centimeter.

Most things are NOT exactly a certain number of whole centimeters.

The pencil below isalittle over 10 cm long. It isabout 10 cm long.

I I I I I I I I I I I
8 9 10 11

[ I I
12 13 14

This pencil isabout 9 cm long. The end of the pencil is closer to 9 cm thanto 8 cm.

| | | | | | | | | | | | | |
1 2 3 4 5 6 7 8 9 10 11 12 13 14
3. Circle the number that is nearest to each arrow.
4. Measure the lines to the nearest centimeter.
I 5. aDout cm
| | | | | | | | | | | | | |
1 2 3 4 5 6 7 8 9 10 11 12 13 14
IS . about cm
I . about cm
| | | | | | | | | | | | | |
1 2 3 4 5 6 7 8 9 10 11 12 13 14

5. Thislineis1 cmlong:

. Your finger is probably about that wide; put it on top of

the 1-cm line and check! Guess how long these lines are. Then measure.

My guess:
a about cm
b. about cm

about cm

22

M easur ement:

about ~ cm
about ~ cm
about ~ cm



6. a. Find two small objects. Measure to find about how many centimeters longer
one isthan the other.

The Is about cm longer

than the

b. Find other two small objects. Measure to find about how many centimeters longer
one is than the other.

The Is about cm longer

than the

7. Draw some lines here or on blank paper. Use aruler. Hold the ruler down tight with
one hand, while drawing the line with the other. It takes some practice!

a.6cmlong
b.3cmlong
c. 12 cmlong

d. 17 cmlong

8. Find some small objects. First GUESS how long or tall they are. Then measure.
If the item is not exactly so-many centimeters long, then measure it to the nearest
centimeter and write “about” before the centimeter-amount, such as about 8 cm.

ltem GUESS MEASUREMENT
cm cm
cm cm
cm cm
cm cm
cm cm

23



Some More Measuring

1. Jackie measured the length of abunch of pencils at her home. She recorded her results
in aline plot below. For each pencil, she put an “x” mark above the number line, to
show how many centimeters long it was.

a. How many of Jackie's pencils were 3 cm long?
b. How many were 8 cm long?

c. How many pencils were 9 cm or longer?

d. How many pencilswere 5 cm or shorter?

e. Find how long Jackie's longest pencil is and her shortest pencil is.

How much longer is the longest pencil than the shortest pencil ?

2. Join these dots with lines to form
afour-sided shape. What isthe
name for the shape?

Measure its sides to the nearest centimeter.
Write“about _ cm” next to each side.

How many centimetersis the perimeter?

(all the way around the shape) It is cm.

24



3. Measure many pencils of different lengths to the nearest whole centimeter.
Write the lengths bel ow. (You don't have to measure as many pencils as there are empty lines.)

cm, cm, cm, cm, cm, cm
cm, cm, cm, cm, cm, cm
cm, cm, cm, cm, cm, cm

Now, make aline plot about your pencils like what Jackie made. Write an “X” mark
for each pencil.

a. How much longer is your longest pencil than your shortest pencil?

b. If you take your three longest pencils and put them end-to-end,
how long is your line of pencils? Add to find out.

Itis cm. (If you can, measure to check your answer.)

4. Measure all the sides of thistriangle to the nearest half-inch.
Also, find the perimeter (all the way around the triangle).

Side AB in.
SideBC in.
Side CA in.

Perimeter in.

25



5. Measure some things in your classroom or at home two times. First measure themiin
inches, to the nearest half-inch. Then measure them in centimeters, to the nearest
whole centimeter. Remember to write “about” if the thing is not exactly so many
inches or centimeters. Write your resultsin the table below.

ltem in inches in centimeters
in. cm
in. cm
in. cm
in. cm
in. cm

a. Which numbers are bigger, the centimeter-amounts or the inch-amounts?

b. Which measuring unit is bigger, one centimeter or one inch?

Notice: If your measuring unit issmall (like 1 cm), you need MORE of them
THAN if you use alonger measuring unit (inch).

c. Megan measured a spoon. It was 13 cm long. If she measures it in inches, will the

result be more than 13 inches, or less than 13in.?

d. Harry measured atoy car ininches. It was 3 in. If he measuresit in centimeters,
will the result be more than 3 cm, or lessthan 3 cm?

6. g%&t;eji?ﬁﬁ;ﬁgﬁnﬁqgkagz My Triangle | ininches | in centimeters
triangle. Then, measure its sides : :
BOTH in inches (to the nearest Sidel n. cm
half-inch) and in centimeters _ _
(to the nearest centimeter). Side 2 n. cm
Write your results in the table.
Side 3 in. cm
How many centimetersis the perimeter (al the way around the shape)? cm

How many inchesis the perimeter (all the way around the shape)?

26




Measuring to the Nearest Fourth-Inch

Thisruler measuresin inches. Y ou can see three lines between each two numbers on the
ruler. Those three lines divide each inch into four parts. The parts are fourth parts or
quarters of an inch. We have marked those quarters with fractions.

The 2/4 mark is also the /2 mark. We normally use 1/2 instead of 2/4.

Thislineis /4 Thislineistwo quarters of aninch Thislineis 3/4
of aninch long. long. It isalso ahalf inch long. of aninch long.

If aline reaches to the 1/4-inch mark after the number 1, the lineis 1 inch and 1/4 inches
long. But when writing it, we omit the “and” and write: Thelineis 1 1/4 inches long.

If aline reaches the 3/4-inch mark after the number 2, then thelineis 2 inches and 3/4 inch
long, but we writeit as 2 3/4 inches long.

Thislineis 3 1/2 inches long.

27




1. Measure the lines using the ruler.

a. inches
— 1 T [ T 1 T ] T 11 T T T T ]
1 2 5 6
b. inches
— 1 T ] T 1T T ] T 11 T [ T T T ]
1 2 5 6
C.
| | | | | | | | | | I | | | | | |
1 2 S5 6
d. inches
— 1 T [ T 1 T ] T 11 T T T T ]
1 2 5 6
e
— 1 T ] T 1T T ] T 11 T [ T T T ]
1 2 5 6
inches
— 1 T [ T 1T T ] T T 1 T [ 1 1T T ]
2 5 6
inches

— 1 T ] T 1 T ] T 11 T T T T ]
1 2 S5 6




2. Draw linesusing aruler. Y our own ruler may have many more little lines between
the whole-inch marks. If you find your own ruler confusing, you can cut out one
of the rulers from the previous pages, and use that. Glue it on cardboard, or
tape it on top of your ruler.

a. 4 1/2 incheslong
b. 2 /4 incheslong

c. 5 V4 incheslong

d. 4 3/4incheslong

Thislineis not exactly 3/4 inch long, nor exactly 1 inch —
long, but its length is between those two. The endpoint of
thelineis closer to the 3/4-inch mark than it isto the 1 2
1-inch mark. We say the line is about 3/4 of an inch long,
or approximately 3/4 of an inch long.

3. Measure items using the ruler that has the 1/4, 1/2, and 3/4-inch marks (quarters of an inch).
If the item is not exactly aslong as the markers on the ruler show, choose the nearest mark
asthe length, and write “about 5 1/4 inches,” etc.

ltem Length

29



Centimetersand Millimeters

This ruler measures in centimeters.
The numbers signify whole
centimeters. All the shorter lines
between those are for millimeters.

