Understand Key Concepts

1  In the disgram of the process of scientfic indguary,
which skill is missing from the Test Hypothesis

2. You have the following data set 2,3, 4, 4,5, 7,
and B. Is G the: mean, the median, the mode, or

the range of the dsta set?
A, mean C. mode
B. madian 0. range

3. Which best describes an independent vanable?
It Is a factor that Is not In every test.

It 1s a factor the Inveshigator changes.

It Is a factor you measune duning a test.
ﬁuwuﬂmﬂm“ﬂemm
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A. Predict what would happen If every sclentist
tried to use all the skills of sclontific inguiry in the

same order In every Investigation,

6. fAssess tho rolo of messurcment uncedalnty In
scientific imestigations.

6. Evaluate the impodance of having a conmtiod
Qroup In a sciemtific Insaestigation.

(). The BIG Idea

T What process do sclentists uso o
scienliiie imsesiigalions? List and explan
threse of the skills iwvohed.

B. Infoer the purpose of the pink dyo in the
scionliiic inesiigation shown In the pholo,



Understand Key Concepts
1 C. Make a model.
2 D.range

3 B. Itis afactor the investigator changes

Critical Thinking

4 Sample Answer: Scientific progress would slow down
because scientific testing would contain unnecessary steps.

5 Sample Answer: Because measurement uncertainty is
unavoidable, it must be correctly communicated to others

and managed.

6 The control group reveals whether the experimental observ
tions are a result of changing a variable or not.

Review

7 scientific inquiry; devising a testable hypothesis-If the
hypothesis is not testable, it is of little value. devising an
experiment to test the hypothesis-If the experiment is not well
thought out, the results might have little value. drawing
reasonable conclusions-If the conclusions do not make
reasonable inferences from the data, they have no value.

8 The pink dye is an indicator that gives scientists a reference
point to measure. The movement of the pink dye shows the
movement of the ice.
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2.1 Tools of Technology technology

+ Sclence and tochnology are connected through / j ‘ resource
information. New scientific information can - skill
lead to new technology products or processes. | tool

« In order to improve or create tachnology, W m“hu'“
resources such as people and materials are -.-v‘ capita
needed, 4 onergy

2.2 Materials and Their Properties physical proporty

+  Materials are seloctod for use by thelr chemical property
chemical properties, physical properties, mechanical property
and mechanical properties. polymers

+ Matorlals aro modified s they have the needed ::"‘”'"' matorial
properties for different technologles. Alloys are oy
blends of motals used in the automotive industry.

»  Matedals are classifiod by how they orlginated. Wood comes from living
things. Materials, such as ceramics, come from mineral deposits,

2.3 The Design Process design process

« Tho design Process is o series of stops used problem statement
to find a solution to a specific problem. criteria

« Solutions can bo tested and compared using constraints
methods, such as tho Pugh Chart. These brainstorming
mothods can be used to compare solutions Pugh Chart
based on criterla and constraints, prototypoe

2.4 Technology Systems systom

+ A subsystem is a smaller system within a larger system. subsystem
A traffic signol is o subsystom of the transportation systom, open-loop system

« Adding a feedback to an open-loop system converts input
it to a closed-loop system. Feedback monitors an output process
of & systom and koeps the system running smoothly. output

« Manual control is o device operated and controlled 'rd::_d
by & human. Automatic control is a device that can be closed-loop systom.

life cycle analysis

programmed to operate without human intorvontion,

« Life cycle analysis s o method to determine the emvironmental impact of o
product from the manufacturing stage through to the disposal stage.




Understand Key Concepts

1. Which technology resowrce 15 the sowrce of
power that runs technological systems?
A. people C.  energy
B. tools D.  capral

2. Which term provsdes information on how o
product can reduce s erwvironmental impact?

A. openloop system
B. dosed-loop system
C. We cyde analysis
D. Pugh Chart

Use the Design Procoss flowehart 10 answor
questions 3 and 4.

