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1. The amount of matter in a given amount of space is called
a. volume
b. mass
c. density

2. Which of the following statements is true?
a. Density does not change with sample size.
b. Mass does not change with sample size.
c. Volume does not change with sample size.

Glass Steel
3. The two graduated cylinders in this drawingare | | |
filled to the same level with water. The two marbles
are exactly the same size and shape. One is made JhianAay SRRy
of glass and the other is made of steel. When the el It
glass marble is lowered into the first cylinder, itwill | *==== [ | **°**
sink to the bottom and the water will rise to the 7th | seeec | | oeeee
mark. What will happen when the steel marble is | eeeee | | eeee
lowered into the second cylinder? | eeees || eeees
a. The water will rise tothe 7thmark. | oeeo | | eeees
b. The water will rise above the 7th mark. <> <>
c. The water will rise below the 7th mark. Cylinder 1 Cylinder 2

4. Which of the following best describes your thinking about question 3?
a. The marbles are made of different materials.
b. The steel marble is heavier than the glass marble.
c. The marbles have the same volume.

5. Imagine you have a ball of clay. You use a balance to measure its mass.
Next, you flatten the ball like a pancake and measure its mass again.
Which of these statements is correct?

a. The pancake-shaped clay has more mass than the ball.
b. The pancake-shaped clay has the same mass as the ball.
c. The pancake-shaped clay has less mass than the ball.
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6. Which statement is true?
a. Gases have mass, but they don't take up space.
b. Gases take up space, but they don't have mass.
c. Gases have mass, and they take up space.

7. Note to student: We know you didn't learn this, but we want you to try to
answer the question based on the information in the diagram.

Barbule without
hooks

\
In the above diagram of a feather, what does the image inside the larger
circle represent?

a. a magnified view of the feather’s structure

b. a view of objects that are not part of a feather

c. a life-size view of the feather’s structure

d. a miniature view of the feather’s structure
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8. How can you use a syringe to demonstrate that air is compressible?
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1. The amount of matter in an object or sample is called
a. density
b. mass
c. volume

2. How do you compare the densities of two substances?
a. compare their masses on a balance
b. compare their weights with a spring scale
c. compare the masses of equal volumes

3. A physical property is a feature of an object or material that can be observed or
measured without changing its
a. mass
b. appearance
c. identity

4. In the table below, write P if the process is a physical change, and C if the
process is a chemical change.

Process PorC?

glass breaking

a bicycle rusting

bleaching your hair

separating sand from gravel

food spoiling

mowing a lawn
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5. What is density?

What does density have to do with floating and sinking?
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6. Note to student: We know you didn't learn this, but we want you to try to
answer the question based on the information in the figure.

Complete Metamorphosis of the Ladybird

Tiny yellow
eggs are laid
on leaves -
they hatch in
3 - 7 days.

Adult w )
ladybird 7

(=
Larval stage ﬁ
- 21 days =

According to the above figure, the third stage of metamorphosis occurs
when a(n) becomes a

a. egg; larva

b. adult: pupae

C. pupae; larva

d. larva; pupae
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1. Imagine you have two blocks. One is made of steel and the other is plastic.
Each block has a mass of 25 grams. If you use displacement to measure each
object, what will you find?

a. The steel block will displace more water than the plastic block.
b. The plastic block will displace more water than the steel block.
c. The two blocks will displace the same amount of water.

2. Which of the following best describes your thinking about question 1?
a. Displacement depends on volume. The two blocks have the same
mass, so the plastic block must be larger than the steel block.
b. Displacement depends on heaviness. They have the same mass,
so they will displace same amount.
c. If the two blocks have the same mass, they must be the same
size. So they will displace the same amount.

3. Imagine you have two vials. One contains 40 ml of water and the other
contains 40 ml of oil. Which of the following statements is correct?
a. They both have the same mass.
b. They both have the same volume.
c. They both have the same density.

4. Which property is commonly measured in grams?
a. density
b. mass
c. volume

5. A feature that can be observed or measured without changing the chemical
composition is called a
a. physical property
b. chemical property
c. characteristic property
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6. A feature that doesn't change with sample size is called a
a. physical property
b. chemical property
c. characteristic property

7. Which of the following is a chemical property?
a. density
b. solubility
c. flammability

8. Imagine you have a beaker of vinegar and a small cup of baking soda. You
place them on one side of a balance, and you add paper clips to the other side
until the balance is level. With the beaker still on the balance, you pick up the
cup, pour the baking soda into the vinegar, and set the cup back down on the
balance. What will happen to the balance?

a. It will still be level.
b. The side with the vinegar and baking soda will tilt down.
c. The side with the vinegar and baking soda will tilt up.