The distance between
these two 1s 1 mm.

The distance from one short 1 2 3 4 5 6 7 8
line to the next is 1 millimeter.

We write 1 mm.
Millimeters are very tiny!

Look at theruler: thereare 10 millimetersin each centimeter.

Measuring lines: First see how many whole centimeterslong thelineis.
Then count how many little millimeter-lines beyond that it reaches.

''“l““I“”l"”I”T'l““l“”l“"I”“l“”l““l“”I""l”“l“"|“"I“”l'”'I““l'“'I'“'|““I"”l“”l''“|”''I““|”“I”“|'III

1 2, 3 4 5 6 7 8 9 10 11 12 13 14

Thislineis2 cm 3 mm long. At the sametime, it is 23 mm long. Why?

Each centimeter is 10 mm, so 2 cm is 20 mm. So, 2 cm 3 mm makes 23 mm in total.

1 2 3 4 |5 6 7 8 9 10 11 12 13 14

Thislineis4 cm 8 mm long. At the sametime, it is48 mm long.

1. Measure the lines using the ruler, first in whole centimeters and millimeters. Then write
their lengths using millimeters only.

a. cm mm = mm
e ——— -
LLLLY LRLY LLLEY LOURY LLLLY LIULY LLLLY LOURY LLADY LLLY LARR) LLARY LELLI LIRL) AR LLARY LULLI LRLL) LLIRI LLARY LORR) LARR) LLLLI LELL] LLLLI LLLLY LLLY LLLLY LORL)

1 2 3 4 5 6 7 8 9 10 11 12 13 14

b. cm mm = mm
| -
IIII|IIIIIIIII|IIIIIIIlI|IIII|IIII|IIII|IIII|IIIIIIIII|IIIIIIIII|lIIIlIIII|IIII|IIII|IIII|IIII|IIIIIIIII|IIIIIIIIl|||l|||III|IIIIIIIII|IIII|IIII|IIII

1 2 3 4 5 6 7 8 9 10 11 12 13 14

30



1 2 3 4 5 6 7 8 9 10 11 12 13 14

o

cm mm = mm

1 2 3 4 5 6 7 8 9 10 11 12 13 14

o

cm mm = mm

1 2 3 4 5 6 7 8 9 10 11 12 13 14

o

cm mm = mm

1 2 3 4 5 6 7 8 9 10 11 12 13 14

—

cm mm = mm

2. Draw linesusing aruler.

a.7cm8mm

b.10cm 5 mm

c. 14 mm

d. 55 mm

e. 126 mm

31



3. Measure items, using a centimeter-millimeter ruler. If the item is not exactly aslong as

the markers on the ruler, choose the nearest mark.

[tem

Length

4. Change between centimeters and millimeters. Remember that 1 cm = 10 mm.

a. b. C.
2cm= mm lcmlmm= 11 mm 4cm5mm= mm
5cm= mm 1cm8mm= mm 7cm8 mm = mm
8cm= mm 2cm3mm= mm 10cm4 mm= mm
5. Measure the sides of B
thistriangle in
millimeters.
Side AB: mm
Side BC:; mm
Side CA: mm
A

6. If you went al the way around the triangle in #5, what distance would you travel ?

32




LinePlots

Amanda measured the length of some of her colored pencils.
She recorded her resultsin aline plot below. For each pencil, she put an “x”
mark above the number line to show how many inches long it was.

SR N T A N I A N I [ T N (R AN TN A N N

X X
X X X X
| H I
4% S S% 6 6%

X X
|
|

1 172 2 2% 3 372 4

For example, Amanda’ s longest pencil (green x-mark) is 4 3/4 inches long.

1. Look carefully at the line plot above, and answer:
a. How many pencils does Amanda have that are 2 1/2 inches long?
b. How long is the pencil that is between 3 and 3 1/2 inches long?

c. How long is Amanda’ s shortest pencil ?

2. Measure many pencils of different lengths to the nearest quarter inch.
Write the lengths bel ow.

in in in in in
in in in in in
in in in in in

Now, make aline plot about your pencils. Write an “X” mark for each pencil.
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3. Refer to your collection of pencils and the line plot you just made.

a. If you take your two longest pencils and put them end-to-end,
how long is your line of pencils?

Itis IN.  (You can measure to check your answer!)

b. If you take your two shortest pencils and put them end-to-end,
how long is your line of pencils?

Itis in.  (You can measure to check your answer!)

4. Measure a collection of similar items to the nearest quarter inch. For example, you can
measure length of spoons or of stuffed animals, or the width of books. Another ideaisto
ask different people to draw aline 6 inches long without using aruler (in other words,
guess and draw it), and then measure their lines and check who guessed the closest.

(You don't have to find as many items as there are empty lines below.)

in in in in in
in in in in in
in in in in in
in in in in in

Now, make aline plot. Write an “X” mark for each item. Decide the scaling for the
number line based on the kind of numbers you have in the list above.

Y ou can cut out the ruler below and glue it on cardboard, or tape it on top of your ruler.




Feet and Miles

Thisisatape measure. The numbers 1, 2, 3, and so on, are inches.

Above number 12 you see “1F”. That means 1 foot. 12 inches equals 1 foot.

Now find atape measure. Unroll it until you find "1 F' or "1 ft", and then"2 F" or "2
ft" (two feet), and so on. Stretch out the tape measure as far as you can. How many
feet can it measure?

This tape measure has both inches and centimeters. The
numbers on the top part are inches, and the numbers on
the bottom part are centimeters. The number 60 means

60 cm, and the “1” after it means 61 cm.

Y ou use feet as your measuring unit when you measure the width of a e
room or of atable, the length of a house, or of a swimming pool. =

People often use both feet and inches. For example, atable can be 5 feet h
10 incheslong. Or, aboy can be 4 ft 7 in tall. How tall are you in feet and inches?

1. Use the tape measure to find distancesin feet, or feet and inches. Let an adult
help you.

Thing or distance How long/ tall

the room you arein

atable
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2. How tall are these people? Ask your mom, dad, or others.

You: ft in : ft

Y our mom: ft in : ft

3. Find three things you can measure in feet. But wait! First guess how long or tall
they are. Then, check your guess by measuring.

Thing or distance My guess How long/ tall

4. Now, measure again some of the things you already measured in feet, but thistime
measure them in centimeters. Or, you can still find new things to measure.

Thing or distance centimeters feet & inches

5. Which isabigger (or longer) measuring unit, 1 centimeter or 1 foot?
Jared measured the height of afridge twice, first in feet and then in centimeters.

It was 5 ft tall. How tall wasit in centimeters? a. 15cm b.150cm c¢.3cm

6. He also measured the height of a bucket twice, in feet and then in centimeters.
It was 60 cm tall. How tall wasit in feet? a. 6ft b. 100ft  c. 2ft
7. Which is alonger measuring unit, a meter or afoot?

Jared measured the length of his room twice, first using feet and then using meters.