3. In which step of the design process would a
Pugh Chart be used?

A. Step1
B. Step3

4. What 1s the typical next step aftor busiding a
prototype?

C. Step4d
D. Steph

A.  brainstorming C.  seling
B.  manufacturing D.  testing
6. Multplication 15 a subsystom of
A. dmsion. C. subtraction.
8. mathematics. D. geography.

6. What 15 the nomal flow of an opon-loop
system?
A. Input, process, output
B. process, Input, output
C. input, feedback, process, output
D. nput, outputt, process, feedback

7. What type of matenal resource does the
Image boelow roprosont?

materal’s ability to resist bending?

A olasticity 8. fleabiiny
C. hardness D. strongth

9. What part of a product’s life cycle analysis is
Anding anothor use for the product?
A matonals processing
B.  manufactunng the product
C. wusing the product
D. recyching of the product

10. In a large city, there are many ways to get
around. There aro buses, trains, and taxicabs,
All of these are parts of the overall
transportation system of the city. What do we
call these smaller parts of the largers
transportation system?
A system
B. subsystem
C. openloop system
D. closeddoop system

1. Which type of maternal does a doctor use to
replace of repalr broken bones?

alloys C. composttes
coramics D.

®P



12, What 1= one mathod (o test and compars
different solutions?

A hralnstomming

B. design process

€. Pugh Charn

D. problem statemaent

Critical Thinking

13, Expladn wivy lechnolagqists must consiier cost
whien they plan to manufactune & product

14. Compare manual controls to automatic
conbrals,

16. Discuss how materals ane selected for a
particular product

16. Explain Wiy do people dingram plans?

15 Daeterming 1 you Test and adjust wour
sluthon, are you using an open-loop or
closed-loop system?

18. Give Example pMame one fomm of technology
that you frequently use, Describe how your
e wwoulcd b ciffesremt F thist technodogy nioeer
had been developed,

Chapter Review

19, Daschda Wikl you rathor work a8 o schamist
o 5 an enginesr as a canssr? What personal

strangihs of woaknosses ked you ta you
decision?

20. Concelve Brainstorm a new invention that
would make your classroom a better plaece for
students. List the materials thst you would
use 1o bald your dovice, How did you seloot
the matenals for your deace?

,':' 21, Create & flowchart to show the design
process used to devedop o skateboand,

) The BIG Idea

22, Dascribe how toods and matenials are usad
to modify or creste new technologkes,

Z3. How do sciontists and enginoors soscl
mistedals for a new product?




Understand Key Concepts

1 C. energy

C. life cycle analysis

C. Step 4.

D. testing

mathematics

input, process, output
manufactured materials
flexibility

D. recycling of the product
10 B. subsystem

11 A. alloys

12 C. Pugh Chart

Critical Thinking

13 They must ensure the cost to make a product is less than what
it will sell for.

14 A manual control is a device that requires a user to operate.
An automatic control Is a device that can be programmed to
operate without human intervention.

mesrwo

2
3
4
5
6
7
8
9

15 Materials are selected based on their physical, chemical, and
mechanical properties.

16 It helps people organize what they plan to do. The diagram
helps them see relationships that exist within their plan.

17 You are using a closed-loop system because you are using
feedback to determine the need to adjust.

18 Answers will vary. A possible response could include comments
about how the student could or could not compensate for the
lack of the particular technology in his or her life.

19 Answers will vary. Responses could include comments about
whether the particular student feels more comfortable working
with ideas, or prefers to work hands-on solving problems.

20 Answers will vary. Responses should include comments about
the advantages of various materials based on the materials’
properties.






~ Key Concepts Summary .

3.1 Types of Energy
« Energy is the ability to cause change.

« Kinetic energy is the energy of objects in motion, including electric energy.
The forms of potential energy include gravitational potential energy, chemical
energy, and nuclear energy. Thermal energy and mechanical energy are
forms of energy ievolving both kinetic and potential energles. Sound energy,
selsmic energy, and radiant energy are all transferred by waves.