9. Which of the following best describes your thinking about question 87?
a. The chemical reaction produces a gas that is released into the
atmosphere.
b. Nothing was added or taken away. The only thing that changed is
the location of the baking soda.
c. The chemical reaction creates a new material that adds to the
mass.

10. All matter is made up of tiny particles that
a. are always moving
b. vibrate and wiggle in place
c. slide past each other and move around randomly
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11. The force of gravity acting on an object is called
a. mass
b. weight
c. density

12. How do particles of a liquid compare with particles of a solid?
a. Liquid particles are slower and farther apart than solid particles.
b. Liquid particles are faster and farther apart than solid particles.
c. Liquid particles are slower and closer together than solid particles.

13. A force or set of forces that is spread over a surface is called
a. inertia
b. weight
C. pressure

14. Two latex balloons filled with helium are taken outside
on a hot, sunny day and tied to a fence as shown. Q

What will happen to the balloons?
a. They will get smaller.
b. They will get bigger.
c. They will stay the same.

15. Which of the following best describes your thinking about question 147?
a. The particles of helium get warmer and move faster.
b. Nothing is being done to the balloons.
c. Some of the helium gas will leak out of the balloons.

. COGNITION
Intr ionto M r £ SCIENCE
troduction to Matte B SCIENCE



Quiz 3 — Page 4

16. If you could see the particles that make up a drop of water, what would
they look like?
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17. Note to student: We know you didn't learn this, but we want you to try to
answer the question based on the information in the diagram.

The Layers of the Planet Jupiter

Molecular hydrogen

Layer of hydrogen-
helium immiscibility

A A
d Aada

) b Ay q
nn » n

.‘.‘m.l.‘u N Y T Y 2 A

»
)

;I
»

U“
, AN

/
Helium-poor Hellum
envelope droplets

Rocky core

According to the diagram above, there are helium droplets in which layer?
a. molecular hydrogen layer
b. layer of hydrogen-helium immiscibility
c. metallic hydrogen layer
d. rocky core
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1. The particles that make up a solid .
a. do not move unless heat is applied
b. vibrate and wiggle in place
c. move randomly from place to place

2. If you have a fixed amount of gas at a constant temperature and you increase
the size of the container that holds the gas, what will happen to pressure?
a. It will increase.
b. It will decrease.
c. It will stay the same.

3. What could you do to change a gas to a liquid?
a. Bring its temperature above its boiling/condensation point.
b. Bring its temperature below its melting/freezing point.
c. Bring its temperature below its boiling/condensation point.

4. The graph below shows how the temperature of a solid changes as it is heated.
What is happening to the particles of the solid during segment X?

a. They gradually start to move as the temperature increases.

b. They are moving so fast that solid
particles are changing to liquid
particles.

c. They move faster and faster and
begin to spread out more. . /

5. What is happening to the particles of the solid Y
during segment Y?

a. They gradually start to move as the X
temperature increases.

b. They are moving so fast that solid :
particles are changing to liquid Time

particles.
c. They move faster and faster and begin to spread out more.

Temperature
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6. Change of state is a that requires the gain or loss of
a. physical change; energy
b. chemical change; electrons
c. physical property; density

7. Note to student: We know you didn't learn this, but we want you to try to
answer the question based on the information in the diagram.

More

i mi
‘ |
Sunlight

On Morthern
Hemisphere

™,

> &
A

p ‘More
sunlight
On
Southern
Hemisphere

Because the Earth’s axis is tilted, the Northern Hemisphere gets more direct
sunlight during the summer than it does during the winter. This is the main
reason that temperatures are higher in the summer.

According to the above diagram, the reason Northern Hemisphere
temperatures are higher in the Summer is

a. the rotation of the Earth

b. the tilt of the Sun’s axis

c. the tilt of Earth’s axis

d. there is less sun
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8. The figure below shows a sealed container of gas with a piston that can
move up and down. The pressure inside the container is the same as the
pressure outside, so the piston is not moving.

piston

gas

What will happen if the temperature of the gas decreases?
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The graph below shows data about three samples. Two of the samples are solid
objects, and the other is water. Use this graph to answer questions 1-3.