It was 4 m wide. How many feet widewasit? a. 2ft b.5ft c. 12 ft
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Distances between towns or between countries are measured in miles.
1 mileis 5,280 feet (five-thousand two-hundred eighty)! That isalot of
feet—many, many more than your tape measure has.

8. Can you think of familiar distancesin everyday life or in your neighborhood that are
so many miles? An adult can help. Y ou can aso look in your social studies book.

Distance How many miles

9. Aaron went on atrip with hisfamily. On the first day, they drove 80 miles and
visited a nature park. On the second day, they drove 200 miles. On the third day,
they drove 110 miles back home.

a. How long a distance did the family drivein al?

b. How much longer distance did they drive on the second day than on the first day?

10. Which unit would you use to find the following distances. inches (in), feet (ft),
miles (mi), or feet and inches (ft in)?

Distance Unit

from New Y ork to
Los Angeles

from a house to a neighbor's _ :
Distance uUnit

the width of a notebook )
the length of atrain

the distance around the earth
the length of a playground

how tall arefrigerator is : ]
from atrain station to the next

the width of aporch

the width of a computer
the length of aboard screen
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Feet, Yards, and Miles

These are the common units in the customary system to measure medium-size and long
distances and lengths:

mile mi | to measure long distances
yard yd | to measure medium-sized distances
foot ft  |to measure medium-sized objects and distances

Miles are used to measure long distances, such as between towns or countries.
One mileis 5,280 feet. An adult can typically walk one milein about 15-20 minutes.

1. Outside, using a measuring tape, mark the distances of 1 yard, 2 yards, 3 yards, and so on.
Mark also some of the individual feet.

Three feet make one yard.
3ft=1yd.

Take stepsthat are 1 foot long. That should be easy. Three such stepsfit in one yard.
How about steps that are 2 feet long each?

Lastly, try to take steps 1 yard long (three feet). Can you?

2. Use atape measure to measure lengths of objectsin feet and inches.

tem How long

ft in
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3. Outside, measure some distances and lengths (e.g. length of a building). Y ou can use fest,
or yards and feet.

Length or distance How long

4. Write or say these unitsin order from the smallest to the biggest:

yard mile inch foot

5. Fill in the blanks, using the unitsin, ft, or mi.

a. Mark drovehiscar 15 . b. Thetableis24  tall.
c. Annie’shouseis 32 long. d. Thepenis5 long.
e. Mr. Greenis6 tall. f. Matt jogged 3

g. From the marketplace to the h. The houseis 15 tall.

town library is 2

6. It is 25 yards from Peter’ s home to his grandma’ s place.

a. One day, Peter walked to her place three different times
(there and back). What distance did he walk in total ?

b. (optional) If each yard is 3 feet, then what distance did he walk in feet?

A children’splay areaisin the shape of arectangle. Matthew
ran three times around it. How long a distance did he run,
in feet? (12 inches makes one foot.)

14 ft 6 in

30 ft
Puzzle Corner
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Metersand Kilometers

We use meters to measure medium and long distances. N

SN\ ¢
Find a tape measure that has centimeters. \\\\\\\\\\}Yb\\\\v\\\\‘
Find the 100th centimeter on it. That is the 1-meter point. \%\\\\\\\*;\00 »
N 4

100 centimeters equals 1 meter.

1. a. Mark one meter on the floor. Can you take such a big step?
Can the teacher?

b. On the 1-meter line you marked, practice taking two steps that together are 1 meter
long. Then take similar steps to estimate the length of aroom (or if outside, a building).
Count your steps: | took steps
Since you took 2 steps for each meter, find half of
your count to get thelengthin meters.  Theroom is about m long.

Measure to check your estimation.
Y ou can repeat this to estimate some other distance or length.

2. How tall are these people? Measure, or ask your mom, dad, and friends.

You: cm : cm
Y our mom: cm : cm
Y our dad: cm X cm

3. Measure some things using meters and centimeters. First guess how long or tall they
are. Then check your guesses by measuring. Let an adult help you.

ltem My guess How long/tall
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Distances between towns or between countries are measured in kilometers.
1 kilometer is 1000 meters (one thousand meters)!

4. Write in the table below three distances that are important in your life and are

measured in kilometers. Ask an adult to help you. Examplesinclude: from hometo the
library, from home to downtown, from home to Grandmother's, from your town to the capital city, etc.

From ... to distancein km

5. The picture shows the field for Finnish baseball game (“pesdpallo”).
How many meters do you run with these “routes’?

a. You run from the home base to the 1st base
and then return to the home base. 3rd base 2nd base

Cross path

b. Y ou run from the home base to the
1st base and on to the 2nd base, plus
one meter over, because you cannot
stop intime.

Wl

Parting
path

! . Home base
Pitching plate

c. (Challenge) You run all the way around
the field.

6. Which unit would you use to find these bel ow:
centimeters (cm), meters (m), or kilometers (km)?

Distance Unit Distance Unit
the length of a park around your wrist
from Miami to the North Pole the height of aroom
the length of a cell phone the length of an airplanetrip
the length of a bus the length of a grasshopper
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Common Metric Units of Length

Besides feet, yards, and miles, we can aso use
millimeters (mm), centimeters (cm), meters (m), and _ _
kilometers (km) to measure length. met for medium-sized
objects and distances

kilometer for long distances

Notice how all of those units have the word meter in
them. These units form a part of the metric system of
measuring units.

millimeter _
centimeter }for small objects

1. Outside, mark the distances of
1 meter, 2 meters, 3 meters, and
SO 0N, using a measuring tape.
Try to take steps 1 meter long.
Canyou? 1 meter 1 meter 1 meter 1 meter

If you can't, try to take small steps so that two steps would be exactly 1 meter.

Notice: one meter isvery close to one yard, but alittle longer.

2. Use atape measure to measure lengths of objects and distances in meters and centimeters

ltem How long

m cm.

3. Fill in the blanks, using the units “cm”, “km”, “mm”, and “m”.

a. The Jackson'sliving roomis4 wide d. Itisabout 3 to the nearest library.
b. A moth was 38 wide. e. Thewindow was about 1 wide.

c. Dadis178 tall. f. The book was 25 long.
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4. Use a measuring tape or atape measure, and measure how tall you and some other people

are in meters and centimeters.

Per son

How tall

Im cm.

5. Write or say these unitsin order from smallest to greatest, using their full names:

m cm km mm

This section is optional.

1 meter = 100 cm

6. Convert between meters and centimeters.

alm= cm b.1m20cm=
2m=___ ¢cm Imldcm=
5m= cm 1m 58cm=

cm

cm

cm

c.5m85cm= cm
2ml7cm= cm
3m 8cm= cm

7. One pillow is40 cm long. If you put five such pillows

end-to-end, how many meterslong isyour line of pillows?

8. Ellieis 162 cmtall, and Meredith is1 m 55 cm tall.

Who istaler? How much taller?

9. A sandbox is1 m 40 cm by 1 m 40 cm (a square).

Find its perimeter.
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Review 1

1. Which unit or units would you use for the following distances: inches (in.), feet (ft),
miles (mi), centimeters (cm), or meters (m)? If two different units work, write both.