« Energy is used to move cars, heat homes, produce light, move muscles, catch
proy, and cook food among many other examples.

3.2 Energy Transformations and Work

« The law of conservation of energy states that
energy can be transformed from one form to another,
but it can nover be created or destroyed.

«  Energy can be transformed from one form to another
In a variety of ways.

+ Doing work on an object transfers energy to the
object

3.3 Machines

« Simple machines do work using one
movement.

A

«  Machines make work easior by changing the ~
size of the force required, the distance over A
which the object moves, or the direction of the o
Input and output forces, -

%% Vocabulary

energy
kinetic energy
electric energy
potential energy
chemical energy
nuclear energy
mechanical energy
thermal energy
sound energy
soismic energy
radiant energy

oenergy
transformation

law of conservation
of energy

work

simple machine
inclined plane
SCrow

wedge

lever

wheel and axle
pulley

complex machine
efficiency



Understand Koy Concepts 6. Wommsfmnaﬂonoomnma

1. Which of the following s grawitational potential A.  chomical 4o elechs

energy?
A. the energy stored In an object that is 10 m 8. electnc to thermal

above the ground C.  laneti to chemical
B. the energy of an electron moving through a D. thermal to electne

copper wire

7. How much work did the man do on the
C. the stored In the bonds of a
e molecado toolbox In the lustration below?

D. the stored In the nucleus of a

uranium
2. Which of the following ncroases the knetic
energy of an object?
A. decreasing the mass of the object
B. decreasing the volume of the object
C. Increasing the object’s height
D. Increasing the object’s speed
3. At which point in the photo below is the

4. The Input work Sholly does on a rake 1s 80 J. 9. Which is NOT a simple machine?
The output work the rake does on the leaves is A. Incined plane
70 J. What 1s the officioncy of the rake?
A 70 & o
percont
B. 80 porcent C. loop and hook
C. 875 porcont B Wietand wxde

D. 954 porcom
5. Which of the following types of electnc energy

Mtw’wmumdwmlmm
to electnc en



Critical Thinking 15. Consider You pull a nail out of a piece of

10. Infer How does an airplane’s kinetic energy 1Ioel tcmmn';ﬂ tib?sbx;z: f\z:;?mmet. when you
and potential energy change as it takes off . '
and lands?

16. Explain at least two reasons why the spatula

11. Critique You overhear someone say, “I'm pictured below is considered a simple
going to nuke it" when referring to cooking machine.
food in a microwave. Explain why this
terminology Is incorrect.

12. Consider You are going to turn a screw using
a wrench. Will the work you do on the wrench
be more or less than the work done by the
wrench on the screw? Explain.

13. Compare Describe the energy
transformations that are similar in the human
body and in fossil fuel electric energy plants.

Y 17. Write Find a complex machine around
your house or your school, and write a
paragraph describing the different
simple machines that it contains.

) The BIG Idea

14. Explain A coach sets up a tug-of-war
be two evenly matched teams. Both 18. How Is energy transformed In electric
teams pull against the rope as hard as they ts | lle d
can, but the rope does not move. Is any work enetay plgn + In roller coasters, and by
being done? Why or why not? MacEnes:.

19. The photo below shows the deck of a
sallboat. How do the pulleys make rasing the

sails easler?
Calculate Work
20. Humply Dumpty walghs 400 N. He 1alls off a wall 2 m Righ. How much Work was done by gravity
on Humpty Dumpty?

21, A mover IS a 12-kg Dox stralght up 1.5 m. How much work 15 dona on the box?
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1

0O NG s WN

©
2

A. the energy stored in an object that is 10 m above the
ground

. increasing the object’s speed
Il.

87.5 percent

hydroelectric

electric to thermal

. 425 )

chemical energy

PO®OO®O

loop and hook

Critical Thinking

10 As an airplane takes off, its kinetic energy increases because

1"

12

13

14
15

16

it is moving faster and faster. Its gravitational potential energy

also increases as it moves farther from Earth’s surface. Its kinetic
energy decreases as its speed decreases, its gravitational potential
energy decreases as its height above Earth decreases.

