. Muystery science
Name: ysvery

Fifth Grade

Student Booklet
With Anchor Layer

What are you curious about?




Miystery science

Ecosystems & The Food Web

5th Grade « NGSS « Unit Worksheets

Lessonl

e

What if all the ants How does a tiny seed
disappeared? become one of the
heaviest trees on Earth?

Do worms really eat How could a fish feed a
dirt? forest?

Lesson 7 [P v

N

Why did the dinosaurs
go extinct?

| am also curious about...

Where do fallen leaves
go?

Lesson 6

How can we protect
Earth’s environments?
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Name:

Food Chain Finale
B ) ) 65 . 0 0/ B

1. Add up your score! You get 2 bonus points for every chain that’s four cards or longer.

Food Chain #1: Number of cards in food chain = points
If it is four or more cards, add 2 = points

Food Chain ##2: Number of cards in food chain = points
If it is four or more cards, add 2 = points

Food Chain #3: Number of cards in food chain = points
If it is four or more cards, add 2 = points

Food Chain #4: Number of cards in food chain = points
If it is four or more cards, add 2 = points

Total Score = points

2. Write the names of the plants and animals in your longest food chain. (Add more spaces if you need to.)

Ve Y s N an Y

3. Which plants and animals are in food chains with ants?

4. What would happen to those food chains if all the ants suddenly disappeared?

, & N\ m Mystery science
N\ What if all the ants disappeared?



Mystery science
R u Ies for eq or Be eqen What if all the ants disappeared?
THE GOALS e Make as many food chains as you can.
. e Make the chains as long as you can.
OF THE GAME: (Chains 4 cards or longer get bonus points!)
HOW SCORING HOW STEALING WORKS:
WORKS:

You CAN'T steal on the first 2 rounds.
You get 1 point for every After every player has 2 cards, then you
card in a food chain: can either:

» pick a card from the center stack

OR

» STEAL a card from another player
if you can use that card to make a
chain right away.

You CAN'T steal a card that is already in
a player’s food chain.

3 cards = 3 points

If your chain is 4 cards or
longer, you get an extra
2 bonus points:

TIP: THINK CAREFULLY

Mysteryscience

Read the cards carefully.
The Cricket card says they ST
eat leaves. The Oak Tree
has leaves. That means the
cricket can eat the oak tree!

4 cards
+ 2 bonus points
= 6 points

TIP: REARRANGE You can rearrange your food chains whenever you want.
YOUR CHAINS Take them apart and put them together in different ways. Can
you figure out ways to get longer chains?



Mystery science e
ate:

What if all the ants

disappeared?

Lesson Assessment
RCRC DN Y W RO W W
Ant Fence Lizard
\ Feed me{

I'm happy to eat human food
like apples, but when that's
not around, I'll eat nectar from

flowers, seeds from grasses,
and any dead insects | find.

| swoop down to grab small
animals with my sharp claws.

| eat rabbits, gophers, mice,
moles, pigeons, robins,
sparrows, lizards, and snakes!

| have lots of leaves and lots of
seeds. That's lunch for lots of
critters.

\ >Feed mel

I'll munch on lots of

little creatures like ants,
beetles, crickets, caterpillars,
cockroaches, pillbugs, snails,
and spiders.

1. Joel recently learned that living things are connected to one another through food chains.
The cards above describe four living things that Joel finds in his local park. Read about
each living thing. Then write their names in the correct order in the boxes below to

make a food chain.

2. If all the ants in the park suddenly disappeared, what do you think would happen? Use
the food chain that you developed above to help you answer. There might be more than 1

correct answer. Circle all the correct answers.

o oo

Mystery science
What if all the ants disappeared?

| think more grass will grow because the ants won’t be there to eat it.

I think more fence lizards will survive because the ants won'’t eat them.

| think less grass will grow because the fence lizards will eat more of it.

| think fewer fence lizards will survive because they won’t have ants to eat.



Ant Hawk y

f'/ N\ Ap ’ 4

C Fee4 n\fe!/} ‘3:3,:2 %/

' "Feed
L mel / Y

I'm happy to eat human food — ¥
like apples, but when that's | swoop down to grab small Is:a‘:(\il: Igﬁaziiﬁli\;isfzrfolgtzfof
not around, I'll eat nectar from animals with my sharp claws. critters.
flowers, seeds from grasses, | eat rabbits, gophers, mice, ’
and any dead insects | find. moles, pigeons, robins,

sparrows, lizards, and snakes!

RO RCRC RO W

Fence Lizard

4

(_Feed mel )

I'll munch on lots of

little creatures like ants,
beetles, crickets, caterpillars,
cockroaches, pillbugs, snails,
and spiders.

3. Someone let their pet rabbit loose in the park that Joel
visited. Read the rabbit card to the right. Then create a new
model food chain that includes the rabbit and other living things
in the park. You do not need to include all of the animals from
before. Write the names in the correct order in the boxes
below to make a food chain.

Rabbit

é’: Feed me! :

You can find me hopping along |
and munching on blades of
grass. I'll also eat other plants
like clover, parsley, and
vegetables if | can find them.

4. If the park still has ants, grass, fence lizards, and hawks, what will happen when the
rabbit is added? Use the information from both food chains you made to help you answer
this question. There might be more than 1 correct answer. Circle all the correct answers.

S S

| think more grass will grow because the ants won’t be there to eat it.

| think more hawks will survive because they will have more food to eat.

| think there will be less grass because both the rabbit and the ants will eat it.
| think fewer fence lizards will survive because they won’t have ants to eat.

5. What do the arrows in your food chains represent? Which one word best describes what

they all represent? Circle the best answer.

a. Consumers c. Animals
b. Plants d. Matter
Mystery science

What if all the ants disappeared?
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Name:

Mystery science

How does a tiny seed become one
of the heaviest trees on Earth?

Air Experiment #1

Does this experiment show you that air weighs anything?

YES NO MAYBE

What'’s your evidence?

Air Experiment #2

Does this experiment show you that air weighs anything?
YES NO MAYBE

What’s your evidence?

Air Experiment #3

Does this experiment show you that air weighs anything?

YES NO MAYBE

What's your evidence?



Name:

Mystery science

Date:

How does a tiny seed hecome one of
the heaviest trees on Earth?

Lesson Assessment

1. Zane knows that plants use materials in the
environment—soil, water, or air—for their
growth. Zane thinks plants probably use the
soil to grow bigger and heavier. He tests this
idea with an experiment.

Zane puts a plant in a pot with soil. At the
start of the experiment, he records how much
the plant weighs. He also records how much
the soil weighs. Zane adds water to the soil.

WEEK 1 WEEK 3

Then, Zane lets the plant grow for a few PLANT 200 grams 800 grams
weeks. At the end of the experiment, he

weighs the plant and the soil again. His
results are shown to the right. SOIL 500 grams | 500 grams

What did Zane find out with his experiment?

Circle True or False for each sentence.

True False The plant weighed the same at the start and end of the experiment.
True False The plant weighed more at the end of the experiment.

True False The soil weighed the same at the start and end of the experiment.
True False The soil weighed less at the end of the experiment.

2. Using only the information from his soil experiment, what can Zane say about plants and
their growth? Circle the best answer.

Plants use material from the soil to grow bigger and heavier.
Plants do not use material from the soil to grow bigger and heavier.
Plants use material from the air to grow bigger and heavier.

Plants do not use material from the air to grow bigger and heavier.

Qo oo

Mystery science

How does a tiny seed become one of the heaviest trees on Earth?



3. Zane knows that plants have tiny openings in their leaves so that air
can enter the plant’s body. So he wonders if plants use the material
from the air to grow bigger and heavier. But Zane isn’t sure if air even
weighs anything.

Zane sets up a balloon experiment to test if air weighs anything. He
sets up a balance scale with an equal number of balloons on each side.
On one side the balloons are inflated with air. On the other side they are
deflated—without any air. The side with inflated balloons pulls down.

What did Zane find out with this experiment?

Circle True or False for each sentence.

True False The experiment shows that air has weight. This shows that air
can contribute to the weight of a tree.

True False The experiment shows that air is needed for a plant to be healthy.
This shows that air is needed for a plant to survive.

True False The experiment shows the process of how air can get into a
plant. This shows that air can contribute to the weight of a tree.

4. Plants must use something from the environment—soil, water, or air—for their growth.
Zane exclaims, “| think plants mostly use materials from the air for their growth!”

Do you agree or disagree? Explain your thinking using evidence from Zane’s
experiments to support your ideas.

Mystery science

How does a tiny seed become one of the heaviest trees on Earth?
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Where do fallen leaves go?
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DETECTIVE :

(your name)

the Case!

Mystery science

Where do fallen leaves go?

1. What happened to the leaf pile?

2. Who is responsible for what happened to the leaf pile? C  circle all that apply )

DETECTIVE :

(your name)

()
(2
'

Solve the Case!

Mystery science

Where do fallen leaves go?

1. What happened to the leaf pile?

2. Who Is responsible for what happened to the leaf pile? ¢ dlrcle all that apply )

Why do you think that they are responsible?
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believe you can see us! The leaf pile?
Yeah...we were there, it’s true. To be
fair, my kind are everywhere. But we
especially love wet places and dead
things. So you better believe a bunch
of us showed up in the leaf pile after it
rained. Even though we’re small and
don't have a mouth, we still need
food! We ate a good amount of the
wet leaves, but not all of them! You

THE BACTERIA SAY:
can’t blame it all on us!”
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after it rains are especially delicious! We ate a
bunch of the wet leaf pieces, but it wasn’t just
us! We're not taking the fall alone. Bacteria

can't catch food like foxes and mice, or make
were there, too, sneaking around.”

there? We live here on the forest floor! We
our own food like plants. So we have to eat
see in our home? A bunch of wet, dead

leaves...a feast! Those mushy bits of leaves

THE FUNGI SAY: “What were we doing
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Name:

Mystery science

Date:

Where do fallen leaves go?

Lesson Assessment

A T

OAK TREE DEAD LEAVES MUSHROOM NUTRIENTS IN SOIL

1. Fallen, dead leaves are broken down into soil nutrients with the help of decomposers,
such as mushrooms, mold, and bacteria. The image above shows some of the organisms
that you would find in a forest ecosystem. Create a model with arrows to show how the
material (matter) of the oak leaves travels through this forest. For example, the leaves of oak
trees will eventually fall to the ground. So you would draw an arrow from the oak tree to the
pile of dead leaves. This arrow is already drawn for you. Now you draw the other arrows.

2. What do the arrows in your model represent? Which one word best describes what they

all represent? Circle the best answer.
a. Plants c. Animals
b. Decomposers d. Matter

3. If there were suddenly no decomposers—no mushrooms, no mold, no bacteria—what do
you think would happen to the forest ecosystem? Support your ideas using the model
above and what you know about decomposers.

Mystery science

Where do fallen leaves go?



Ask a Worm Worksheet

Name:

Experiment to test the conclusion that worms like damp places. Note what happens below:

1)

Names

My name:

Partner’s name:

Partner’s name:

Partner’s name:

Results. Shade in how much of the worm is on the damp side.

(

| Tt
|
None on About Ya About %2 About ¥ All on
damp on damp on damp on damp damp
| I
i n ]
|
None on About Y4 About %2 About % All on
damp on damp on damp on damp damp
m
@)} N
! WA
| I
None on About Vs About Y2 About ¥4 All on
damp on damp on damp on damp damp
! i :
| T —
|
None on About Ya About %2 About % All on
damp on damp on damp on damp damp

What might affect a worm’s behavior (like light vs. dark)?

Think of some questions you have about what worms like (or what they dislike):

Mystery science

Do worms really eat dirt?



Name:

Ask a Worm Worksheet, continued <— ___w

7)  Write the question you've decided to explore:

8) Describe or draw a picture of an experiment that you could do to find out the answer to your question.

(Use the back if you need more space.)

9) What can you do to make sure your experiment is a fair test?

Mystery science

Do worms really eat dirt?



Name:

Worm Watcher Worksheet

1)  Observe your worm and draw it here. It has no Tips for a good observation
legs, yet it moves around. How does it manage » Don'’t disturb the worm after putting it on the plate.
that? If you like, draw a cartoon strip showing You want to see what it does all on its own.
how your worm changes as it moves around. If * Be patient. It can take a while for it to start moving.
you need more space, use the back of the paper. * While waiting for your worm to move, check out

what other people’s worms are doing.

2)  Watch your worm for a few minutes and write down what it does. (After a few minutes, most worms stop
exploring and settle down where they are most comfortable.)

3) Look at all the worms in your group. What do you notice about the places the worm chose to settle? Are
those places wet or dry, dark or bright, in the open or under cover?

Mystery science

Do worms really eat dirt?



Name:

Mystery science

Date:

Do worms really eat dirt?