Distance Unit or units

from your house to the grocery store

from Miami to New Y ork

the distance across the room

the height of a bookcase

2. Measure this line to the nearest centimeter and to the nearest half-inch.

I  ohOout cm or about in.

3.a. Draw alinethat is
3 1/2 inches long.

b. Draw alinethat is
9 cm long.

4. Measure these two pencils to the nearest centimeter, and to the nearest half-inch.
Then fill in:

The longer pencil is about cm longer than the shorter one.

The longer pencil is about inches longer than the shorter one.

5. Measure the width and length of the room you are in. First, measure them using feet
and inches. Then, measure them using meters and centimeters.

Width: ft in or m cm

Length: ft in or m cm




Weight in Pounds

Weight means how heavy something is. Y ou can measure weight using a scale.
A bathroom scale measures weight in pounds or in kilograms.

In this lesson you will need:

a bathroom scale that measures in pounds
abucket and water

encyclopedias or some other fairly heavy books
aplastic bag or some other bag

a backpack

The numbers on your scale may go up by twenties, 140 + 2 + 2 = 144 pounds
and not by tens. In the picture here, the longer line
halfway in-between the two numbersis TEN more than
the smaller of the two numbers. Each little [ine means
2 pounds more than the previous line.

14 7%
The scale on theright is stopped at the second little ,\q/QT 0

line after 140 pounds, which means 140 + 2 + 2 pounds, J :
or 144 pounds. 130 pounds 150 pounds

We use “Ib” to abbreviate the word pounds. 15 pounds = 15 Ib.
The“Ib” comes from the Latin word libra, which also means a pound.

1. How many poundsis the scale showing? Y ou can mark the in-between ten-numbers
on the scale to help.

o W W% W&) 0
b b. b C.
4 100
b e b f.
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2. Step onto the scale. | weigh pounds.

3. Find out how many pounds your family members weigh. Write alist below.

Ib Ib
Ib Ib
Ib Ib

4. Weigh some other items. Note that on a bathroom scale, you cannot weigh very
light items, nor very big and bulky ones because you can't place them on the scales.

abucket full of water b Mom's skillet Ib
abucket half full of water b Ib
astack of heavy books ___ b Ib

5. Find out how many pounds of water you can carry. Can you carry the bucket when it
isfull? If not, pour out some water until you can carry the bucket.

| can carry abucket of water that weighs Ib.

6. a. Find out how many pounds of books you can carry in a bag. Fill the bag with
books and weigh it. Can you carry it? If not, take out some books until you are able
to carry the bag.

| can carry abagful of books that weighs Ib.

b. The same as above, but use a backpack. (Do you think you can carry more or less?)

| can carry a backpack that weighs Ib.

c. Weigh yourself with and without a heavy bag of books.
| weigh Ib. 1 weigh Ib with the heavy bag.
What is the difference? Ib.

d. Use the method above with a heavy book. The book weighs Ib.
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Pounds and Ounces

We can measure how heavy something is using
pounds and ounces. The picture shows a
kitchen scale and an orange on it. The orange
weighs 4 ounces (0z). An egg weighs about 2
0z. An ounceisafairly small unit for weight.

To weigh heavier things (such as people), we
can use pounds (abbreviated with “Ib”).
Sixteen ounces makes one pound: 16 oz =1 1b.

On this scale, the numbers 0, 1, 2, 3,4, and 5
refer to whole pounds. Number 6 is not
marked, but if the pointer went all the way
around one time and was pointing to 0, it
would actually mean 6 pounds.

In between the whole pounds are lines to mark
the ounces. Some are longer and thicker (red),
and some are shorter. The thicker lines mark
the 4-ounce, 8-ounce, and 12-ounce points, and
the shorter lines mark the individual ounces.

* A kitchen scale that measures in pounds and ounces.

Y ou will need:

* A bathroom scale that measures in pounds.

* Light itemsto weigh on the kitchen scale.
» Heavier items and people to weigh on the bathroom scale.

1. Weigh light items with a kitchen scale. Write your results here.

[tem

Weight
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2. Weigh things and people with a bathroom scal e that uses pounds. Write your results here.
First, guess how much the thing or person weighs. Then weigh using the scales.

Thing/person Guess Weight
Ib Ib
3. Write the pounds and the ounces the scale is showing.
a Ib oz b Ib oz C. Ib 0z
d. Ib 0z e Ib 0z Ib 0z

4. A label on abig tunacan says: “Net weight 1 |b. Drained weight 11 oz.”

How much does the liquid in the can weigh?

(Hint: think how many ounces one pound is.)
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5. Which is the best estimate of weight?

b.

2Ib 15lb 2oz 161b 1601b 160z 1lb 130z 2oz

d. e f.
70lb 7lb 7oz 600lb 61lb 601b 2Ib 60z 300z

6. Fill in the blanks with areasonable unit of weight (either |b or 0z).

a. A computer weighs 3 : b. A newborn baby weighed 8 .
c. Sam ate two bananas. Together they weighed 12

d. Abby’s cell phone weighs 3 . e. Matthew weighs 170 :

7. At home, find food products that show the weight on the label, using ounces or pounds
and ounces. Write the itemsin order from lightest to heaviest.

tem Weight
Mary sent a“Thank You” card to each person who had
attended her fiftieth birthday party. Each card weighed Pu ZZit Corngr
two ounces, and their total weight was 3 |b. How many
people attended her party?
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Weight in Kilograms

Weight means how heavy something is. Y ou can measure weight using a scale.
A bathroom scale measures weight in kilograms (abbreviated kg).

The scale usually has short lines for each kilogram increment, and long lines for each
10 kilograms. In the picture below, the in-between numbers ending in “5” are marked
with the number 5.

In this lesson, you need to use a bathroom scale that
measures weight in kilograms. Y ou will also need

abucket and water o 20| 25 3
encyclopedias or some other fairly heavy books N
aplastic bag or some other bag
a backpack

The scale is showing 22 kg.

1. How many kilograms is the scale showing?

b 5 7
o W% Q690 00 %%505&0

a. b. C.

2. Step onto the scale. How much do you weigh? kg

3. Find out how many kilograms your family members weigh. Write alist below.

kg kg
kg kg
kg kg

4. Also, weigh some of your family members together.

and together weigh kg.

and together weigh kg.
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5. Now weigh some other items with the bathroom scale. Note: you cannot weigh very
light items on it. Y ou also cannot weigh very big and bulky items (such as tables) on it
because you can't place them fully on the scale. Try to find objects that are not very
big.

abucket full of water kg Mom's frying pan kg
abucket half full of water kg kg
a stack of heavy books kg kg

6. Find out how many kilograms of water you can carry. Can you carry the bucket when
itisfull? If not, pour out some water until you can carry the bucket.

| can carry abucket of water that weighs kg.

7. a. Find out how many kilograms of books you can carry in abag. Fill the bag with
books and weigh it. Can you carry it? If not, take out some books until you are able
to carry the bag.

| can carry abagful of books that weighs kg.

b. The same as above, but use a backpack.
| can carry abackpack that weighs kg.
c. Weigh yourself with and without the heavy bag of books.
| weigh kg. | weigh kg with the heavy bag.

What is the difference? kg.