When someone says they are going to “nuke” it, they infer that they
are using nuclear energy to cook the food. Actually, the person is

using radiant energy in the form of microwaves to cook the food.

Work you do on the wrench will be more than the work done by
the wrench. Because of the law of conservation of energy, the
wrench cannot do more work than you or it would be creating
energy.

Both fossil fuel electric energy plants and the human body convert
chemical energy stored in plants to energy that is used to perform

specific tasks.
No work is being done, because there is no movement.

In every energy transfer, some energy is converted to thermal energy
in the surrounding materials. There is a lot of friction between the
nail and the wood, so a lot of thermal energy is transferred to the nail
during the energy transfer.

The part that is moving the egg has an inclined plane surface so that
it can slip under the food easier. When you flip the egg over, you use
the spatula as a lever.



A

17 Answers will vary. Many good topic choices for the paragraph
exist in the kitchen and bathroom. A can opener involves wedges
and wheels and axles on the gears, a wedge on the blade, and
a lever on the handles. Similarly a nail clipper is a wedge and a

lever. A pizza cutter is a wedge.

|,_
@ The BIG Idea

18 Energy is transformed from one form to another in electric
energy plants. For example, in nuclear energy plants,
the potential energy stored in the nucleus of an atom is
transformed into electric energy in the nuclear reactor. In
roller coasters, gravitational potential energy is transformed
into kinetic energy as the height above Earth changes in the
roller coaster and as its speed changes. Machines change the
direction of the force, the distance it is applied, and the size

of the force required to do work.

19 The pulleys allow the sailors to pull down on the ropes to

lift the sails instead of climbing the poles to pull the sails into
place.

m .\

Calculate Work
20 W=400N=3m=1200J
21 W=(9.8 mis? x 12 kg)x1.5m=1/6.4)







Multiple Cholce

I |

What does all energy have?
A sire and shape
B mass and volume

C  the abilty to cause change
D the abilty to transport malter

Ulse the figure Delow o ansuwr guestion 2.

Magnetic
Tl

Electric
Teld

Directior
ol Lraved

Elnctran

mhﬂtw:ﬂ' enaergy 15 baing transmittad in
A chemical enengy

B electnc energy

C radant enengy

D sound energy

How dio peaple use the nucksar anangy
produced from nuchear Mssion?

A to produce electic energy

B to power handheld machines

C togrow and maintain body cells
D to cook food i a microwave oven

Which Is true of enorgy?

B It cannot be destroyod.
B It cannot be transmited.

C It cannot chango maltter
D It cannot be transformed.

Lise phe fiagure Dedowr (o arrster guestions S and o,
A

o ¢

- 5 B A

r
=

Lt
=
2
ket
=
=
k"

:-

L5 LT LTH [

The figure shaows four cars on a roller coaston
track. At which point s gravitational potential
energy the grostest?

A point A

B pontd

C  pontC

D pontD

What happens to the roller-coaster car's
energy as it moves from point A to point BY
MNoww cnargy s croatod.

The enorgy s destroyod.

Mo cnargy transforms from the cor's
mass.

The energy transforms from one knd to
it

2 08P

Which equation shows how work and force
are related?

A work = force + distance
B work = force - distance
C  waork = foroe = distance
B waork © force © distance

Lise the figure below o amsuer quescion 8.

The figure shows a person using a hammer to



9  How can simple machines make work oaskor?
A by ncreasing the amount of work done
B by decreasing the amout of work done
c hvchqn%ﬂm distance or the force
needed work
D mﬂg}iﬁmmmm

Constructed Response

10 A softball has more mass than a baseball.
Compare the knetic energy of a softball with
that of a haseball moving at the same speed.