Lesson Assessment

1. When earthworms eat leaves, the leaves break down into worm poop inside the
earthworm’s body. Worm poop is called castings. Add two arrows to the drawings
below: one showing the dead leaves going into the earthworm, and one showing the
castings moving out onto the ground.

Dead Leaves Earthworm Castings

2. Reena was curious about how to make plants grow taller, so she set up an experiment.
She filled one pot just with regular soil and planted a seed into the soil. Then she mixed
soil and worm castings in another pot and planted the exact same kind of seed in that
pot. After a few months of giving each plant the exact same amounts of water and light,
they looked like this:

r Y

Just soil Soil with
worm castings

Circle True or False for each option.

True False Reena’s plants can’t grow at all in just sail.
True False The plant grown in soil with worm castings grew taller.

True False From this experiment, we know that every plant will always grow better in soil
with worm castings.

True False From this experiment, we know that this one plant grown in soil with worm
castings grew taller. But we would need to do more experiments if we wanted to
know if this happens with other plants, too.

Mystery science

Do worms really eat dirt?



3. In school, Reena learned that when worms eat dead leaves and produce castings, the
castings are full of nutrients that plants can use. The nutrients in the castings come
from nutrients in the original dead leaves. This might explain why the plant she grew in
soil with worm castings was so tall.

Reena also learned that plants get some nutrients through their leaves, and they get
other nutrients through their roofs.

Knowing what you know about earthworms, do you think that the
nutrients from castings go into a plant’s leaves or its roots? In the
drawings below, add arrows to show the flow of nutrients, starting
with the dead leaves. With the final arrow, show the nutrients either
going to the plant’s leaves or its roots. Remember, to answer this
question, you’ll need to apply what you have learned about earthworms.

=

Dead Leaves Farthworm Castings

4. In the previous question, you drew arrows to show the flow of nutrients from dead
leaves to a growing plant. On the lines below, explain what your drawing shows.

5. Now, explain why you drew the final arrow the way that you did. What do you know
about earthworms that helped you draw that arrow?

Mystery science

Do worms really eat dirt?



Forest Ecosystem

Mystery science

How could a fish feed a forest?




Forest Ecosystem

This is the forest @/
ecosystem before
the salmon arrive.
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Name:
A fishy /] M tt J I
question Z 3 atter Journa
Trees
.4. How could th(_a mattelt in a salmon become matter Spruce trees live in this ecosystem.
|n.a tree? Describe the Journey the matter can take! Each one starts as a tiny seed and
(Hint: Start a new sentence for each time the matter moves.) . . .
grows into a giant tree with a trunk, branches,
The matter in the salmon needle-like leaves, and roots. The tree uses its
roots to absorb water from the soil. That water
travels to all parts of the tree. Each tree also
has openings in its leaves that allow air to flow
into the tree. The tree uses the air and water to
produce its own food and build its body. So the
matter of the air and water becomes the matter
of the tree’s trunk, branches, leaves, and roots.
1. Where did the matter travel in this part of your
Now the matter is in the spruce tree! ecosystem model? Describe one of your arrows.
lﬂgsl'crg science The matter traveled from the

How could a fish feed a forest? to the
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Mystery science
Conseq uences Earths environments?
(For Quick Fix Cards)

Dirty Oh no! The amount of fertilizers
or Lak and waste in this lake is causing
ake extra algae to grow!

Oh no! The quick

Unexpected fix didn't work like Discard 1 Progress
or Setback we thought and card from an incomplete

+3 algae to the lake with
the MOST algae in it

set us back! Prevent It! project

Nothing Phew! The quick fix
or Happens worked without any
PP consequences!
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ystery science

How can we protect
Earth’s environments?



Mystery science
How can we protect
Earth’s environments?
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Teacher Prep

Progress Card
note:

Progress Card Progress Card

Cards Page 1 Wild Card

Lo &

Use this card on any
Prevent It! project!

Runoff the Word

Mystery science

How can we protect
Earth’s environments?

1 1 1
| | |
| | |
| | |
1 1 1
| | |
| | |
| | , |
| | |
| | |
1 1 1
| | |
| | |
| | |
1 1 1
| | |
| | |

] I |
1 1 1
1 1 1
Quick Fix ! Progress Card ! Progress Card ; Progress Card
1 1 1
Add chemicals to a 1 I 1

lake to treat algae I . ! . ! .

- : Fertilizer | - Spread |  Wild Card
r=3 -3 algae I I I (&
'__, from one lake : Runoff : the Word : % or @

Roll the dice to | | ! :
%6 find out a : : : |

ﬂ consequence | | | Use this card on any

| | | Prevent It! project!
1 1 1
aJay spJed papiedsip ade|d juiny JnoA Jo ue)s ay) 1e aye|
a|id pip2sia N2 ssaiboid
)
=
s
g N
S om
5 e Place discarded Place cards here,
& Q. cards here facedown
i
:
Discard Pile Progress Deck

Place discarded cards here. Take at the start of your turn!



Teacher Prep
note:

Cards Page 2

Mystery science

How can we protect
Earth’s environments?

Progress Card

Fertilizer
- W Runoff

Progress Card

¥ spread
the Word

Progress Card

¥ spread
the Word

Quick Fix

Add clay to lakes
to treat algae

-2 algae from
TWO lakes

-

Y
I
-

-

Roll the dice to
% find out a

consequence

Progress Card

Wild Card

Lo &

Use this card on any
Prevent It! project!

Quick Fix

Add chemicals to a
lake to treat algae

-3 algae
from one lake

Roll the dice to
@ find out a

consequence

Progress Card

¥ spread
the Word

Progress Card

1 1
I I
I I
I I
I I
I I
I I
I ‘) I
: - Spread
i the Word i
I I
I I
I I
I I
I I
I I
Progress Card

Fertilizer
- W Runoff

Progress Card

Fertilizer
W Runoff

Quick Fix

Add clay to lakes
to treat algae

-2 algae from
TWO lakes

Roll the dice to
% find out a

consequence

Quick Fix

Add chemicals to a
lake to treat algae

-3 algae
from one lake

(=0
[ —

Roll the dice to
% find out a

consequence

Quick Fix

Add clay to lakes
to treat algae

-2 algae from
TWO lakes

Roll the dice to
& find out a

consequence

Progress Card

Wild Card

Tyw &

Use this card on any
Prevent It! project!




Teacher Prep

Quick Fix
note:

Progress Card Progress Card

Add clay to lakes
to treat algae

Cards Page 3

-2 algae from

- Runoff the Word TWO lakes

Sl
[ —

Roll the dice to
% find out a

consequence

Mystery science

How can we protect
Earth’s environments?

1 | !
| I !
| I !
| I !
| 1 !
| I !
| I !
I I , !
I oge | 4 I
, Fertilizer | - Spread I
| I !
| I !
| 1 !
| I !
| I !
| I !
| 1 !
| I !
| | !

Progress Card Progress Card Progress Card Quick Fix

Add chemicals to a
.. lake to treat algae
Fertilizer

- W Runoff

-3 algae
from one lake

(=
| p—

the Word % or @

Use this card on any
Prevent It! project!

Roll the dice to
% find out a

consequence

]
|
|
|
|
|
|
/ I .
|
|
|
|
|
|
|
|
|

Progress Card Quick Fix Progress Card

Add clay to lakes
to treat algae

- Spread Fertilizer Wild Card
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Name:

Mystery science

Date:

How can we protect Earth’s
environments?

Lesson Assessment

Marshall is a grumpy man who has a really cute dog named Button.
But there’s a problem. Marshall never picks up Button’s poop after
taking him for walks in the local park.

The lake in Marshall’s town recently started to have problems with
harmful algae blooms. Harmful algae blooms happen when there are
too many nutrients in the water. The nutrients often come from
fertilizers or other sources like dog poop. You are trying to convince
Marshall to start picking up after his dog.

Marshall says: “I don’t understand why picking

up Button’s poop matters. It's not like he’s Where Rain Flows

pooping in the lake! The lake is far away from - N e
- - : <ilim, ¥ )
the park where | bring Button for his walks. o s (m\» N \,fJ
\ \ . \ Y5 ' \ '
. . . . bt B \
You obtained the infographic on the right from vt ‘\d L% I S
. og \ .
the town’s government website. Look at the Y Y g waste  feilizer Py
_ , ) e N - i~ J
information shown about runoff from rain. ———— o eh
il it
] trash ]
. R.ain. flows over surface.s. ,' +
1. How can you explain to Marshall that poop B arowal: | !
2 I I
from the park can affect the lake, even though 2;’::;,‘,',2‘,’,‘ii;f,“;f;;;‘,‘,‘,’s““’ v ¥
they are far away from each other? Use the st @\ @\
infographic from the government, and what S &

you know about runoff and harmful algae
blooms, to help create your explanation.

Mystery science

How can we protect Earth’s environments?



Marshall still isn’t convinced. He says:

“Even if Button’s poop is adding to the harmful algae bloom
problem, what does that have to do with me? It's not like | live in
the lake or eat algae. This doesn’t affect me at all. So why should

| care?”

A local scientist provides you with information about a food chain
that starts with the algae in the town’s lake. This is the food chain:

N Algae

Guppy Fish

~

Humans

2. How could you convince Marshall that he should care about harmful algae blooms? Use
what you know about food chains and the model above to help with your explanation.

3. If Marshall refuses to pick up Button’s poop, can you suggest any other ways that
Marshall could help the lake ecosystem? Use the information from the previous
questions, along with what you know about runoff and harmful algae blooms, to help

you answer.

mMysteryscience

How can we protect Earth’s environments?
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Name:

Dinosaur Food Web

1. What animals do you think Tyrannosaurus rex would eat? Why do you think that?

2. List the animals you think can survive when the sunlight is blocked.

3. Why did some animals go extinct while other animals survived? Construct an
explanation using evidence from your food web.

Mystery science

Why did the dinosaurs go extinct?



Name:

Mystery science

Date:

Why did the dinosaurs go extinct?

Lesson Assessment

1. Caterpillars are small insects that can grow very quickly. Some caterpillars can double in size in
just one day! Caterpillars have to eat a lot of food so that they have the energy to grow that
quickly. The diagram below shows a food chain including a caterpillar.

P
S o

SUN PLANTS CATERPILLAR

What does the above food chain show? Choose all correct answers.

a. Caterpillars get their energy directly from the Sun.

b. Caterpillars get their energy directly from plants.

c. Caterpillars use energy that originally came from the Sun. But they can’t use energy
directly from the Sun.

d. Caterpillars give energy to plants, and plants give energy to the Sun.

2. Some birds eat caterpillars. The caterpillars give them lots of energy so that they can do things
like grow, fly, and build nests.

In the space below, create a food chain. Write the words birds, caterpillars, Sun, and plants on
each of the lines. Make sure that you write them in the correct order.

-> -> ->

Mystery science

Why did the dinosaurs go extinct?



3. Caves are amazing underground places. Sunlight can shine
into the openings of caves, but deep inside caves, it can

become completely, totally dark. Even in some of the darkest

caves, though, you can find living things.

Read the following cards about three types of real living
things that can be found in or near caves:

Cave Fish @

Cave fish live in pools of water
inside of caves. They can’t
leave the water, which means
they can’t leave the cave. They
live their entire lives in
darkness without ever seeing
the Sun. They get their energy
by eating any small insects that
come to the edge of the water
for a drink.

Plants

All plants need sunlight for
energy. This means that plants
can grow near the openings of
caves. But if you go deep into
a cave, no plants can grow
because there is no sunlight.

Cave Crickets o

Cave crickets spend most of
their lives in caves. They get
their energy from eating any
food they can find.
Sometimes that means eating
other insects, and sometimes
it means they leave caves
and look for plants to eat.
They always come back to
the cave, though.

Cave fish don’t even see the Sun for their entire lives, but the Sun is still the original source of their

energy. How can this be?

In the space below, create a food chain that shows how cave fish can get energy from the Sun
even if they live their entire lives in complete darkness.

—)

->

-

4. The dinosaurs might have gone extinct because the light from the Sun was blocked. Cave fish
already live in total darkness and never see the Sun. Do you think cave fish could survive if the
Sun became blocked again? Explain your answer on the lines below. (It might help to look

back at question 3.)

Mystery science

Why did the dinosaurs go extinct?
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Mars Ecosystem Argument Name:

Part 1

IntmdUCtmn: A team of NASA engineers has come up with a design idea for a Mars Habitat. They

have made sure there is enough water, oxygen, and heat to start with. They have proposed 15 living
things that will be in the ecosystem for food.

S’[ep 1% Look over the list of proposed organisms.
On each line, write the type of organism it is: D = decomposer, P = producer/plant, or A = animal.