Y ou can use this method to weigh items that cannot easily be placed on the scales,
but that you can hold.

d. Weigh yourself with and without a heavy book.
| weigh kg. | weigh kg with the heavy book.

What is the difference? kg. So, the book weighs kg.
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Gramsand Kilograms

We can measure objects using different types of scales, to find out how heavy they are.

In thislesson we will use scales that show kilograms (kg) and grams (g). Those are units for
mass. The mass of an object means how much material (or substance or “stuff”) isiniit.
And the more material isin it, the heavier it ig!

» A gram (abbreviated “g”) isavery small unit of mass. One large paperclip has a mass
of about 1 gram.

» A kilogram (kg) isalarger unit of mass. For example, a baby might have a mass of
4 Kkg. A liter (or aquart) bottle of water has amass of 1 kg.

* A thousand grams make one kilogram: 1,000 g = 1 kg.

In thislesson, you will need:

A bathroom scale that measures in kilograms. An analog
scaleis great; digital isfine.

* A kitchen scale that measuresin grams. An analog scaleis 'O
great; digital isfine, too.

* Paperclips, thumbtacks, pencils, and other small objects.

A book, water bottle, or other object with a mass of (approximately) 1 kg.
» An object with amass of 100 g (asmall apple, tomato, or a potato will do).
* Objectsto weigh.

AD 20 25 30

1. Let’sweigh stuff!

a. How many paperclips do you need to make the scale show 10 grams?
Use both small and large paperclipsif you have them.

Note: one paperclip may not make a scale to show anything, because it may be less than one gram.
(Small paperclips are about 1/4 to 1/3 of agram.)

b. Place 20 paperclips on the scale. Then do the same with 20 thumbtacks.
Which is heavier, one paperclip or one thumbtack?

c. Estimate (make a guess) the mass of aruler and a pencil. Then check with the scale.
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2. Use akitchen scale and find:
a. an object with amass of 50 grams;
b. an object with amass of 100 grams;
c. abook or another object with a mass of 1,000 grams (1 kilogram).

3. Estimate (in grams) the mass of various small items your teacher presentsto you. Then
check their mass using akitchen scale.

[tem Estimated mass M ass

4. Now use a bathroom scale that measures in kilograms. Estimate the mass of various
things and people. Then check their mass using the bathroom scale.

Thing/person Estimated mass Mass

kg | kg

53



The numbers0, 1, 2, 3, and 4 on this kitchen scale refer to
whole kilograms. In between each two numbers there are four
little lines. They divide each kilogram into five parts.

This means that each little line marks a 200-gram increment.
(200g+200g+200g+200g+200g=1,000g=1kg.)

Thefirst little line after the 0-kg mark means 200 g. Each
time, one little line more means 200 g more.

5. Write the amount of kilograms and grams that the scales are showing.

a. 2 kg 200 g

d. kg g

e. kg

f. kg g

6. Amy read on a can of beansthat its net weight was 415 grams. Y et, when she put it on

the scale, it showed 481 g.
a. What is the difference between the two masses?
b. Why isthere a difference?

c. How many canswill Amy need to have at least 1 kg of beans?

7. Shaun put eight identical crayons on a scale and the scale showed 41 grams.
About how much is the mass of one crayon?




8. Which is the best estimate of how much each thing weighs?

&

YLl b.
500g 5g 70kg 7kg 1kg 200g
/ﬂ' f. eyeglasses g Aca
e.
30g 300g 35g 300g 100 kg 2,000 kg
i. A bucket j. A spoonful k. ababy
full of water of sand
10kg 50kg 10g 100g 500g 5kg

9. Match the things

) An adult woman
and their masses.

A puppy
A pencil
A school book
A magazine

A 9-year-old boy

10. Fill in the blanks with a reasonable unit (either g or kg).
a.Momgota3-_ packageinthemail. It had booksin it.
b.Janegot a300-  packageinthemail. It had apuzzleinit.
c. Mark’'sdogis30 .

d. A cell phoneis300 .
e.Mary bought 3 of strawberries at the marketplace.
f. Audrey stepsonascale, and it shows60

g. The teddy bear is 250
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d.

l1kg 150g

h. an apple

1kg 1009

. flashlight

300g 2,000g

55 kg
1 kg
500 g
25 kg
509
150 ¢



Cups, Pints, Quarts, and Gallons

Volume has to do with how much space something takes. A sandcastle takes a certain
amount of space. A bottle of water takes space. A book takes space. But how much?

In this lesson you will learn to measure the volume of water (or other liquids) using cups,
pints, quarts, and gallons.

You will need
« water in a bucket or other big container * aquartjar qt
; * apintjar
 afew food containers
* acoffeecup
* adrinking glass « al-cup measuring cup @:3

1. Fill the pint jar with water. Pour it al into the quart jar. Then fill the pint jar again 5
and pour it into the quart jar. Isit now full (or closeto full)? E

It should be. It takes pints of water to fill 1 quart jar.

2. Pour out water from your full quart jar back into the pint jar until the pint jar isfull.
Isyour quart jar now half full? (It should be.)

How much water isleft in the quart jar? pint.

3. Find out how many times you need to fill the one-cup measuring cup
with water and pour it into the pint jar until the pint jar isfull. times.

Onepintis cups.

4. Find out how many times you need to fill the one-cup measuring cup
with water and pour it into the quart jar until the quart jar isfull. times.

Onequartis cups.

5. Find out if a coffee cup measures MORE or LESS than the 1-cup measuring
cup—or exactly 1 cup. Do the same with adrinking glass.

6. (optional) At the next supper or breakfast time, do alittle experiment. Before eating,
measure exactly one cup of the food you are going to eat and then put it on your plate.
Will it fill you up? Isit too much or too little food?

56



7. Find three different food containers. Measure water into them, cup by cup. Write how
many whole cups of water fitsinto each. If you could still fit alittle more, write YES.

Volumein whole cups Can you fit alittle mor e?

Container 1

Container 2

Container 3

We use gallons when measuring large amounts of liquid. Y ou might have heard about
these things. Fill in some more items that you have heard the word “gallon” used with.

* A 5-gallon bucket.
* A 1/2-gallon carton of milk.
* A bathtub can hold so many gallons.

One gallon of water is so much that you can fill FOUR quarts with it.

= DGDD It would be alot to drink!

8. Test yourself! Put one gallon of water into a bucket, preferably a 5-gallon bucket.
(Four quarts make one gallon.) Can you carry it?

Put another gallon of water into the same bucket. Can you till carry it?

Now put 1 gallon of water into another bucket, and try to carry a one-gallon bucket
in each hand. Can you?

How many gallons of water can you carry using two buckets?

Water can be pretty heavy!

How many quarts of water fit into a 5-gallon bucket?
¥4 g Puzzle Cornegr
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Millilitersand Liters

How much water isin abottle? How much milk isin aglass? To answer these questions,
we can measure the liquid volume of various liquids.

We can measure liquid volume using liters (L) and milliliters (ml).

Y ou may have seen a 1-liter water bottle or soda
bottle. Also, one liter is very close to one quart.

Oneliter isdivided into 1,000 milliliters. A fourth of
ateaspoon contains about one milliliter. So,
milliliters are very tiny units.