30
28
26
24
22
20

18
Mass (g} >

14

12 C
10

>

o N b O

0 2 4 6 8 101214 16 18 20 22 24 26 28 30
Volume (ml or cm’)

1. Which sample has the greatest volume?
a. A
b. B
c. C

2. Which sample is water?
a. A
b. B
c. C

3. Which sample will sink in water?
a. A
b. B
c. C
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4. Imagine you spray perfume in the corner of a room.

000 ° °
.°.° :.::0 * ° °
'Y . o .
°
X Y Z

Which diagram best shows where the perfume particles would be located
immediately after you spray the perfume?

a. X

b. Y

c. Z

5. Which diagram best shows where the perfume particles would be located after
a few minutes?

X

Y

Z

ooTo

6. Imagine you have a fixed amount of gas in a sealed container with a fixed
volume. If you increase the temperature of the gas, what will happen to
pressure?

a. It will increase.
b. It will decrease.
c. It will stay the same.

7. A wet shirt is hung from a clothesline on a hot summer day. The shirt dries
because water particles .
a. gain energy, change state, and become air particles
b. gain energy, change state, and mix with air particles
c. lose energy, change state, and mix with air particles

8. What could you do to change a liquid to a solid?
a. Bring its temperature above its boiling/condensation point.
b. Bring its temperature below its melting/freezing point.
c. Bring its temperature below its boiling/condensation point.
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10.

9. The table to the right shows the temperature | Time (Min) | Temp (°C)
of a substance that changed from a solid to 0 20
a liquid. 1 28

. . . 2 35

Which of the following statements is true? 3 39
a. The solid is completely melted after

3 minutes. 4 39

b. The solid is completely melted after S 39

8 minutes. 6 39

c. The solid is still melting after 10 7 39

minutes. 8 40

9 44

Which of the following best describes your 10 48

11.

12.

13.

thinking about question 97
a. The temperature of a substance increases during melting.
b. The temperature of a substance does not change after melting.
c. The temperature of a substance does not change during melting.

Which statement is true?
a. An element is represented by a chemical formula.
b. A compound is represented by a chemical symbol.
c. An element is represented by a chemical symbol.

Which of the following does NOT describe an element?
a. can be broken down into simpler substances
b. has a unique set of properties
c. can join with other elements to form compounds

A substance that contains only one type of particle is called
a. a pure substance
b. a reactive substance
c. an atomic substance
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14. Which statement is correct?
a. All elements and most compounds are pure substances.
b. All compounds and most elements are pure substances.
c. All compounds and all elements are pure substances.

15. If a substance has a density of 0.0027 g/cm?, it is most likely a
a. solid
b. liquid
c. gas

16. Note to student: We know you didn't learn this, but we want you to try to
answer the question based on the information in the diagram.

Wn gradient

Distance downstream

Bed material size —fp
Boulders and Gravel Sand Silt
cobbles } gé

Using information from the above diagram, one can tell that has

a bed material size that is smaller than sand, while has a bed

material size that is larger than gravel.
a. silt; gravel
b. silt; sand
c. gravel; sand
d. silt; boulders and cobbles
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17. Give at least two examples to show that the properties of a compound are
often very different from the properties of the elements it contains.
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1. When elements combine to form compounds
a. their properties remain the same
b. their properties change
c. some properties change and some remain the same

2. What kind of changes can separate compounds into elements or simpler
compounds?
a. physical changes only
b. chemical changes only
c. either physical or chemical changes

3. Which statement about compounds is true?
a. Compounds always have the same composition.
b. The elements that make up a compound are physically combined.
c. The properties of a compound are the same as the properties of
the elements it contains.

4. Which of the following are pure substances?
a. elements only
b. compounds only
c. both elements and compounds

5. The composition of can vary.
a. compounds
b. mixtures
c. compounds and mixtures

6. An element can be separated into simpler substances by
a. physical changes
b. chemical changes
c. neither of the above
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7. Note to student: We know you didn't learn this, but we want you to try to
answer the question based on the information in the diagram.

oc.
North

3
Atlantic

Ocean

Caribbean
'v\SM

In the diagram above, what does this shade of gray stand for?
a. Canada

b. land

c. islands

d. water
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8. How are elements and compounds different?
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1. Which statement about particles of matter is true?
a. Particles of liquids and gases move, but particles of solids do not
move.
b. Particles of matter attract each other, sort of like magnets or static
electricity.
c. Because particles of liquids move randomly from place to place,
liquids have no definite volume or shape.