Corn Wheat House Cat
Chicken Grass Goat
Beetles Apple Tree Pig
Jumping Veggie Garden Swallowtail
Spider with Parsley Caterpillar
Frog Mouse Dairy Cow
Mystery science

Ecosystems & The Food Web | Performance Task



Step 2: Use the provided Part 1 cards to arrange the organisms into a food web. Add your food web
below. Remember: Use arrows to show how nutrients and energy move through the ecosystem.

Mystery science

Ecosystems & The Food Web | Performance Task



Step 3: Evaluate the proposed ecosystem. Identify what will work and what will not work.

What will work in the Why will this work?
proposed ecosystem?
What science idea have you learned that
Eb helps you know this will work?

What will NOT work (or what is missing) Why will this NOT work?
in the proposed ecosystem?
What science idea that you learned
E@ explains why this will NOT work?

Mystery science

Ecosystems & The Food Web | Performance Task



Step 4: Make a claim about whether the proposed ecosystem will work or not:

| think the ecosystem will

Support with evidence and reasoning. Use the science ideas you have learned during this unit to

support your answer.

| think this because

Mystery science

Ecosystems & The Food Web | Performance Task



Mars Ecosystem Argument Name:
Part 2

S’[ep 5: How would you improve the proposed ecosystem? List what organisms you would add

and explain why. List what organisms you would remove and explain why.

@i >

Mystery science

Ecosystems & The Food Web | Performance Task
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Ecosystems & Name:

Date:

The Food Web

Unit Assessment

SUN

-, 7

GREEN PLANTS TRICERATOPS TYRANNOSAURUS REX
The image above is a simple model of how energy flows through a dinosaur food chain. The arrows
represent energy moving through the food chain. Use this model to answer Questions 1 & 2.

1. Scientists think that Tyrannosaurus rex was able to run at a speed of 12 miles per hour. Where
did T. rex get the energy that it used to run when it was alive?

a. T rexgotits energy from Triceratops. That energy is not connected to the Sun.

T. rex got its energy from green plants, which got their energy from the Sun.

c. T rexgotits energy from eating Triceratops. Triceratops ate green plants and green plants
got their energy from the Sun.

d. T rexgotits energy directly from the Sun.

=

2. Scientists think that the dinosaurs went extinct because an asteroid hit the Earth and created a
giant dust cloud that covered up the Sun. Diego doesn’t think this explanation makes sense. He
says, “Some dinosaurs ate other dinosaurs to get their energy. Why would removing the Sun cause
the carnivores to go extinct?” Explain to Diego why carnivores would go extinct without the Sun. You
can use evidence from the energy model above.

Mystery science

Ecosystems & The Food Web | Unit Assessment
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SQUIRREL &

CRICKET

DEAD LEAVES

OAK TREE

The images above show organisms that are part of a forest ecosystem. Use these images to answer

Questions 3, 4, and 5.

3. Connect the organisms of the forest ecosystem with arrows to create food chains. Each arrow
should point in the direction of how material (matter) travels in each food chain. For example, a
squirrel eats acorns from an oak tree, so you would draw an arrow from the oak tree to the squirrel.

4. Scientists are worried that a disease that kills oak trees will spread into this forest. What would
happen to this ecosystem if all the oak trees suddenly disappear? Choose all correct answers.
a. Ifthere aren’t any oak trees, the squirrels will not have anything to eat. They will need to find

another food source or they will not survive.

b. If there aren’t any oak trees, the robins will not have anything to eat. They will need to find

another food source or they will not survive.

c. Ifthere aren’t any oak trees, the hawks may not have anything to eat because the squirrels

and robins may not survive.

5. Amir released some pet frogs into the forest ecosystem shown above. These frogs eat
earthworms and crickets. Hawks, robins, and squirrels do NOT eat these frogs. What will
happen to this ecosystem if the frogs start living here? Choose all correct answers.

a. The dead leaves will pile up because the frogs will eat all the decomposers. The

decomposers will not be there to eat the leaves.

b.  The squirrels will not have anything to eat. They will need to find another food

source or they will not survive.

c. The robins will not have anything to eat. They will need to find another food source

or they will not survive.

d. The hawks will not have anything to eat. They will need to find another food source

or they will not survive.

Mystery science

Ecosystems & The Food Web | Unit Assessment



6. Ana wants to open a plant store, but she’s
worried that it will cost too much money. Ana
thinks that as plants grow, they use the
material from the soil to get bigger. Potting
soil costs a lot of money. Ana is worried she
will need to buy a lot of soil to feed her plants.
She decides to set up an experiment. Ana
grows one plant in a pot for 3 weeks. She
weighs the plant and the soil at the start and

end of the experiment. - START END

The results of Ana’s experiment are shown PLANT 300 grams | 800 grams
to the right. What did Ana find out with her
experiment? Circle TRUE or FALSE for SO". 800 grams 800 grams

each of the sentences below.

TRUE FALSE The plant weighed the same at the start and end of the experiment.
TRUE FALSE The plant weighed more at the end of the experiment.

TRUE FALSE The soil weighed the same at the start and end of the experiment.
TRUE FALSE The soil weighed less at the end of the experiment.

7. Do you think Ana should be worried about the cost of soil for her plant store? Why or why
not? Provide an argument based on the results of her experiment.

Mystery science

Ecosystems & The Food Web | Unit Assessment



START OF EXPERIMENT

PLANT A
300 grams

PLANT B
300 grams

Ana decides to do another experiment. She starts with two plants, Plant A and Plant B.
Each plant weighs 300 grams. She attaches Plant A to a vacuum. The vacuum pumps all of
the air out of the container around Plant A. Plant B is not attached to a vacuum, so it has air
around it. Ana gives Plant A and Plant B the exact same amount of water. She runs the
experiment for 3 weeks and then weighs the plants at the end of the experiment.

8. Looking at both of Ana’s experiments, what is a claim that you can make about plants
and their growth?

a. Plants mostly use materials from the soil for their growth.

b Plants mostly use materials from water for their growth.

c. Plants mostly use materials from sunlight for their growth.

d. Plants mostly use materials from the air for their growth.

9. What evidence do you have to support your claim from the question above? Provide an
argument using evidence from Ana’s experiments to support your claim.

Mystery science

Ecosystems & The Food Web | Unit Assessment



Miystery science

Water Cycle & Earth’s Systems

5th Grade « NGSS « Unit Worksheets

Lesson 1

How much water is in How much salt is in the When you turn on the
the world? ocean? faucet, where does the
water come from?

Lesson 4

Can we make it rain? How can you save a
town from a hurricane?

| am also curious about...
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Name:

Mystery science o
ate:
How much water is in the world?
Lesson Assessment
Water Where Alice Lives Water Where Diego Lives
160 160
150 150
= 140 5 140 —
= 130 = 130
= 120 = 120
S 110 S 110
S 100 S 100
=< 9 < 9
2 80 2 80
S 70 S 70
-_,% 60 E 60
1 50 L 50
40 40
30 30
20 20
10 10
Salt Water ~ Frozen Fresh  Fresh Water Salt Water  Frozen Fresh  Fresh Water
Water Water

1. Alice and Diego are friends who live in different parts of the world. Alice lives in Alaska, USA,
where there are many frozen ice caps. Diego lives in Ontario, Canada, where there are large fresh
water lakes. The graphs above show the amounts of salt water, frozen fresh water, and fresh water
where Alice lives and where Diego lives. Compare the information from the two graphs. Circle
True or False for each sentence.

True False There is more salt water than frozen fresh water where Alice lives. There is more
frozen fresh water than fresh water where Diego lives.

There is less salt water where Alice lives compared to the amount of salt water
where Diego lives.

True False

True False There is at least 3 times more frozen fresh water than fresh water where Alice
lives.

2. Alice has more total fresh water where she lives, but Diego has more fresh water that is
actually available to use (for drinking and washing his hands). Why is that?

Mystery science

How much water is in the world?



Salt Water

Frozen Fresh Water

. = Fresh Water
. = Land
3. Zara lives in Europe. She is curious -
about the types of water covering the Water Where Zara I.IVBS
surface of the Earth where she lives. 150
The map above shows the types of 140
water around Europe.The estimated Bg
surface areas of salt water, frozen 2 110
fresh water, fresh water, and land are g 100
shown as squares in the image. Count g 90
up the squares of each type of B ?8
water (salt water, frozen fresh water, E &0
fresh water) and use that information = 50
to complete the bar graph shown to gg
the right. You do not need to count up 20
or graph the squares of land. 10
0

Salt Water Frozen Fresh Fresh Water
Water

4. Using the bar graph you just created, answer each of the following statements.
Circle True or False for each sentence.

True False There is at least 2 times more salt water than frozen fresh water where Zara lives.

True False There is 2 as much fresh water as there is frozen fresh water where Zara lives.

True False Most of the fresh water is stored in frozen ice caps (glaciers) where Zara lives.
Mystery science

How much water is in the world?



Salt Water 23%

1%

Frozen Fresh Water 5%

2%

Fresh Water

97% 12%

Water on Earth Water Where Isabel Lives

Isabel lives in a part of the world where there are many large natural lakes. She wants to
know how the amount of fresh water found where she lives compares with the amount of
fresh water found on the entire Earth. The pie chart on the left shows the percent of water
types covering the surface of the entire Earth. The pie chart on the right shows the percent
of water types covering the surface of the region of the Earth where Isabel lives.

5. Using information from the pie charts above, which of the following sentences are true?
There may be more than 1 correct answer. Circle all correct answers.

a. The percentage of fresh water where Isabel lives is 5 times higher than the
percentage of fresh water on the entire Earth.

b.  The percentage of salt water where Isabel lives is % the percentage of salt water
found on the entire Earth.

c. The percentage of frozen fresh water where Isabel lives is at least 10 times higher
than the percentage of frozen fresh water elsewhere on Earth.

6. The pie chart above only shows the surface areas of water where Isabel lives. It does not
consider the depth of water. If you made another pie chart that showed the volumes of salt
water, frozen fresh water, and fresh water, describe how the pie chart would be different.
(Hint: oceans are very deep—much deeper than most lakes and rivers.)

Mystery science
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Name:

Tiny Ocedan

1)  What did your Tiny Ocean look like right after you added a teaspoon of salt? What does it look like
now that you have mixed it?

2)  What does your Tiny Ocean look like now that you added a second teaspoon of salt and mixed it?

Create a graph below:

84

78

72

66

60

54

48
42

36

swibp4b

30

24

18
12

6

0

3) Water 4) salt 5) Weight of
Weight: Weight: Mixture:

_____grams _____grams _____grams

6) How did weighing provide evidence that the salt is still in your Tiny Ocean? Answer this question
on the back of this worksheet.

7)  The name of this Tiny Ocean is:

Mystery science

How much salt is in the ocean?



Name:

Mystery science

Date:

How much salt is in the ocean?

Lesson Assessment

1. Pedro wants a saltwater aquarium in his room. The only place where Pedro can fit the aquarium is
on a shelf. The shelf can only hold 130 Ibs of weight. Any more weight and the shelf will break!

Below are all the items that Pedro wants to include in his new aquarium. Even though fish float, all of

their weight is added to the tank. Complete the bar graph below to show how much each item
weighs, and figure out if it's a good idea for Pedro to put this aquarium on the shelf in his room.

Weight of Pedro’s Aquarium

160

150

140 .

130 This is the
7 120 maximum
= 11(1)8 weight that
= 9 Pedro can put
-

20 g0 on the shelf
= 70 without it
60 breaking
50
40
30
20
10
0 ]
+ + =
—— o TR —
Tank & Water Salt Everything Else Aquarium
80 Ibs 10 Ibs 50 Ibs ?? Ibs
2. What can Pedro do to make sure his aquarium won'’t break the shelf?
Circle True or False for each statement.
True False Pedro can build the saltwater aquarium as planned. The weight of the aquarium

won'’t break the shelf.

Pedro could include fewer fish, plants, or rocks in the tank. This would lower the
overall weight of the aquarium.

True False

True False Pedro could keep the same number of fish, plants, and rocks in the tank. But he
could decide to have a freshwater aquarium (instead of a saltwater aquarium).

Mystery science
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3. Mai has a lemonade business. Her customers love her lemonade because the ingredients are
very simple—she only uses lemon juice and sugar. Mai is starting to sell her lemonade in stores.
She needs to figure out how much her lemonade weighs so that it can be safely shipped on a truck.
Mai makes two types of lemonade. She makes regular lemonade, but she also makes a low-sugar
lemonade that contains half the amount of sugar. Look at the weights shown below each ingredient.
Add a bar to each graph to show how much the lemon juice, sugar, and lemonade weigh.

Regular Lemonade Low-Sugar Lemonade

160 160

150 150

140 140

130 — 130

2 120 % 120

S 110 5 110
o0

= 100 = 100

f; 90 — 90

£ 80 o 80

‘@ 70 (i}

= 60 = 60

50 50

40 40

30 30

20 20

10 10

0 0

Lemon Juice + Sugar = Lemonade Lemon Juice + Sugar = Lemonade
100 grams ~ 40grams  ??? grams 100 grams 20 grams  ??? grams

4. The bar graphs you just created show how much each bottle of regular lemonade weighs and how
much each bottle of low-sugar lemonade weighs. Using the bar graphs you just created, answer
each of the following statements. Circle True or False for each.