Hereis ameasuring cup that measures volumein L0 SR
milliliters. It goes up to 500 ml, which is exactly
half aliter. Y ou can see that printed near the top of
the measuring cup.

For this lesson, you will need:

* A measuring cup that measuresin milliliters.

» Measuring spoons for 1 teaspoon and for 1/4 teaspoon.
* An eyedropper.

» A few cups, glasses, jars, and other small containers.

» A few itemswith very small volume: athimble, spoons, medicine cup, a 1/8 cup
measuring cup, and so on.

» Two cooking pans/pots.

. Use the eyedropper to fill the 1/4-teaspoon measuring spoon with water. It should take
one dropperful. So, one dropperful and the 1/4 teaspoon each are about one milliliter.

Now, guess how many milliliters of water will fit into these small items:
* ameasuring spoon measuring 1 tsp
e aspoon

athimble

Then check by filling them with water using the eyedropper.
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2. Measure the volume of afew cups, glasses, jars, and other small containers. Y ou will need
ameasuring cup that measures in milliliters.

[tem

Volumein milliliters

3. Measure 1 liter of water into a pan or a pot. Then guess how many liters of water would

fill it.

My Guess: the pan will hold

liters of water.

Now, measure another liter of water into the pan, and another, until it isfull. In the end,
pour in 100 ml of water at atime.

The pan holds

L

ml of water.

4. Measure the volume of another pan using the same method. First guess how many liters
of water will fit into your pan.

My Guess: the pan will hold

M easurement: the pan holds

L

liters of water.

ml of water.

5. How much liquid isin each pitcher?

l

IIII|IIII

100 ml

mi

—som /~

ml

N

200 mi

ﬂ
|IIII|IIII|

mi
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Word Problemsand More

1. One shampoo bottle contains 1,000 ml of shampoo.
Another one contains 478 ml.
How much more does the bigger one contain?

2. Mom held her baby and stepped on the scale. It showed 61 kg. Then she stepped
on the scale by herself and it showed 56 kg. What was the baby’ s mass?

3. A package of crackers weighs 3 oz. How many of those do you need in order to have
1 pound of crackers? (1 1bis 16 oz.)

4. Oliviaweighed a can of tomato sauce. The scale showed 730 g. The label on the
can reads: “Net weight 660 g.” (The net weight refers to the weight of the contents,
not including the can itself.)

a. What is the mass of the can itself?

b. If Olivia uses half of the tomato sauce from the can, and then puts
the can on the scale, what will it show?

5. How much liquid isin each pitcher?

-
—
5
-

COOrerert
COOPTrrrqrt

mi mi mi
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6. a. How much liquid isin three bottles that contain 450 ml of water each?

b. Isthis more or less than 1 liter? (1 liter = 1,000 ml) How much more/less?

7. A bottle contains one liter (1,000 ml) of juice.
How many 250-ml glasses could you fill from it?

8. The mass of an apple is 150 grams.

a. How many such apples do you need to have at least 500 g of apples?

b. What about 1 kg of apples? (1 kg = 1,000 g)

9. One day, Carol walked to school and back two different times.
Her home and school are 600 ft apart. What distance, in feet, did she walk?

12 inches makes 1 foot.

T

10. Emmais4 ft tall. Since onefoot is 12 inches, how tall is shein inches?

11. Alex hastoy cars that are each 3 inches long.

a. How many of his carswill make alinethat is 12 inches (1 foot) long?

b. How many will make alinethat is 3 feet long?

Roger is5ft 2 intall and Rebeccais 52 inchestall.
Puzzle Corner whoistaler? How much taller?
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Review 2

Y ou will need:

* One small object that the student will weigh in #3.

* A kitchen scale that measures in grams and another that measures in pounds/ounces.,

* One container that the student will fill with water, and then measure the volume, in #4.
» Measuring cup that measuresin milliliters.

* A cm/mm ruler and also aruler that measures in fourths of an inch.

1. Draw lines of these lengths:

a 41/4in

b. 5cm7 mm

2. Measure the sides of this
triangle in millimeters.

AB: mm
BC: mm
CA: mm

3. Your teacher givesyou asmall object. Use the scale to find out its massin grams,
and how much it weighs in pounds and ounces.

Itis g. Itweighs 0z.

4. Y our teacher gives you asmall container and water. Use a measuring cup to find out
how much water it can hold in milliliters.

It holds ml.
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5. a. Write or say in order from the smallest to the biggest unit: cm km m mm
b. Write or say in order from the smallest to the biggest unit: ft in yd mi

c. Write or say in order from the smallest to the biggest unit: gal pt C qt

6. Fill in the blanks with suitable units of length (mm, cm, m, km, in, ft, yd, mi).
Sometimes several units are possible.

a. A butterfly’swings were 6 wide. b. Sherry is 66 tall.
c. Jessicajogged 5 yesterday. d. The box was 60 tall.
e. The distance from the f. Theroomwas4 wide.

city to thelittle town is 80
g. Theeraseris3 long

7. Write the weight the scales are showing.
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8. Fill in the blanks with suitable units of mass (weight) and volume (g, kg, Ib, oz; ml, L,
gd, qt, pt, 0z). Sometimes several different units are possible.

a. Mom bought 5 of apples. b. Mary drank 350 of juice.
c. Dr. Smith weighs about 70 . d. The bananaweighed 3

e. The pan holds 2 of water. f. A cell phone weighs about 100
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9. Samantha asked various people to draw aline that they thought was 4 inches long.
Below you see the lines that the people drew.

a. Measure each line to the nearest quarter inch, and write the lengths below.

in in in in in
in in in in in
in in

b. Make aline plot.



Answer Key

Measuring Length, pp. 7-10

Page 7

1. a. Please check the student’ s answers.
b. Please check the student’ s answers.

2. The desk was about 12 baby shoes wide.
Page 8

3. Ryan’sroom was 81 baby shoes wide.
Since baby shoes are smaller than daddy shoes, we know the number will be larger than 27.

4. Answerswill vary.

5.pencil & _5 crayonslong; 10 paperclipslong
pencil b. _6 crayonslong; _12 paperclipslong
pencil c. _4 crayonslong; _8 paperclipslong
pencil d. _3 crayonslong; _6 paperclipslong

Page 9

6. a. The pen islonger than the measuring stick. The pencil is the same length as the stick.
b. The measuring stick islonger than the celery. The flashlight islonger than the stick.
¢. The pink car is shorter than the measuring stick. The blue car is longer than the stick.
d. The toothbrush islonger than the measuring stick. The pencil is shorter than the stick.

Page 10

Exploring Measuring, pp. 11-12

Page 11

1. Answerswill vary. Check student’s answers.

2.a sheep 1, car 2, dinosaur 3 b. crayon 1, carrot 2, celery 3 c. paperclip 1, toothbrush 2, flashlight 3
Page 12

3. Answerswill vary.

4. Answerswill vary.

5. Answerswill vary.

6. The bucket held 53 smaller drinking glasses. It will hold more small glassfuls than large ones.
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Measuring Linesin Inches, pp. 13-15

Page 13 Page 15
l.a2in. b.4in. c¢.3in. d.5in. 5. Check the student’ s lines.