2. The graph below shows the temperature of a substance that is losing energy.

A
T 100

Temperature (°C)

Time —»

Which letter shows when the substance is changing from liquid to solid?
a.

moow>»

b.
C.
d
e

3. The physical forms that matter can take are called
a. pure substances
b. states of matter
c. physical properties

4. Why do solids, liquids, and gases have different physical properties?
a. because of the arrangement and movements of their particles
b. because they are made of different materials
c. because liquids are very dense and gases have no mass
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10.

Introduction to Matter

Which statement is true?
a. All matter can change from one state to another.
b. Change of state is a chemical change.
c. The temperature of a substance decreases when the substance is
changing from one state to another.

When air IS NOT in a container with a fixed volume, what will happen if the
temperature of the air decreases?

a. The air will take up more space.

b. The air will take up less space.

c. The air will take up the same amount of space.

When air IS in a container with a fixed volume, what will happen if the
temperature of the air decreases?

a. The air pressure will increase.

b. The air pressure will decrease.

c. The air pressure will stay the same.

What does a chemical formula show?
a. the composition of a compound
b. the density of a pure substance
c. the concentration of a solution

Chemical symbols are used to represent
a. elements
b. compounds
c. mixtures

Which statement is true?
a. Compounds do not have a definite density.
b. The elements that make up compounds are chemically combined.
c. The composition of a compound can vary.
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11.
12.
13.

14.

15.

Liquids form layers based on
a. mass
b. weight
c. density

A solution is a type of
a. element
b. compound
c. mixture

Which statement is true?
a. The particles that make up mixtures are chemically combined.
b. Mixtures can be separated by physical changes.
c. Mixtures can be identified by characteristic properties like density.

Imagine you add salt to water and stir e S

until all the salt dissolves. The | —— |

solution after stirring is shown in I

Figure 1. I
M~

You heat the solution and let it boil for

20 minutes. The solution after boiling i —

is shown in Figure 2. Figure 1 Figure 2

How does the concentration of salt compare in the two figures?
a. The concentration is greater in Figure 1 than in Figure 2.
b. The concentration is greater in Figure 2 than in Figure 1.
c. The concentration is the same in the two figures.

Which of the following best describes your thinking about question 14?
a. Dissolved salt evaporates faster than water.
b. Evaporation does not change the concentration of a solution.
c. Evaporation results in less water but the same amount of salt.
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16. Note to student: We know you didn't learn this, but we want you to try to
answer the question based on the information in the diagram.

Controls on earthquake impact

Local Geology

Bedrock Unconsolidated

Sedments

N\

atew miles

Regional Geology

Region with few faults

A7 Example
eastern

North
America

Region with many faults

5

L7 Example
7 western
North
America

SEE0G [B00 R SSOSOaat
hundreds of miles

According to the above diagram, regional geology , While local
geology .
always has many faults; may include bedrock
always has few faults; always has many fault
covers hundreds of miles; covers a few miles
covers a few miles; covers hundreds of miles

oo ow
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17. Why do compounds have chemical formulas?

. COGNITION
Introduction to Matter £ SCIENCE
| IntroductiontoMatter e



Quiz 8 — Page 1

1. In a solution, the substance that dissolves is called the
a. solvent
b. solute
c. colloid

2. If you could remove all the atoms from a wooden chair, what would be left?
a. The chair would still look very much the same.
b. Only the cells that made up the tree the wood came from would
remain.
c. There would be nothing left of the chair.

3. Flame color is a property that can be used to identify
a. specific elements within a compound
b. the concentration of a solution
c. isotopes of the same element

4. Which statement correctly explains why the development of atomic theory was
possible?

a. Scientists developed powerful microscopes that enabled them to
see protons, neutrons, and electrons.

b. Modern imaging techniques enabled scientists to see electron
clouds surrounding the nucleus of an atom.

c. ltis possible to gather information about something without
actually seeing it.

5. Isotopes of the same element have the same but a different
a. atomic mass; atomic number
b. number of protons; atomic mass
c. atomic mass; number of neutrons

6. All atoms of the same element have the same
a. atomic number
b. number of neutrons
c. atomic mass
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7. Note to student: We know you didn't learn this, but we want you to try to
answer the question based on the information in the diagram.

The Earth and its Layers

Exosphere
-/ _Thermosphere
/ Mesosphere
Stratosphere

Inner Core

According to the above figure, if one were to start in the center of the earth
and then drill towards the surface, one would have to start in the

a. outer core

b. mantle

c. inner core

d. crust
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8. What are atoms?
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