True False Once the sugar dissolves in the lemon juice, it completely vanishes. The sugar
doesn’t add weight to the lemonade. Mai can put the same number of bottles of
regular lemonade and low-sugar lemonade in each truck because the weight is the
same.

Once the sugar dissolves in the lemon juice, it looks like it vanishes, but it is
actually still there. The sugar adds weight to the lemonade. So Mai will have to put
fewer bottles of regular lemonade in a truck than low-sugar lemonade because the
regular lemonade weighs more.

True False

True False Once the sugar dissolves in the lemon juice, it looks like it vanishes, but it is
actually still there. You can tell the sugar is still there because the lemonade tastes
sweet. But the weight of the lemonade will NOT change based on the amount of
sugar you add to the lemon juice.

Mystery science

How much salt is in the ocean?
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Mystery Mountains

where does the water come from?

i
v L

Where will you dig a well?
Your life depends on finding water!

A - 0n a Beautiful Mountainside

1. LAND: If there’s an aquifer here, I think it’s:
[ |near the surface. [ Jtoo far down to reach.

2. PLANTS: Ithink plant roots here get water from:
[ ]seasonal rains. [ lan aquifer (underground water).

3. ROCKS & SOIL : I think the soil here will:
[ be easy to dig in. It's porous. Rain soaks in.
[ | behard to dig in. It's not porous. Rain won't soak in.
] make the water undrinkable due to salt or poison.

Name:

Wild West Nickname:

B - Surrounded by Mountains

1. LAND: If there’s an aquifer here, I think it’s:
[ |near the surface. [ Jtoo far down to reach.

2. PLANTS: Ithink plant roots here get water from:
[ ]seasonal rains. [ lan aquifer (underground water).

3. ROCKS & SOIL: Ithink the soil here will:
] be easy to dig in. It's porous. Rain soaks in.
[ | behard to dig in. It's not porous. Rain won't soak in.
] make the water undrinkable due to salt or poison.




Mystery smencgv thirsty Hills g nenyoutum on e fucet

[ GE—

Where will you dig a well? Name:
Your life depends on finding water! Wild West Nickname:
€ - n the Rolling Hills D - Down in the Valley
1. LAND: If there’s an aquifer here, I think it’s: 1. LAND: If there’s an aquifer here, I think it’s:
[ |near the surface. [ Jtoo far down to reach. [ |near the surface. [ Jtoo far down to reach.
2. PLANTS: Ithink plant roots here get water from: 2. PLANTS: Ithink plant roots here get water from:
[ ]seasonal rains. [ lan aquifer (underground water). [ ]seasonal rains. [ lan aquifer (underground water).
3. ROCKS & SOIL: Ithink the soil here will: 3. ROCKS & SOIL: Ithink the soil here will:
] be easy to dig in. It's porous. Rain soaks in. ] be easy to dig in. It's porous. Rain soaks in.
[ | behard to dig in. It's not porous. Rain won't soak in. [ | behard to dig in. It's not porous. Rain won't soak in.
] make the water undrinkable due to salt or poison. ] make the water undrinkable due to salt or poison.

|




Mystery science

— 3

[ GE—

When you turn on the faucet,
where does the water come from?

Dusty Flats

Where will you dig a well?

Your life depends on finding water!

E - In the Dry Streambed

1. LAND: If there’s an aquifer here, I think it’s:
[ |near the surface. [ Jtoo far down to reach.

2. PLANTS: Ithink plant roots here get water from:

Name:

NS e

[ ] near the surface.

[ ]seasonal rains. [ lan aquifer (underground water). [ ]seasonal rains.

3. ROCKS & SOIL: Ithink the soil here will:
] be easy to dig in. It's porous. Rain soaks in.

[ | behard to dig in. It's not porous. Rain won't soak in.
r—1make the water undrinkable due to salt or poison.

|

%

VAR

M
%a

%53
g

)

]

T8
)

;

%

)
Y

o)
7/
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Wild West Nickname:

F - In the Flats near the Hills

1. LAND: If there’s an aquifer here, I think it’s:

[ Jtoo far down to reach.

2. PLANTS: Ithink plant roots here get water from:

[ Jan aquifer (underground water).

3. ROCKS & SOIL: Ithink the soil here will:
] be easy to dig in. It's porous. Rain soaks in.
[ | behard to dig in. It's not porous. Rain won't soak in.
] make the water undrinkable due to salt or poison.
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o
/
= - D
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—
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o) When you turn on the faucet,

————

Sandy Canyon

where does the

¥

Where will you dig a well?
Your life depends on finding water!

€--In the Plains

1. LAND: If there’s an aquifer here, I think it’s:
[ |near the surface. [ Jtoo far down to reach.

2. PLANTS: Ithink plant roots here get water from:
[ ]seasonal rains. [ lan aquifer (underground water).

3. ROCKS & SOIL: Ithink the soil here will:
] be easy to dig in. It's porous. Rain soaks in.
[ | behard to dig in. It's not porous. Rain won't soak in.
] make the water undrinkable due to salt or poison.

Name:

Wild West Nickname:

H -Down in the Canyon

1. LAND: If there’s an aquifer here, I think it’s:
[ |near the surface. [ Jtoo far down to reach.

2. PLANTS: Ithink plant roots here get water from:
[ ]seasonal rains. [ lan aquifer (underground water).

3. ROCKS & SOIL: Ithink the soil here will:
] be easy to dig in. It's porous. Rain soaks in.
[ | behard to dig in. It's not porous. Rain won't soak in.
] make the water undrinkable due to salt or poison.
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Name:

Mystery science

Date:

When you turn on the faucet,
where does the water come

from? Lesson Assessment

The vast majority of the water on Earth is in the oceans. Unfortunately, all of it is salt water.
People can’t survive with only salt water, so liquid freshwater is very important to every
single person on Earth.

Liquid freshwater is found in two places on Earth: on the surface and underground. Water
on the surface of the Earth, such as rivers and lakes, is called surface water. Water
underground is called groundwater.

The image below is a type of graph that shows the amount of liquid freshwater on Earth.

There are 100 total drops to represent 100% of the liquid freshwater on Earth. Remember:
this does not include water in the oceans. Use this graph to help you answer question 1.

Total Amount of Liquid Freshwater on Earth

i

1drop=1percent O = Surface Water &= Groundwater

1. Circle True or False for each of the following.

True False There is about the same amount of fresh surface water as there is
fresh groundwater.

True False The majority of the liquid freshwater on Earth is water that people have to
dig to find.

True False 10% of the liquid freshwater on Earth is on the surface of the Earth.
True False Rivers and lakes might look big, but they only hold a few percent of the total
freshwater on Earth.

Mystery science

When you turn on the faucet, where does the water come from?



Even though there is less surface water on the Earth
than groundwater, that doesn’t mean that people use
less surface water. In some places, it might be easier
to use water that is already on the surface. So some
people use more surface water, even though there is

less of it.

The graph on the right shows water usage in the city of
Pineville. Use it to answer question 2.

2. What does the graph tell us about water usage in Pineville?

o oo

-
o

Millions of gallons per day
o =~ N W d» 00 O N 0 ©

Water usage in Pineville

Surface water  Groundwater

People use more than twice as much surface water as they do groundwater.
People use equal amounts of surface water and groundwater.
People only use water from a lake or a river.

People use slightly more surface water than groundwater.

The following three graphs show water usage in the cities of Pineville, EImwood, and
Oakdale. Use them to answer question 3.

Millions of gallons per day

-
o

Water usage in Pineville

Water usage in ElImwood

-
o

o = N W b OO N 00 ©

Millions of gallons per day

Millions of gallons per day
o =~ N W A 00 O N 00 ©

| 8

Surface water

Groundwater Surface water  Groundwater

-
o

o =~ N W b 00O N 0 ©

Water usage in Oakdale

Surface water  Groundwater

3. Circle True or False for each of the following.

True

True

True

True

False

False

False

False

It is possible for a city to only use groundwater and use no surface water at

all.

Pineville does not get all ten million gallons of water it needs each day from

just surface water and groundwater. They have to use other sources too.
Different cities use different amounts of water, but all cities use at least some

surface water and some groundwater.

Most freshwater is groundwater. That’s why all cities use groundwater.

Mystery science

When you turn on the faucet, where does the water come from?
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Mystery science e
Can we make it rain? '
Lesson Assessment
Model | Real .
: |

Thing ;?\,

Botte

1. Malia wants to understand how the ocean (hydrosphere) and the sky (atmosphere)
interact to make it rain. Malia decides to make a model, shown above. Which of the
following sentences are true?

There may be more than 1 correct answer. Circle all correct answers.

The Bottle represents the air (atmosphere).

The Dixie Cup represents the ocean (hydrosphere).
The Bottle represents the ocean (hydrosphere).
The Dixie Cup represents the ground (geosphere).

Qo oo

2. What would Malia need to do to create a model of the system to show what happens
when a warm ocean and a cold sky interact?
There may be more than 1 correct answer. Circle all correct answers.

Add warm water to the Bottle, which represents the air (atmosphere).

Add cool water to the Dixie Cup, which represents the ocean (hydrosphere).
Add cool water to the Bottle, which represents the air (atmosphere).

Add warm water to the Dixie Cup, which represents the ocean (hydrosphere).

e o oo

Mystery science

Can we make it rain?



3. Malia notices that water droplets have started to MOde' ;
form on the bottom of the Bottle in her model. When /
she taps the cup, she can make some of these water
droplets fall down into the Dixie Cup. What processes
is Malia observing in her model?

Bottle ¢
» ¢
There may be more than 1 correct answer. "
Circle all correct answers.
Water ~ —» [©80°50
Droplets ¢ g
a. Warm water in the Dixie Cup is boiling and é 6
turning into water vapor.
b. Water is collecting (condensing) on the bottom Dixie Cup
of the cold Bottle and creating a model cloud.
c. Water is falling down from the bottom of the

Bottle like rain (precipitation).

d. Ice is melting and falling down from the bottom
of the Bottle.

4. By looking at Malia’s model, she notices that more water droplets form when the sky
(atmosphere) is cold and the ocean (hydrosphere) is warm. How can Malia’s model help us
understand why it rains a lot in some places around the world? What about places around
the world where it hardly ever rains?

Mystery science

Can we make it rain?



Name:

BUdgets Can

24|

Team Name (Company Name):

Beachtown’s Budget: $

Teble:

5

Seawall Engineer:

How many seawalls will they
build?

# of seawalls

Each seawall costs
$300,000

The number of seawalls

times the cost equals the

total cost of seawalls.
Answer: $

Environmental Engineer:
How many wetlands will they
plant?

# of wetlands

Each wetland costs
$200,000

m}u il

The number of wetlands

times the cost equals the

total cost of wetlands.
Answer: $

Levee Engineer:

How many levees will they
build?

# of levees

Each levee costs

$50,000
—l

The number of levees

times the cost equals the

total cost of levees.
Answer: $

Structural Engineer:

How many buildings will they
put on stilts?

# of stilts

Putting a building on
stilts costs $150,000

The number of stilts
times the cost equals the
total cost of stilts.

Answer: $

To get the total cost of flood protection, add up all

your totals.

Total cost: $

If your total cost is bigger than Beachtown’s budget, you need to figure out how to lower your costs. Write your

cost-saving ideas here.

(Hint: Look on the maps for historic buildings that are protected by more than one solution.)

Mystery science

How can you save a town from a hurricane?



E

What’s your solution?

You'll help Beachtown by planting wetlands. A
wetland is a swampy area between the ocean
and dry land. The plants in a wetland knock
down the storm surge so the town doesn’t flood.
Wetlands protect against storm surge but they
don’t protect against river flooding.

Use your solution

1) Cut out your paper wetlands.

2) Figure out which historic buildings you
can protect with wetlands. In pencil, circle
those buildings. (Hint: Wetlands only protect
against storm surge.)

3) Put your paper wetlands where they will
protect the circled buildings. Each wetland
protects the area right behind it.

4) How many wetlands do you need to
protect all the circled buildings? Write the
number here:

-
o~

L1,

nuigenmentallBngInEEns

3rd Ave.

2nd Ave.

River Rd.

S~

~

(your name here)

—

Main St.
P8 §F06 000

—

N
»
Z
>
<
[
- _—

—~

- '\
. ~N|
IS~

—

s — — —

LT

Flooded by the
ocean storm surge

AN

______

Flooded by river
overflow (due to rain)

Mystery science

How can you save a town
from a hurricane?

Historic
building



Seawal Ehgihesr

What’s your solution?

You'll help Beachtown by building seawalls.