2.1in,5in.,3in,6in,5in.

Page 14
3.

4. Triangle ABC: ABis2in.,BCis3in, ACis4in.
Triangle DEF: DF is5in., DEis4in., EFis3in.

Inches and Half-Inches, pp. 16-18

Page 16
l.a2inches b.11/2inches c.21/2inches d.41/2inches

2.a31/2inches b.11/2inches c.5inches
Page 17

SR PR PR y o Y~ ¥
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@ U 11/2 U 21/ 3 31/2 4 @ 5 512 kG‘

4. a.3inches b.31/2inches c¢.41/2inches d.5inches

Page 18
5.a312inches b.2inches c¢.51/2inches
6. Please check the student’ swork, as ¢. and d. are too long for the width of this page to show an example.

7. a. Rectangle, Side AB 2 1/2 inches, Side BC 1 inch, Side CD 2 1/2 inches, Side DA 1 inch.
All the way around 7 inches.
b. Square, Side AB 1 1/2 inches, Side BC 1 1/2 inches, Side CD 1 1/2 inches, Side DA 1 1/2 inches.
All the way around 6 inches.

Measuring Linesin Centimeters, pp. 19-20

Page 19 Page 20
l.a5cm b.3cm c.9cm d.10cm e 12cm 3.
2.

4. Check the student’ s lines.
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Measuring to the Nearest Centimeter, pp. 21-23

Page 21
l.a7cm b.3cm c¢.6cm d 1lcm

2.a8cm b.6cm

Page 22

3' Il I I I lI I ll I ) l l 1 1 I I
1»@234@0@39@@12131415

Page 22

4. a about7cm b.about4cm c.about 8cm
5.aabout6cm b.about2cm c. about 4 cm
Page 23

6. Answerswill vary. Please check the student’ s work.

7.a
b.
C.

Some More Measuring, pp. 24-26

Page 24

1. a 2 pencils b. 4 pencils
c. 4 pencils d. 3 pencils
e. The shortest pencil is 3 cm and the longest pencil is 11 cm. The longest pencil is 8 cm longer than the shortest.

2. Itisaquadrilateral. The perimeter
isabout 18 cm.

Page 25
3. Answerswill vary.
4. Side AB about 1 1/2in. SideBC 4 in.
Side CA 4 1/2in. Perimeter about 10in.
Page 26
5. a the centimeter-amounts b. oneinch  c. lessthan 13inches d. morethan 3 cm

6. Answerswill vary.

Measuring to the Nearest Fourth-Inch, pp. 27-29

Page 28

1. all/4inches b.13/4inches
c.314inches d.43/4inches
e.51/2inches f.41/4inches
g. 3 3/4inches
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Measuring to the Nearest Fourth-Inch, cont.

Page 29

2. Check the student’ s answers. The answers below may not be the right length when printed from the download version,
because many printerswill print with “shrink to fit” or “fit to printable area.”
a

b.
C.
d.

3. Answerswill vary.

Centimetersand Millimeters, pp. 30-33

Page 30
lL.a3cm4mm=34mm

b.7cm7mm=77 mm
Page 31

1.c.11lcm6 mm=116 mm
d. 12 cm 9 mm =129 mm
e.6cmlmm=61mm
f.5cm 3 mm =53 mm

2. Check student’ s answers. The answers below may not be the right length when printed from the download version,
because many printers will print with “shrink to fit” or “fit to printable area.”

a

b
C.
d.
e

Page 32
3. Answers will vary. Check the student’ s work.

4.a20mm b.11mm c.45mm
50 mm 18 mm 78 mm
80 mm 23 mm 104 mm

5. The answers below may not match what you measure, if you have printed from the download version, because many
printers will print with “shrink to fit” or “fit to printable area.”
side AB 53 or 54 mm
side BC 110 mm
side CA 117 mm

6. 280 or 281 mm

LinePlotsand More Measuring, pp. 33-34

Page 33 Page 34

1. a Two pencils 3. Answerswill vary. Please check the student’ s work.
b.31/4in .
c.13/4in 4. Answerswill vary.

2. Answerswill vary. Please check the student’ s work.
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Feet and Miles, pp.

35-37

Page 35

1. Answerswill vary.

Page 36
2-4. Answerswill vary.

5. 1 foot islonger than 1 cm. It was about 150 cm tall.

6. It was about 2 feet tall.

7. c. 12 feet.
Page 37

8. Answerswill vary.

9.a 390 miles b. 120 miles

10.

Distance
from New York to Los

Unit
Angeles mi

from ahouse to aneighbor’s house| ft

the width of a notebook in.
the distance around the earth mi
how tall arefrigerator is ft.in.
the width of aporch ft
the length of a board ft.in.

Feet, Yards, and Miles, pp. 38-39

Distance
the length of atrain
the length of a playground
from atrain station to the next
the width of a computer screen

Unit
ft
ft
mi
in.

Page 38
1. Answerswill vary.

2. inch, foot, yard, mile

3. Answerswill vary.

Page 39

4. ami. b.in cft

5. perimeter = 30 ft + 30 ft + 10 ft + 10 ft = 80 ft; area = 10 ft x 30 ft = 300 ft?

din. eft. f.mi

30 ft
&
=
6.
alft=12in. b. 1ft2in.=14in. |c. 2ft4in.=28in.
3ft=36in. 1ft8in.=20in. 2ft6in.=30in.
5ft=60in. 1ft11in.=23in. 3ft3in.=39in.
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Feet, Yards, and Miles, cont.

Page 39
7. Emmais 50 inches tall.

8. Rebeccaisthreeinchestaller.
9. Histrain of pencilsistwo feet long.

10. The perimeter of therectangleis 11 ft 8in.

Metersand Kilometers, pp. 40-41

Page 40
1. a You might not be able to, but the teacher can.  b. Answerswill vary.

2-3. Answerswill vary.

Page 41

4. Answerswill vary.

5220m+20m=40m b.20m+39m+1m=60m c.20m+39m+42m+18m+25m=144m
6.

Distance Unit Distance Unit
the length of a park m around your wrist cm
from Miami to the North Pole| km the height of aroom m & cm
the length of acell phone cm the length of an airplanetrip | km
the length of abus m & cm the length of a grasshopper cm

Common Metric Units of Length, pp. 42-43

Page 42
1. Answerswill vary.

2. Answerswill vary.

3am b.mm ccm dkm em f.cm
Page 43

4. Answers will vary.

5. mm, cm, m, km

6.

alm=100cm b.1m20 cm =120 cm c.5m85cm=585cm
2m=200cm I1ml4cm=114cm 2m1l17cm=217cm
5m=500cm 1m58cm =158 cm 3m 8cm =308cm

7. Thetrain of pillowswould be two meters long.
8. Ellieis 7 cmtaller.

9. The perimeter is5 m 60 cm.
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Review 1, p. 44

Page 44

Distance

Unit or units

from your house to the grocery store

mi or km

from Miami to New Y ork

mi or km

the distance across the room

m or ft

the height of a bookcase

ft, in, m, or cm

2. About6cm or about21/2in.

3.a
b.