A seawall is a strong concrete wall, built to
stand between the ocean and the town. It
can stop storm surge, but won’t protect
against river flooding.

Use your solution

1) Cut out your paper seawalls.

2) Figure out which historic buildings you
can protect with seawalls. In pencil, circle
those buildings. Hint: Seawalls only protect
against storm surge.

3) Put paper seawalls on your map where
they will protect the circled buildings. Each
seawall protects the area right behind it.

4) How many seawalls do you need to
protect all the circled buildings? Write the
number here:

-
o~

L1,

(your name here)

3rd Ave.

River Rd.

~

S~

2nd Ave.

—~

Main St
x [l [
S~

29 0 000

N
»
Z
>
<
[

—

s — — —

LT

AN

' \ Flooded by the
&\ ocean storm surge

______

Flooded by river Historic lﬂgsl'zl'g science

overflow (due to rain) building How can you save a town

from a hurricane?



What’s your solution?

You'll help Beachtown by building levees. A
levee is a wall of earth or stone built
between the river and the town. Levees
protect against a flooding river, but don’t
protect against storm surge from the
ocean.

3rd Ave.

Use your solution

Main St.

29 0 000

—

River Rd.

1) Cut out your paper levees.

2) Figure out which historic buildings you
can protect with levees. In pencil, circle
those buildings. Hint: Levees only protect
against river flooding.

3) Put paper levees on your map where
they will protect the circled buildings. Each
levee protects the area right beside it.

=~

S~

2nd Ave.

4) How many levees do you need to
protect all the circled buildings? Write the
number here:

—~

—~—
- '\
. ~N|
IS~

—

Betchtown

—

s — — —

LT

AN

B L\ Foodedbyne T Flooded by rver Hsoric | Mystery science
- “ '5\ ocean storm surge | ' overflow (due to rain) x building How can you save a town

______

from a hurricane?



What’s your solution?

You'll help Beachtown by putting buildings
on stilts. Each set of stilts lifts a building
above flood waters. For this solution to
work, you must put stilts under every
historic building you need to protect. Stilts
protect from both river flooding and storm
surge.

Use your solution

1) Cut out your paper stilts.

2) Figure out which historic buildings you
need to protect with stilts. In pencil, circle
those buildings.

3) Put paper stilts on top of all the
buildings that you circled.

4) How many paper stilts do you need to
protect all the circled buildings? Write the
number here:

StauctinallBngineen:

(your name here)

3rd Ave.

Main St.

River Rd.

=~

S~

2nd Ave.

29 0 000

—

—~—
-~
- '\
. ~N|
IS~

<
@

o ———
—

LT

AN

' \ Flooded by the
&\ ocean storm surge

______

Flooded by river
overflow (due to rain)

Mystery science
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from a hurricane?

Historic
building



" " Solution: Protect against storm
IMIFenmEmel EREIMEER ot Protect against =
$200,000 $200,000 $200,000 $200,000

WAL T 2 W Z g T g

><8—

X " Solution: Protect against all kinds of
St.r u Ct.u rGI I E ng l n ee r floods by putting buildings on stilts
$150,000 ,$150,000 , $150,000 ; $150,000 ; $150,000 ; $150,000

$150,000 ' $150,000 ' $150,000 ' $150,000 ' $150,000 ' $150,000

ERARAS
EVCE S ot gt vt

$50,000 $50,000 $50,000 $50,000 $50,000
$50,000 $50,000 $50,000 $50,000 $50,000

Y " Solution: Protect against storm
Seqwa" Eng I neer surge by building seawalls
$300,000 . $300,000 . $300,000 . $300,000 .
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TeamINames

BNGINEERS
el Prejest

Seawall Engineer:

Main St.

Environmental Engineer:

Structural Engineer:

Levee Engineer:

______

Ke . § Flooded by the : ' Flooded by river Historic lﬂgsl'zl'g science
- n &x ocean storm surge | ' x

! overflow (due to rain)

_______

building How can you save a town
from a hurricane?



[Final Plan for @he Town Covma]

leamIName: Cost of Propesed [Flame

# of Each Cost

. (# times cost of each)
BnQinEERS
# seawalls at $300,000 each $

@Iﬂ] P r GJ € Ct # wetlands at $200,000 each $

Seawall Engineer: # levees at $50,000 each $

Environmental Engineer:

. ) # buildings on stilts at $150,000
Structural Engineer: each $
Levee Engineer:
TOTAL COST (add them up): Total: $
Fetter
Dear Beachtown Town Council,
#2 If another hurricane strikes your town, our plan ensures that # of the 12 historic buildings will be safe.

You gave us a budget of $1,000,000. Our company’s plan costs $

That's (circle one)  under budget. / overbudget. / exactly on budget.

#@ Our plan is the best because (come up with at least three reasons):

Act now to keep historic Beachtown safe from flooding. When the storm winds blow and it’s raining buckets,
you'll be glad you did.

Sincerely, Team

Mystery science

How can you save a town
from a hurricane?



Name:

Mystery science e

How can you save a town
from a hurricane?

Lesson Assessment

The people of Beachtown recently completed a few big construction projects to save their
town from flood damage. But the people of Beachtown are also worried about a special
area nearby. This area is called Wildwood Nature Preserve. Most people just call it
Wildwood. Many different plants and animals live in Wildwood, and the people of
Beachtown love visiting those plants and animals. Look at the map below to see where
Wildwood Nature Preserve is. Be sure to look at the key as well.

=

Wildwood O
Nature Preserve

Beachtown —

Rk
BesS

|
o V\QI Flooded by the Wildwood Nature
Key. & | ocean storm surge Preserve

Flooding is dangerous for the plants and animals in Wildwood just like it is dangerous for
Beachtown. The people of Beachtown want to do something to protect the plants and

animals that live there.

1. On the lines below, describe the problem that the people of Beachtown want to solve and
why they want to solve it.

Mystery science
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The people of Beachtown have decided to do something to protect the plants and animals at
Wildwood. There is a budget of $1,000,000 for this project. It must protect the plants and
animals from flooding. The finished design must also protect the natural beauty of Wildwood.
The people of Beachtown don’t want Wildwood to end up looking like a town—they want
Wildwood to stay as close to natural as possible. Use this information to answer question 2.

2. The people of Beachtown have limits on what can be done to protect Wildwood. These
limits are called constraints. They will only choose a plan that meets all of their
constraints. What are the constraints that they have? Circle all that are correct.

o

The finished design must cost $1,000,000 or less.

b. The finished design must look like it came from the same time period as the historic

buildings of Beachtown.

c. The finished design must look natural, so that it fits in with how Wildwood looks.
d. The finished design must protect animals and plants.
e. The finished design must be made of wood, because wood is natural.

Two companies have offered to design and build different things that will protect Wildwood.

Read the plan from each company below:

Cosmic Concrete’s Plan

L\

We have a long history of helping
Beachtown! Ten years ago, we built all of
the sidewalks of Beachtown out of
concrete, and the sidewalks still look brand
new. At Wildwood, we will build seawalls
out of the same kind of strong concrete you
see all over Beachtown. They will only cost
$900,000 to build, and they will protect the
plants and animals from flooding.

Wetland Wonders’ Plan

IR 24

We love visiting the plants and animals at
Wildwood, too. We think that the best way
to do this is to create wetlands along the
beach. We will have to do extra work to get
the beach ready for the wetlands, though.
The total cost will be $925,000 because of
the extra work, but the wetlands will look
natural and keep the plants and animals at
Wildwood safe from flooding.

3. Circle True or False for each of the following.

True False Both plans meet all of the constraints for this project.

True False The fact that the concrete will look like the great sidewalks in Beachtown is

actually a bad thing.

True False The plan from Cosmic Concrete is the best option because it is cheaper.

True False Even though the plan from Wetland Wonders is more expensive, it is the only
plan that meets all of the constraints of the project.

Mystery science
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Drought Protection Name:

Kits Argument

Directions: Listen to the sales pitch and farmer’s comments about each Drought Protection Kit
the general store has for sale. Write the pros and cons for each kit below.

Kits Pros Cons
KI T +# ]_ ACME WELL-DIGGER KIT

KI T :#5 GRANDMA'S FAVORITE KIT

Q@@ 0
N 0@@@0@

KI T # WONDERFUL WIND
BLOCKER KIT
:\ W’ e \w" \//

25 JUJUBE
TREES!

Mystery science
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Drought Protection

Kits Argument

Make a claim:

I’'m buying Kit #

Name:

Drought Protection Kits For Sale!

q
11 < =
BRAND NEW
TRACTORI

KI T #?) GRANDMA'S FAVORITE KIT
QW 0@ 0

%@@

WHEAT THAT GROWS
WITH LESS WATERI

KI T % WONDERFUL WIND
BLOCKER KIT

25 JUJUBE
TREES!I

. My kit includes

Support with evidence:

This kit is the best choice to protect my farm against a drought because

Mystery science
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My Kansas Name:
Farm

1. What problems could a drought cause on your farm?

Mystery science
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Name:

My Kansas
Farm

/"Farm Resources: Here’s what your farm has on it.

e 100 acres of pasture land with native grasses

e Asmall tractor that’s 10 years old
® 100 acres of planted corn N T I ——

® \Water source: Rainfall

\

2.  What resources does your farm have that will protect it from a drought?

3. What changes would you make to your farm to protect it from a drought?

Mystery science
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Water Cycle & Name:

Earth’s Systems Date:

Unit Assessment

It just stopped raining and now the Sun is shining, which is causing the air to warm up. Alisha
decides to go outside and jump in the rain puddles on the pavement of the playground. When she
comes back to the playground the next day, she notices that the puddles have all disappeared
overnight, even though the puddles couldn’t have soaked through the playground pavement.

1. Draw arrows and add words on the picture above to show how the puddles disappeared.

2. The Earth can be thought of as four systems (land, air, water, and living things). Two of these
systems interacting caused the puddles to disappear from the playground. List which two systems
you think they are and then describe how their interaction caused the puddles to disappear.

Mystery science
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Groundwater
Level

3. Jayden is trying to grow a flower garden in his town. He wants to grow two types of plants, Plant A
and Plant B. Plant A has short, shallow roots and Plant B has long, deep roots. It hasn’t rained in a
very long time in Jayden’s town. There is groundwater below the line shown in the picture above.
Draw arrows and add words to the picture above to show how each plant does or does not interact
with the groundwater.

4. Jayden wants to plant more flowers in his garden, but he also wants to conserve water. He wants
to choose plants that won’t need to be watered with a hose. Which plant, Plant A or Plant B, is a
better option for Jayden’s garden? Why? Use evidence from the model above to support your
answer.

Mystery science

Water Cycle & Earth’s Systems | Unit Assessment 2
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5. Sara lives in a house near the ocean. Both the air near her house and the ocean are very
warm. Draw arrows on the picture above to show how the ocean (hydrosphere) can interact
with the air (atmosphere) to eventually bring rain to Sara’s yard. Add labels that include
these words:

Condensation Evaporation Clouds Rain

6. If the ocean stays the same temperature, but the air above the ocean changes to become
very cold, what do you predict will most likely happen?

It would probably rain less in Sara’s yard because there will be less evaporation.

It would probably rain less in Sara’s yard because there will be less condensation.

It would probably rain more in Sara’s yard because there will be more evaporation.
It would probably rain more in Sara’s yard because there will be more condensation.

oo oo
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The Amount of Water on Earth

000000600000000600006
000000600000000600006
000000600000000600006
000000600000000600006
060000006000000060006

KEY
1 drop = 1 percent ‘ = Salt Water 6 = Frozen Water ‘= Fresh Water

The picture above is a type of graph that shows information about the amount of water on Earth.
There are 100 drops to represent 100% of the water on Earth Use this graph to help you answer
Questions 7, 8, and 9.

7. How would you describe the Earth’s water?

Most of Earth’s water is salt water. The little bit of fresh water on Earth is mostly frozen.
Most of Earth’s water is fresh water. The little bit of salt water on Earth is mostly frozen.
Most of Earth’s water is salt water. The little bit of fresh water on Earth is not frozen.
Most of Earth’s water is fresh water. Most of the salt water is frozen.

g o0o0D

8. What percentage of Earth’s water is NOT salt water?
1%

2%

3%

97%

o ooco

9. Describe why it’'s important to protect the Earth’s freshwater resources. Use the graph above and
any other information that you know about Earth’s water to support your reasoning.

Mystery science
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- Mini Map Salt Water

Frozen Water

Fresh Water

B
. = Land

10. The Mini Map above shows the land and types of water in a small part of the world.
There are 130 squares of salt water, 41 squares of frozen water, 9 squares of fresh water,
and 72 squares of land. Use this information to complete the bar graph below, adding gray
bars to compare the types of water and the land in this area.

Amount of Land and Water Shown in Mini Map

140
135
130
125
120
115
110
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

Number of Map Squares

Salt Water Frozen Water Fresh Water Land
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11. Swamptown is a city in Florida located near the ocean. The city becomes flooded almost
every year after hurricanes pass through. Half of the city is protected by wetlands -- swampy
areas between the ocean and dry land. The wetlands are home to many plants and animals
that can’t live anywhere else.

Daniel from the Acme Construction company wants to remove the wetlands and replace
them with houses. Naomi, a conservation biologist, argues that Daniel shouldn’t do this.
Naomi thinks the people in Swamptown should protect the wetlands. You go to the library
and find the following map and graph that shows what happens to Swamptown after a
hurricane.

Swamptown Flooding After A Hurricane Cost of Damage to

. 0O 0O O Swamptown After a

Thousands of Dollars

Ocean

o =~ N W b~ 01O N @

Areas Areas
Without With
Wetlands Wetlands

Key: lliiILs wettand @ Foded

Based on the information you found, what do you think Swamptown should do? Should the
city protect the wetlands? Support your answer with evidence.

Mystery science
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Name:
Date:

Mystery science
How fast does the Earth spin?

Lesson Assessment

1. Two friends, Dante and Kim, talk on the phone every day.
The images on the right show what it looks like outside
whenever Dante and Kim talk on the phone. Using
information from the images, which of the following sentences
are true? Circle True or False for each sentence.

True False When it's daytime for Dante, it's nighttime
for Kim.

True False When it’'s daytime for Kim, it's daytime for
Dante.

When it's nighttime for Kim, it's nighttime
for Dante.

True False

True False When it’s nighttime for Dante, it's daytime
for Kim.

2. Looking at the pattern of day and night in the images
above, what can you say about where Dante and Kim live?

Dante and Kim must live on the same side of the Earth.
Dante and Kim must live on opposite sides of the Earth.
Dante lives at the North Pole and Kim lives at the South Pole.
Dante lives at the South Pole and Kim lives at the North Pole.

a0 oTpo

3. Compare the images of Dante and Kim on Sunday and Tuesday. What caused the
change that you see in the sky? (Hint: Think about the rotation of the Earth.)

Mystery science
How fast does the Earth spin? 1
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Who set

Name:

Date:

the first clock?

Lesson Assessment

6am

4am 8 pm 7 am

west west
1. Joe made a shadow clock and then made Time Location of the Sun
observations throughout the day. Above are six
images that show the time of day and the location of 4am west east
the Sun in the sky at each of those times. Using the
images above, complete the table on the right with 6am west east
the correct location of the Sun at each time.
Circle if the Sun is closer to the west or east for fam west east
each time.

7pm west east

2. Using information from the table on the right, 8pm west east
which of the following sentences are true? 9m west cast
Circle True or False for each sentence. P
True False The location of the Sun is always in the west in the morning.
True False The location of the Sun is always in the west in the evening.
True False The Sun rises in the east at the start of the day and sets in the west at the

end of the day.

Mystery science

Who set the first clock?



6am

4 am

8 pm 7am

After taking another look at his shadow clock, Joe Time Length of Shadow
makes another observation. He notices that the
, N 4am 7 cm
Sun’s position changes throughout the day, but he
also notices that the length of the shadow that the
: Bam 5cm
clock makes changes too. Joe decides to measure
the length of the shadow at different times Z7am 4 cm
throughout the day. Joe records the length of the
shadow in the table on the right. 7pm 4cm
3. Using information from the table on the right, which of 8pm 5cm
the following patterns do you notice?
: Ip Y 9pm 7cm
Circle True or False for each sentence.
True False Shadows change throughout the day and there is no pattern.
True False Shadows are longer in the early morning and late evening.
True False Shadows are longest in the morning and decrease in length throughout the day.

4. Looking at the length of shadows, what would you expect the shadow at 5:00pm to look like?

At 5:00pm, the shadow will likely be shorter than the shadow at 7:00pm.

At 5:00pm, the shadow will likely be the same as the shadow length at 7:00pm.
At 5:00pm, the shadow will likely be longer than the shadow at 7:00pm.

At 5:00pm, there won’t be a shadow because it's evening.

e T
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Mystery science ;‘mte
ate:
How can the Sun tell you the
season?
Lesson Assessment
The image on the right shows the path of the Sun ﬁ. O1!
across the sky during different seasons when : |
viewed from the Earth. Each path number = 0?2

represents the following season:

Os "“1
1 = Summer ’

|
2 = Spring and Fall ,ll"

A
1

‘1l||||"|l“IIII|.> 4..|IIIII| "Illn.

3 = Winter —l’ e

e fy

e .=

Keisha takes her dog out for a walk every day across the bridge shown in the image above.
Keisha notices that her dog’s shadow doesn’t always look the same throughout the year, even
though she always takes him for a walk at the exact same time of day. Below are two photos of
Keisha’s dog. One photo was taken during the winter and one photo was taken during the
summer.

1:00pm

1:00pm

Winter Summer

1. Using information from the images above, which of the following patterns do you notice?
Circle all correct answers. There may be more than one correct answer.

a. Shadows are longer in winter when the Sun’s path is lower in the sky.

b.  Shadows are longer in winter when the Sun’s path is higher in the sky.

c. Shadows are shorter in the summer when the Sun’s path is higher in the sky.

d. Shadows are shorter in the summer when the Sun’s path is lower in the sky.

2. The Earth rotates on its axis once a day. The Moon orbits around the Earth once a month.
The Earth orbits around the Sun once a year. In the image with the bridge, you can observe
that the path of the Sun across the sky changes. What most likely causes that path to take as
long as it does to change?
a. The Earth’s rotation is most likely the cause because the pattern changes daily.
b.  The orbit of the Moon around the Earth is most likely the cause because the pattern
changes monthly.
c. The orbit of the Earth around the Sun is most likely the cause because the pattern
changes yearly.

Mystery science
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3. Keisha loves taking her dog for long
walks. But she only likes to walk him during

Month Sunrise

Sunset Daylight
Hours

daylight. Keisha wants to figure out if she January 7:30am 5:30pm
can take her dog out for longer walks in any
particular season throughout the year. March 7:00am 7:00pm
The table on the right shows the time of May 6:30am 7:30pm
sunrise and sunset for different months of
I : :
the year where Keisha lives. Complete the July 6:30am 8:30pm
table with the total number of daylight hours September | 7:00am 7:00pm
shown for each month. Then, use those
numbers to complete the graph below. November | 7:30am 6:30pm
Number of Daylight Hours
15
14
13
12
11
. 10
= 9
- 8
e 7
2 6
E
=
4
3
2
1
0
January March May July September  November

4. The number of daylight hours in the table above follows a pattern. First, describe the
pattern that you notice. Then, look back at the images on Page 1. How do the images help

to explain the pattern?

Mystery science
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Constellation Guide

Some constellations that you can see in the sky each season:

e

spring

Bootes, Ursa Major, Leo,
the Ice Cream Cone the Big Bear the Lion
Lyra, Sagittarius, Scorpius,
the Harp the Teapot the Scorpion

S

autumn

I

%ﬂ

Pegasus,
Cassiopeia, the Horse Cygnus,
the Crown (head and front legs) the flying Swan
§ \s hd
Canis Major, Orion, Taurus,
the Big Dog the Hunter the Bull's horns
Mystery science
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Universe
in a Box
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Name:
Date:

Mystery science

Why do the stars change with the
seasons?

Lesson Assessment

N NS
4 | Jan 4, . | Feb /@ %M; %Apj
/{Z P J J A =
Y A Y A

1. Darion has a telescope and he loves looking up at the constellations. Above are pictures that
he drew of his favorite constellations he could see in the night sky each month throughout the
year. Using the chart below, add an “X” in the first row for each month that you see the
constellation “Pegasus” in the sky. In the second row, add an “X” for every month that you see
the constellation “Leo” in the sky. In the third row, add an “X” for every month that you see the

constellation “Sagittarius” in the sky.

oy

Pegasus

P

Leo

Jan Feb Mar April | May June | July Aug Sept | Oct Nov Dec

Sagittarius

Mystery science
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2. Using information from the table you created for Question #1, which of the following
patterns do you notice? Circle True or False for each sentence.

True

True

True

True

False

False

False

False

All constellations can be seen at every month throughout the year.

The constellation Pegasus can only be seen in the fall/autumn months
(Sept/Oct/Nov).

The constellation Leo can only be seen in the spring months (Mar/Apr/May).

The constellation Sagittarius can only be seen in the winter months
(Decl/Jan/Feb).

3. The Earth rotates on its axis. The Earth completes one rotation each day. The Earth also
revolves around the Sun. The Earth completes this revolution (also called an orbit) around
the Sun once every year. Do you think it's the Earth’s rotation OR the Earth’s revolution that
is the reason for the pattern you see in the constellations? Why do you think that?

[Hint: Look at the table in Question #1 for a clue.]

Mystery science
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Name:

Mystery science

Date:

Why does the Moon change shape?

Lesson Assessment

1. Jin notices that the Moon doesn’t always look the same every night. Jin wants to figure out
if there is a pattern in how the appearance of the Moon changes. He has a telescope and
decides to take a photo of the Moon each night for two weeks. The table below shows some
of the photos that Jin took of the Moon. Even though some of Jin’s photos are missing, what
pattern do you notice? Circle all correct answers. There may be more than 1 correct

answer.
a. The bright part of the Moon that he can see gets larger between night 1 and night 14.
b.  The bright part of the Moon that he can see gets smaller between night 1 and night 14.
c. The dark part of the Moon that he can see gets larger between night 1 and night 14.
d. The dark part of the Moon that he can see gets smaller between night 1 and night 14.

Night ] 2 3 4 5 6 7
o r.T Q rQ fv
\ | - \ ) \ )
Night 8 9 10 1 12 13 14
oo e F‘_)T @ T@
\ k N

2. Jin is missing photos of the Moon from night 3, 5, 6, 9, 11, 12, and 13. Look for the
pattern of the Moon’s appearance changing. Complete the table by drawing what you
would expect the Moon to look like on those nights.

Mystery science
Why does the Moon change shape?



3. Jin knows that the Moon orbits the Earth. He also knows that it takes the Moon about 28
days, or one month, to complete its orbit. That's why we call it a month — similar to Moon-th!

Jin noticed a pattern with the changing appearance of the Moon over the first 14 days of the

month. Look back at Page 1 to see the pattern.

If Jin continues taking photos of the Moon every night for another two weeks, what pattern
will he notice? Circle all correct answers. There may be more than 1 correct answer.

e o0 oo

The bright part of the Moon that he can see will get larger between night 15 and night 28.
The bright part of the Moon that he can see will get smaller between night 15 and night 28.
The dark part of the Moon that he can see will get larger between night 15 and night 28.
The dark part of the Moon that he can see will get smaller between night 15 and night 28.

4. Complete the table below with a drawing of what the Moon will look like each night.

Night 15 16 17 18 19 20 21
Moon'’s FO
Appearance

]
Night 22 23 24 25 26 27 28
Moon'’s F.
Appearance

_J

5. Jin took all the photos of the Moon during the month of February. February is a month
with 28 days. What do you expect the Moon to look like on the 1st day of March? Explain

your reasoning using the pattern of the Moon’s appearance from Jin’s observations.

Mystery science
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Name:

Daytime Clock

One day, a fifth grade class in Minnesota marked
a flagpole’s shadow at the times listed below.
They made this diagram of their results.

1. Figure out which time each shadow

was made and write the time in the box
beside each shadow.

*5AM 2 PM D
(sunrise) « 4 PM

8 AM <6 PM t

* 10 AM «7PM

* 12 PM (noon) (sunset)

Invent a Night-Sky Clock

2. What do you notice changing in the

night sky? Describe and/or draw the r' 1
changes you see. If you need more
room, use the back of the paper.

.

3. Look at what you wrote or drew in question #2. Circle the changes that you think will repeat the next night in
the same way. Those are patterns that are useful for telling time.

Mystery science
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Name:

4. Look at the changes you circled in question #2. Which one will you use to make your Night-Sky Clock? Write
your choice here:

5. Write or draw your ideas about how you could record the changes in that pattern. How will you record the time
that you see each change?

u J

6. Write a description of how you'll tell time with your Night-Sky Clock. Or, if you'd prefer, draw a picture of your
Night-Sky Clock, showing how you would use it to tell time.

'j

9 J

Mystery science
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Earth & Space
Patterns

Name:

Date:

Unit Assessment

1. The image on the right shows the path of the Sun
across the sky during different seasons when
viewed from the Earth. Which season does each
path represent?

1 = summer, 2 = winter, 3 = spring and fall
1 = summer, 2 = spring and fall, 3 = winter
1 = winter, 2 = summer, 3 = spring and fall
1 = winter, 2 = spring and fall, 3 = summer

1ll|||"|1 "lllnk ‘..||l|||" II'IIII...