4. The longer pencil is about 7 cm longer than the shorter one.
The longer pencil isabout 2.5 inches longer than the shorter one.

5. Answerswill vary.

Weight in Pounds, pp. 45-46

Page 45

1.a 70 pounds b. 88 pounds c. 76 pounds

Page 46
2-6. Answers will vary.

Pounds and Ounces, pp. 47-49

d. 34 pounds e 98 pounds f. 192 pounds

Page 47

1. Answerswill vary.
Page 48
2. Answerswill vary.

3.a4lb0oz b.0lb90oz <c.1lbloz
d1llblloz e2lbd4oz f.5Ib30z

4. The liquid weighs five ounces.

Weight in Kilograms, pp. 50-51

Page 49

5.a2lb b.160lb c.20z
d.70lb e 600lb f.60z

6.a3lb b.8lb
c.120z
d.30z e 1701b

7. Answerswill vary.

Puzzle Corner:

The total weight of the cards, in ounces, was

3 x 16 = 48 ounces. Since each card weighed 2 oz,
there were 48 + 2 = 24 people who attended her party.

Page 50

1.a 45kilograms b. 93 kilograms c. 69 kilograms

2-4. Answerswill vary.

Page 51

5-7. Answerswill vary.
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Grams and Kilograms, pp. 52-55

Page 52

1. Answerswill vary.
Page 53

2. Answerswill vary.
3. Answers will vary.

4. Answers will vary.

Page 55

8.a5g
e 30g
i.10kg

b. 70 kg
f.35¢
j-10g

c. 1kg
0. 2,000 kg
k.5kg

9. An adult woman - 55 kg
A puppy - 1kg
A pencil -50g
A school book - 500 g
A magazine- 150 g

d. 1kg
h. 100 g
[.300g

Page 54 A 9-year-old boy - 25 kg
5.a2kg200g b.0kg200g c¢.1kg400g 10. a 3kg
d.0kg800g e 3kgOg f.3kg400¢g b.300g
6. a. The differenceis 66 grams. c.30kg
b. The net weight isthat of only the beans and water in d.300g
the can. The additional 66 g is the weight of the can. e.3kg
c. 4159+ 415 g =830 g. A third can makesit f.60kg
830 g + 415 g = 1,245 g. So she needs three cans 0.2509
to have at least 1 kg of beans.
7. ltsmassisabout 5 g.
Cups, Pints, Quarts, and Gallons, pp. 56-57
Page 56 Page 57

1. It takes 2 pints of water to fill one quart jar.

2. How much water isleft in the quart jar? 1 pint.
3. Two times. One pint istwo cups.

4. Four times. One quart is four cups.

5. Answerswill vary, asthere are different size coffee
cups and drinking glasses.

6. Answerswill vary.

Millilitersand Liters, pp. 58-59

7. Answerswill vary.
8. Answerswill vary.

Puzzle corner: 20 quarts

Page 58
1. Answerswill vary.

Page 59
2. - 4. Student activities. Answerswill vary.

5.a30m  b.450ml c. 1,200 ml
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Word Problemsand More, pp. 60-61

Page 60
1. It contains 522 ml more of shampoo.

2. The baby's mass was 5 kg.

3. Five packagesisonly 15 oz, so you will need six
packages to have at least a pound.

4. a. Thecanis 70 grams.
b.330g+70g=400¢g

5.a400ml  b.550ml c. 1,050 ml

Page 61

6. a. They contain 1,350 ml of water.
b. It is 350 ml more than 1 liter.

Review 2, pp. 62-64

Page 61
7. You can fill four 250 ml glasses from one liter.

8.a 4 x150g=600g; You need four apples.
b. 7x150g=1,050 g; Y ou need seven apples.

9.2 x 2 x 600 =2,400; Shewaked 2,400 ft.
10. Sheis48inchestall.

11. a. A 12-inch line will have four cars.
b. It will take 12 carsto make aline 3 feet long.

Puzzle Corner:
5 ft is 60 inches, so Roger is 62 inchestall. Heis 10 inches
taller than Rebecca.

Page 62
la

b.

2.AB: 51 mm
BC: 72 mm
CA: 92 mm

However, if you printed the lesson yourself, and didn’t print at 100% but with “shrink to fit,” “print to fit,” or similar,
the measurements will be smaller numbers than those given above. Please check the student’s answers.

For example, the student might get:

AB: 47 mm
BC: 68 mm
CA: 86 mm

3. Answers will vary.
4. Answers will vary.

Page 63

5.a mm, cm, m, km
b.in, ft, yd, mi
c.C pt,qt, gd

6. a. A butterfly’ swingswere 6 _cm wide. b. Sherry is66 inorcm _tall.
c. Jessicajogged 5 _km or mi_ yesterday. d. The box was 60 cm tall.
e. The distance from the city f. Theroomwas4 m or yd wide.
to thelittle town is80 _km or mi. g. Theeraseris3 cm long

7.a2lbl20z b.2lb4oz c.5Ib120z

8. a. Mom bought 5 kg or |b of apples. b. Mary drank 350 ml of juice.
c. Dr. Smith weighs about 70 kg. d. The bananaweighed 3 oz.

e. Thepan holds 2 gt or L of water. f. A cell phone weighs about 100 g.



Review 2, cont.

Page 64

9.a312 in_4 in 334 in 314 in 4 in
334 in 41/4in 33/4in 33/4in 41/2 in
4 in 33/4 in
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More from
math

Math Mammoth has a variety of resources to fit your needs. All are available as economical
downloads, and most also as printed copies.

e Math Mammoth Light Blue Series
A complete curriculum for grades 1-8. Each grade level includes two student worktexts (A
and B), which contain all the instruction and exercises all in the same book, answer keys,
tests, cumulative reviews, and a worksheet maker. International (all metric), Canadian,
and South African versions are also available.
https://www.MathMammoth.com/complete-curriculum
https://www.MathMammoth.com/international/international
https://www.MathMammoth.com/canada/
https://www.MathMammoth.com/south_africa/

Math Mammoth Skills Review Workbooks

These workbooks are intended to be used alongside the Light Blue series full curriculum,
and they provide additional review to the topics studied in the main curriculum, in a spiral
manner.

https://www.MathMammoth.com/skills_review_workbooks/

Math Mammoth Blue Series

Blue Series books are topical worktexts for grades 1-8, containing both instruction and
exercises. They cover all elementary math topics from 1st through 8th grade and some for
8th grade. These books are not tied to grade levels, and are thus great for filling in gaps.
https://www.MathMammoth.com/blue-series

Make It Real Learning

These activity workbooks concentrate on answering the question, "Where is math used in
real life?" The series includes various workbooks for grades 3-12.
https://www.MathMammoth.com/worksheets/mirl/

Review Workbooks

Workbooks for grades 1-8 that provide a comprehensive review of one grade level of math
—for example, for review during school break or summer vacation.
https://www.MathMammoth.com/review_workbooks/

Free gift!

= Receive over 350 free sample pages and worksheets from my books, plus other freebies:
https://www.MathMammoth.com/free/

Lastly...

= Inspire4 is an inspirational website for the whole family I've been privileged to help with:
https://www.inspire4.com