—lmm?

2. These two photographs of the same dog were taken in two different seasons. Which
photograph, A or B, was taken during winter? Why do you think this? Support your answer

with reasoning.

A 12:15 pm

Mystery science

Earth & Space Patterns | Unit Assessment



Use this Graph to help you answer Question 3 and Question 4.

Average Number of Daylight Hours in San Francisco
L | | ]

16 - — _|
15 | |

14
13
12
11

10 — — H H

\
|
|
1
l
|

Average Number of Daylight Hours
Per Day

Month

3. This graph shows the average number of daylight hours during each month of the year in
San Francisco, California. (San Francisco is in the Northern Hemisphere.) Which months in
the graph are the summer months?

a. Months B, C, and D
b. Months E, F, and G
c. Months H, I, and J

d. Months K, L, and A

4. Why do you think these are the summer months? Support your answer to Question 3 with
reasoning.

Mystery science

Earth & Space Patterns | Unit Assessment



Use this Universe-in-a-Box to help you answer Question 5 and Question 6.

?’f._.
r’
Feb Y27 Dec ™ \’J
Mar Nov \
Apr ﬁ::} Oct ;‘l ‘,' ::
| “
May Sep \
Jun ‘H‘"‘
/ i : A >—
i

Universe-in-a-Box

5. You look up at the night sky and see the constellation Scorpius. What

season is it?
a. Spring
b. Summer
Scorpius, Eall
the Scorpion c.ra
d. Winter
6. Why can’t you see the constellation Orion during the summer? Support
your answer with reasoning.
L]
Orion,
the Hunter

Mystery science

Earth & Space Patterns | Unit Assessment



Miystery science

Stars & Planets
Bth Grade « NGSS « Unit Worksheets

Lesson 1 b i, e ry

How can the Sun help Why is gravity different
us explore other on other planets?
planets?

| am also curious about...

Could there be life on
other planets?
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Name:

Solar
System

Notebook

\§

In this unit, you will learn about some of the incredible places in our solar
system. You will update this notebook with the things that you learn from
each lesson in the unit.

At the end of this unit, you will use these notes in a performance task.
The more notes you have, the better! You can write on the back of each
page if you need more space.

Planets in the Solar System Notebook are not shown to scale.

-

J

Mercury

- J
e A
Venus
N J
e A
N J
e A
N J

Mystery science
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Solar System Notebook

Name:

4 N
Jupiter
\_ J
4 N\
\_ J
4 )
Uranus
. D )
4 N
Neptune
\_ J
4 N\
Other
o
\__ -/

Mystery science
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Name:

(" )

The night sky is filled with many stars. Ancient people noticed that some
things that looked like stars appeared to wander in the sky. The ancient

Wa ndering Greeks had a name for these wandering stars: planétés.

Stq rs On this page, you'll record your explanation for the wandering stars today.
Then, at the end of this unit, you’ll look back at this so that you can see all
of the things that you learn.

N y
4 )

The ancient Greeks called the wandering stars

Ancient people noticed that the wandering stars were different from the other stars because they

Why do you think that the wandering stars appear to move, but the stars don’t appear to move? You
can draw in the space below, and write what you think on the lines.

Today, we know that the wandering stars are planets. What else do you know about the planets?
You can continue onto the back of the page if you need more space.

\ /

Mystery science

Stars & Planets | Anchor Phenomenon
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Name:

Mystery science

Date:

How can the Sun help us explore
other planets?

Lesson Assessment

1. You go on a camping trip with two friends, Imani and Charlie. You give each of them a
flashlight so they don’t get lost in the dark. Both flashlights are the exact same size and are
equally bright.

Imani Charlie

But as you sit in the dark, you see two lights. Imani’s flashlight appears much, much brighter
than Charlie’s flashlight. You know that their flashlights are exactly the same. What could

explain this?
\
2\ /i SW/L
7 \?’ ’ oS
/AN
Imani’s Flashlight Charlie’s Flashlight

a. Imaniis closer to you than Charlie is. Light appears dimmer the farther away you are
from it, so because Imani’s flashlight appears brighter, it must be closer.

b. Charlie is closer to you than Imani is. Light appears brighter the farther away you are
from it, so because Imani’s flashlight appears brighter, it must be the farther away.

c. Imani and Charlie are equally far away from you. Distance has no effect on how
bright a light appears, so there must be some other explanation.

Mystery science

How can the Sun help us explore other planets?



i

Jupiter Saturn Uranus

2. The image above is a model that shows relative distances between the Sun and the

planets in our solar system. The model doesn’t show the size of the planets, but it helps to
show how far away the planets are from the Sun. Use this model to help you think about the
brightness of the Sun. Circle True or False for each sentence.

True

True

True

True

False

False

False

False

The Sun will appear brighter when viewed from Earth than when viewed
from Saturn because Earth is closer to the Sun.

The Sun will appear equally bright when viewed from Jupiter and when
viewed from Neptune because distance does not affect brightness.

The Sun will appear like a small, dim star when viewed from Neptune
because it is so far away.

The Sun will always appear the same because distance does not change
how bright the Sun appears.

3. Imagine someone says to you, “The Sun is just a star, even though it looks way bigger
and brighter than all the other stars!” Do you agree or disagree? Support your answer
with reasoning. You can use evidence from the other questions to support your answer!

\\”//
2 % \\M\/i«
oW
7\ N
The Sun A star

Neptune

Model Not
To Scale

Mystery science

How can the Sun help us explore other planets?



Gravity Graph £

How High Could | Jump?

centimeters cm

400 400

390 390

380 280

370 370

360 360

350 350

340 340

330 330

320 320

Can you jump over 310 310
|:" > 300 300

a basketball hoop? 200 00
280 280

270 270

260 260

250 250

: 240 240
C::e‘r’(;ud:::g |:> 230 230

’ 220 220

210 210

Can you jump so high 200 200
you'd hit the ceiling? ., 190 190
180 180

170 170
160 160
150 150
140 140

[::::>130 130

120 120
110 110
100 100
920 20
80 80
70 70
60 60
50 50
40 40
30 30
20 20
10 10

—— 0 0

Earth Moon Jupiter Triton  Titan  Mars Neptune

VO‘

T

Mystery science
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Gravity Jump Data £

1. Measure how many centimeters you can jump.

Name:

2. Find the average of how high you can jump.

Location

Height of Jump 1

Height of Jump 2

Earth

cm

cm

Add your jumps
together.

Divide your
answer by 2.

Round to the nearest
whole number.

3. Figure out how high you could jump on different planets and moons.

cm

This is your average
Earth jump.

®

Location Compared How many times In this To fi_gure out Calculate how high you can jum_p on each planet or
) B, (s more or less place, my my jump on moon using the equation below.
place hés gravity does it jump this place, |

have than Earth? | would be: need to:

M more gravity higher multiply _®— @ _®_

oon less gravity lower divide Xor=+ =
J t more gravity higher multiply _®_ @ _©_
upl er less gravity lower divide Xor= =

-I- t more gravity higher multiply _®_ @ _©_

riton less gravity lower divide X or =+ =

Tt more gravity higher multiply _®_ @ _©_

Itan less gravity lower divide X or = =

M more gravity higher multiply @ @ _©_

ars less gravity lower divide X or = =
N t more gravity higher multiply @
ep une less gravity lower divide X or + =

4. What pattern do you notice between how massive a planet or moon is and the amount of gravity that it has? Hint: Look at your graph.

| notice that

Mystery science

Why is gravity different on other planets?




Mystery science e
ate:
Why is gravity different on other
planets?
Lesson Assessment
1. Mikaela is a skydiver. She jumps out of airplanes with a

Earth’s
Surface

parachute so that she can land safely on the ground. Mikaela
has jumped out of airplanes many times from different heights
in the sky. The arrows show which direction Mikaela falls each
time she jumps. What does this tell you about gravity?

v

4 y

Earth’s
Surface

a. When Mikaela jumps from a distance that is farther away from the surface of the
Earth, the direction of gravity changes.

b.  When Mikaela jumps from a distance that is farther away from the surface of the
Earth, the direction of gravity never changes.

c. When Mikaela jumps from a distance that is farther away from the surface of the
Earth, the strength of gravity increases and she falls faster.

d. When Mikaela jumps from a distance that is farther away from the surface of the
Earth, the strength of gravity decreases and she falls slower.

2. Mikaela decides to do an experiment. As she flies in the airplane, she drops different
objects to see what happens. She drops a tennis ball, a feather, a paper clip, and a magnet.
She watches what happens to each object. The arrows show which direction each object
falls after it is dropped from the airplane. What does this tell you about gravity?

[Don’t worry! She makes sure there aren’t any people around so nobody gets hurt by falling
objects!]

® o

Gravity only pulls heavy objects down toward the surface of the Earth.

Gravity only pulls light objects down toward the surface of the Earth.

Gravity only pulls magnetic objects made of metal toward the surface of the Earth.
Gravity pulls all objects down toward the surface of the Earth.

e T

Mystery science

Why is gravity different on other planets?



3. Mikaela has jumped out of airplanes all over the world. Below is a drawing that shows the
different locations where she has jumped out of an airplane. The arrows show which
direction Mikaela fell after she jumped out of each airplane. What does this tell you about
gravity? Choose all correct answers.

a. Gravity has no pattern. The direction it pulls objects is always different.

b.  Gravity has a pattern. The direction it pulls objects is always “down” when down
means toward the center of the Earth.

c. Gravity only pulls objects “down” toward the surface of the Earth in certain locations.

d. Gravity always pulls objects “down” toward the surface of the Earth, no matter the
location.

*

A,

<

4. Andres is a new skydiver. He does his first jump out of an airplane and safely falls to the
ground below. He’s very excited and says, “Did you see me jump and fall? That’s evidence
of gravity as a force that pulls any object toward the surface of the Earth.” Do you think that
the one jump Andres made is enough evidence to support his claim? If you think Andres
needs more evidence, what kinds of evidence would help him make a much stronger
argument about gravity?

Mystery science

Why is gravity different on other planets?



Gravity Guru
(Physicist)

Gravity is the invisible force that pulls us towards the
Earth. All other planets also have gravity.

The more massive a planet is, the more gravity it will
have. So planets that are larger than the Earth will
usually have more gravity.

If there is too much gravity, it may be extremely
difficult to move and walk around on the surface of
the planet. More gravity will also make it more
challenging for plants to grow.

Spinning Specialist

(Astronomer)

The Earth completes one spin, or rotation, around
its axis once every 24 hours. The Earth’s spin is the
reason we have day and night. Other planets also
rotate. But other planets may rotate slower or faster
than the Earth does.

Planets that are close to their star usually rotate
very, very slowly. This means that one day on these
planets will be extremely long. This may create
problems for plants that need light because they will
spend too much time in the dark.

Mystery science

Could there be life on other planets?

O

Earth Size
Planet

Mystery science

Could there be life on other planets?
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Light Level
Decoder
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Mystery science

Starlight Guide ...

1) Look at how far the habitable planets are from their star. What do you notice?

| notice that

2) What differences do you notice between the stars Malina, Thea, and Helios? Does that help explain what you

noticed? | notice that

3) If you went on your Space Mission, you would spend several years traveling in space to get to your planet.

When you land on the planet and look up at the sky, what would Earth’s Sun look like from there?

Mystery science

Sta |"| | g ht G Ui d e .. ot e b e o e st

1) Look at how far the habitable planets are from their star. What do you notice?

| notice that

2) What differences do you notice between the stars Malina, Thea, and Helios? Does that help explain what you

noticed? | notice that

3) If you went on your Space Mission, you would spend several years traveling in space to get to your planet.

When you land on the planet and look up at the sky, what would Earth’s Sun look like from there?
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Name:
Date:

Mystery science

Could there be life on other
planets?

Lesson Assessment

StarB —

1. Astronomers have discovered two different stars, Star A and Star B. They have figured
out that both stars give off light that is equally bright. This means Star A and Star B are the
exact same brightness level. But when you look at them from Earth, they look like the
drawings above. Star A appears much dimmer than Star B. What could explain this?

a. Light appears brighter the closer you are to it, so Star A must be closer to Earth than
Star B.

b.  Light appears brighter the closer you are to it, so Star B must be closer to Earth than
Star A.

c. Distance has no effect on how bright stars appear. So there must be another
explanation for why Star B appears brighter than Star A.

2. Star Alooks like a dim tiny star in the night sky when @
viewed from the surface of Earth. But astronomers have
discovered that Star A is actually much, much bigger Earth

than planet Earth! Then why does Star A look so tiny in
the night sky? What could explain this?

Star A

Not To

a. StarAis being blocked by the Moon so we can’t see how big it actually is. Scale

b. StarAis very, very far away from Earth so it looks small and dim even though it is

large and bright.
c. Star Amust actually be very small and the scientists didn’t measure it correctly.

Mystery science

Could there be life on other planets? 1



Farth ——-cO«—— SUn

o=Star | © ©

Model Not To Scale O

@) O

3. The image above is a model that shows relative distances of the Sun, Earth, and some of
the closest stars to Earth. The model doesn’t show all of the stars. But it helps to show how
far away our closest stars are. How does this model help to explain why we can only see
stars in the night sky? Circle all the correct answers.

a. The Sun is so big that it blocks most of the stars. That's why we can’t see them
during the day.

b. The Sunis so close to Earth. Because it is so close, it appears very bright to us on
Earth. That's why we can’t see the stars during the day.

c. The closest stars are very far away from Earth. Even if those stars are as bright as
the Sun, we can only see them at night. They will appear dim because of the
distance between them and the Earth.

d. The closest stars are not very far away from Earth. Stars are so bright that even
large distances won't affect how bright they appear.

4. Imagine someone says to you, “The Sun is not a star! It's out in the daytime, and
besides, stars are really tiny and dim. The Sun is big and bright.” What would you say to
convince them that the Sun is actually a star? Support your answer with reasoning. You
can use evidence from the other questions to support your answer.

Mystery science

Could there be life on other planets?
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Stars & Planets Name:

Date:

Unit Assessment

1. Four people are shown at different locations around the Earth. Draw an arrow next to
each person. Make sure the arrow is pointing toward the direction that gravity will pull each

person.
)

[not to scale]

A

2. The picture on the right shows the same person jumping as high
as they can on two imaginary planets, Creon and Grumpia. Which
planet has more gravity? Support your answer with reasoning. Creon Grumpia

Mystery science

Stars & Planets | Unit Assessment



Below is a model of our solar system with the Sun and the planets. The Sun is shown on
the left in the model, but actually, all of the planets orbit around the Sun. The model also
doesn’t show the very large amount of space between each of the planets.

\:‘:‘.j-.k/

K 999 Q;}QQ,

Sun % o 2 Y R 2
%% 7 % % % Y

3. If a spacecraft starts from Earth and travels toward Neptune, where will the Sun look the
brightest?

a. Earth
b. Mars
c. Jupiter
d. Saturn

4. If a spacecraft starts from Earth and travels toward Neptune, where will the Sun look the
dimmest?

a. Earth
b. Mars
c. Jupiter
d. Saturn

5. If the spacecraft keeps traveling through outer space and it goes past Neptune, it will
eventually leave our solar system. If the spacecraft keeps going and going, farther and
farther away, do you think the Sun will look like a star? Why or why not? Support your
answer with reasoning.

Mystery science

Stars & Planets | Unit Assessment



Miystery science

Chemical Reactions & Properties of Matter
bth Grade « NGSS « Unit Worksheets

Lessonl

g\\\

Can you identify a
mysterious ingredient?

Lesson 4

i IR
4

- >&5 'a;;;/:' O
= -y

\*‘.

Why do some things
explode?

Lesson 2

Why can you smell
things you can't see?

Lesson 5

N s

What do fireworks,
rubber, and Silly Putty
have in common?

| am also curious about...

How can you tell if
acids are hiding in your
fridge?
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Mystery science Name:

The Alchemist Argument

of Matter | Unit Starter

HERMES:
[ think that the

stone gets really

MARY:
[ think that the

ROBERT:
I think that a

substance reacts

Z0SIMOS:
[ think that

water washes over

stone reacts with

old, decays, and

water and air which

falls apart. with the stone and

L creates rust on top
turns it into the stone making

of the stone.
different materials.

it disappear, it

doesn’'t exist

Make a claim:

| agree with . | think that

Support with evidence:

| think this because
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PUT STICKER

Cookie Particle Paths

)
What

todo
SPIN
both spinners

2

DRAW
where the
particle
goes

STOP
after you
move the

particle
5 times

OR

L)

STOP
EARLY
if you hit a
nose (or wall)

START
AGAIN
with a new
particle

—

Mysteryscience PUT STICKER

Why can you smell things you can't see?
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Why can you smell things you can't see?
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Explosion Investigation

/KZ::\\

Name:

Mystery science
Why do some things explode?

\&)

) 4

In the cup, Tll put
spoons

of Powder

In the bag, T'll put spoons
of the Mystery Liquid.

| Results |

Observations about the bag:

Observations about the mixture:

Other things | noticed:

Draw a sketch of what happened.
Add labels to explain what you saw.

/ﬁ:::\\
In the cup, Tl put
spoons

[ of Powder

) 4

In the bag, T'll put spoons
of the Mystery Liquid.

| Results |

Observations about the bag:

Observations about the mixture:

Other things | noticed:

Draw a sketch of what happened.
Add labels to explain what you saw.
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Mystery science Name:

Date:
What do fireworks, rubber, and
Silly Putty have in common?
Lesson Assessment
1. Imagine you need white glue and regular milk for a science activity. =

Your teacher leaves these two glass containers for you.
Unfortunately, they aren’t labeled, so you don’t know which liquid is
in which container. Which properties might help you identify each
liquid? Circle all of the correct answers.

a. Glue is very thick and hard to pour. Milk is very runny and easy to pour. You can use
the property of how easily they pour to help figure out which one is milk and which
one is glue.

b. Both liquids are white. Because they are both the same color, you can’t use the
property of their color to tell them apart.

c. White school glue comes in plastic bottles. These liquids are not in plastic bottles.
That means you can use the property of which container they are in to know that
neither are glue.

d. Milk should only be in a refrigerator. These containers are not in a refrigerator, so
neither of them are milk. You can use the property of their location to know neither
of them are milk.

2. When you mixed white glue with borax, you made goo. You could tell that the goo was a
new substance because it had new properties. The following data table shows the
results of mixing milk with glue and milk with vinegar. The milk and glue both started as
white liquids. The vinegar started as a clear liquid. Read the results:

GLUE VINEGAR
l |
turned into a tl?'rtnedl into
MILK — white liquid white clumps

and clear liquid
when mixed

when mixed

Circle True or False for each option.

True False The mixture of milk and glue is a new substance because it is a liquid, and being a
liquid is a new property.

True False Both mixtures are new substances, because new substances always form
whenever two things are mixed.

True False The milk and vinegar mixture is a new substance, because it has totally different
properties than the milk and vinegar had separately.

True False The milk and glue mixture doesn’t have new properties, so it probably isn’t a
new substance.

Mystery science

What do fireworks, rubber, and Silly Putty have in common?



3. Imagine you have two new liquids: Liquid A and Liquid B. Both liquids are cloudy and
gray. When mixed together, they form a green liquid that is not cloudy. Fill in the table
below with the correct properties in the correct places.

Liquid A Liquid B Mixture of Aand B

Properties

4. Did mixing liquids A and B create a new substance? Circle one: Yes No
How do you know? Explain your evidence on the lines below.

| know this because

5. Omar has 10 grams of liquid X, and 10 grams of liquid Y.
When he mixes them, everything about them looks exactly
the same, except the new mixture has a total mass of 20
grams. He says, ‘I think this means the mixture is a new
substance. Each substance before only had a mass of 10
grams. The new mixture is 20 grams, so it has new
properties. That means it's a new substance.” =

Do you agree or disagree with Omar? Is the mass different

before and after the liquids are mixed? And is the mixture a u
new substance? Explain on the lines below.

Mystery science

What do fireworks, rubber, and Silly Putty have in common? 2



Fl na | Name: Mystery science
Chemical Reactions & Properties of

A I c h e m i St Matter | Performance Task
Argument

Directions: Make a particle model to show what
Wr""‘ happens to the stone over time. Use labels and
: symbols to make your model clear.

~

Make a claim:

| think that

Support with evidence:

| think this because




Name:

Chemical Reactions &

Date:

Properties of Matter

Unit Assessment

1. Mia, Kayla, and Eli have all set up lemonade stands in their neighborhood. Each person
started with the same amount of lemon juice and then added different amounts of sugar, as
shown in the table below. Fill in the table with the total weight of each person’s lemonade.

- Lemon Juice Sugar Total Weight of Lemonade

Mia 200 grams 10 grams
Kayla 200 grams 20 grams
Eli 200 grams 30 grams

]
\

2. Sadly, Mia, Kayla, and Eli didn’t sell any lemonade. So they all decide that they will turn
their lemonade into popsicles. All they do is take the lemonade they made the day before
and freeze it. Circle True or False for each sentence.

True False Eli’s popsicles will taste sweeter than Mia’s popsicles or Kayla’s
popsicles because there is more sugar in them.
True False Eli’s popsicles will weigh slightly more than Mia’s popsicles or
Kayla’s popsicles because there is more sugar in them.
True False Eli’s, Mia’s, and Kayla’s popsicles will all be exactly the same.
Mystery science

Chemical Reactions & Properties of Matter | Unit Assessment



Laila empties her piggy bank and finds ten dull, brown pennies. Laila wants her pennies to
look shiny, so she performs an experiment. First, she pours salt and vinegar into a
container. Then, she adds the ten pennies and waits a few minutes. When she takes the
pennies out of the salt and vinegar solution, they look shiny and new!

l oo ®
L @
\‘,/ ...

3. If Laila weighs the salt and vinegar solution and the pennies after the experiment, what do
you think she will find?
a. The solution will weigh more and the pennies will weigh less after the experiment.
b.  The solution will weigh less and the pennies will weigh more after the experiment.
c. The solution will weigh the same and the pennies will weigh the same after the
experiment.
d. The solution will weigh the same and the pennies will weigh less after the experiment.

4. The graph to the right Penny Experiment Results

N
o

shows how much the salt

-
©

-
(o]

and vinegar solution

N
~

-
[}

weighed before the

-
[¢)]

experiment. It also shows

N
N

-
w

how much the pennies

-
N

-
o

weighed before the

-
o

experiment. Laila weighs

the pennies after the

experiment and finds that

Weight (in grams)

they weigh 8 grams.

Complete the bar graph to

show how much the

O 2N WO N O®

pennies weighed and how
much the salt & vinegar
solution weighed after the

experiment. Before Experiment | After Experiment

Salt & Pennies Salt & _
Vinegar Vinegar Pennies

Mystery science

Chemical Reactions & Properties of Matter | Unit Assessment
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5. The picture above shows a sealed plastic bag filled with vinegar at the bottom. A cup of
baking soda is about to mix with the vinegar. When the baking soda mixes with the vinegar,
bubbles will form and the plastic bag will start to expand. Why does the bag expand? In the

picture above, draw what happens inside the bag. Use arrows and words to explain your
drawing.

N 4
6. If two cups of baking soda are added to /n . {
the vinegar in the bag, describe how that / |
would change your model from Question 5. { ! \ }

7. Emi drops a cup of baking soda into a glass container that has
vinegar at the bottom of it. Then, she quickly puts a balloon on top of the
container. What do you predict will happen to the balloon?

a. The balloon will get bigger because it will become filled with solid
(baking soda) particles that are too small to be seen.

b.  The balloon will get bigger because it will become filled with
liquid (vinegar) particles that are too small to be seen.

c. The balloon will get bigger because it will become filled with gas
particles that are too small to be seen.

d. The balloon will stay the same because it will not become filled
with anything.

Mystery science

Chemical Reactions & Properties of Matter | Unit Assessment



Priya needs some baking soda to bake a cake. She has three white powders (salt, baking soda,
and baking powder) in her kitchen, but they don’t have labels. She knows that baking soda will
bubble and fizz if mixed with vinegar, but not with water. Baking powder will bubble and fizz if mixed
with vinegar. It also bubbles when mixed with water. Salt does not bubble with vinegar or water.
Priya conducts the following two experiments in her kitchen.

Vinegar Experiment Water Experiment
Powder A Powder A Water
Powder B Powder B Water

\ﬁl-.

o Powder C
Powder C Vinegar owader Water

8. If Priya only looks at the results of the Vinegar Experiment, what can she figure out?
a. Either B or C is the baking soda. A must be the salt.
b Either A or B is the baking soda. C must be the salt.
c. Either Aor C is the baking soda. B must be the salt.
d Priya can’t figure anything out if she only looks at the Vinegar Experiment.

9. Which of the three powders (Powder A, Powder B, or Powder C) do you think is the baking soda?
Why do you think that? Support your answer with evidence from the experiments.

Mystery science

Chemical Reactions & Properties of Matter | Unit Assessment
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Peroxide

10. Samuel wants to make something called “elephant toothpaste.” It's a chemical reaction
that creates lots of white foam that looks like toothpaste for an elephant! Samuel knows that
the reaction happens when two ingredients are mixed together. He also knows that one of
the ingredients is hydrogen peroxide. Samuel doesn’t know what the other ingredient is.
Using the ingredients shown in the picture above, describe the steps of an experiment that
Samuel could perform to figure out what he needs to make “elephant toothpaste.”

Mystery science

Chemical Reactions & Properties of Matter | Unit Assessment