N What Is an ednergy transfomation? Ghve an
oxample of an anengy transformation used to

conk food

Lise che figure o ansier guestions 13 and 14,

12 What simple maching 15 shown? What 18 the
efficiency of this machine?

13 How could tho efficency of this machine bo
improved? Could & ever by 10097 Explain,



Multiple Choice

1 C—Correct. A, B, and D are not true of all forms of energy.

2 C—Correct. Ais incorrect because the dark- and light-shaded
fields are perpendicular to each other. B is incorrect because
the electron vibration produces the light-shaded field in one
plane. D is incorrect because both fields carry the energy of an
electromagnetic wave.

3 A—Correct. B is true of electric and chemical energy, C is true
of chemical energy, and D is true of radiant energy.

4 A—Correct. B, C, and D are incorrect because the opposite of
each statement is true.

5 A—Correct. B, C, and D are incorrect because they are all at
lower heights than point A.

6 D—Correct. A and B are incorrect because of the law of
conservation of energy, and C is incorrect because a roller
coaster car’s energy is not explained by conversions between
matter and energy.

7 C—Correct. A, B, and D do not show that work is the product
of force and distance.

8 B—Correct. Aand D can be true of a hammer but not as it is
shown here, and C is incorrect because a hammer does not
have a rope wrapped around a grooved wheel.

9 C—Correct. Aand B are incorrect because machines do not
increase or decrease the amount of work done. D is incorrect
because a machine cannot eliminate work output.



10 If the two balls are traveling at the same speed, the kinetic
energy depends on mass. The softball would have more kinetic
energy than the baseball.

11 Sample answer: An energy transformation occurs when energy
is converted from one form to another. On a gas stove, for
example, the chemical energy of gas is converted to thermal
energy when the gas is burned. This thermal energy is
transferred to the food. As its temperature increases, the food
cooks.

12 The pulley’s efficiency is 95 percent.

13 The efficiency of the pulley system could be increased by
reducing friction at the center of the pulley. Also, reducing any
slippage of the line that runs through the pulley would result in
less wasted thermal energy produced due to friction between
the line and the pulley. The efficiency of this machine can
never be 100%. Friction never can be totally eliminated in any
machine.



Key Concepts Summary Vocabulary

. matter
4.1 Substances and Mixtures S
« Anatom Is a bullding block of matter. An element is matter made of only substance
one type of atom. A compound Is a substance that contains two or more element
elements, molecule
« A heterogeneous mixture is not a solution because the substances that compound
make up a heterogeneous mixture are not evenly mixed. The substances that mixture
make up a solution, or a homogeneous mixture, are evenly mixed, heterogeneous mixture
+ Mixtures differ from compounds In their composition, whether their parts homogeneous mixture
join, and the properties of their parts.
4.2 The Structure of Atoms nucleus
+ The center of an atom Is the nucleus. The nucleus contains protons and protton
neutrons, Electrons occupy the space In an atom outside the nucleus. :;l::t'::\
« The S:r:m::‘ of an a;om l's de:o:mi:\o:jmby :ts atomic number. The atomic electron cloud
number is the number of protons in the atom, e
« The identity of an atom stays the same if the number of neutrons or Isotope

electrons changes. lon




Understand Key Concepts 5. Which would you maost lkely be able to
1, Which |s & substance? separate Into Its parts by ienng?

A.  haterogensous mixture of two Bguids
A, frunt salad
B. granoly coroal B. heterogoemeous mixture of two sollds

spaghon) €. homogoneous mixura ol two lguids
o D. homogonaous mixure of two solids

D. table sal
2. Which 15 th bost modal for & homagonoous &. Where 15 almost all the mass of an atom
:, ! A, Inthe aloctrons

B. inthe noutions
C,  inthe nuckeus
D. Inthe prolons

T Which best describes an electron chowsd?

A.  an area of charged paticles with a flxed
. - brouandiny
Y B. welectrons on a fieed path around the
@ n‘,‘ nuckeus
@ C, &m with od
Carilee i T i tiny charg
0. & solid mass of chango ancund tha
e = nucheus
[ )
> = B. Which Is true about carben-12 compared
¥ A. Carbon-12 has more neutrons.
B, Carbon-12 has morne probons,
D. C. Carbon-13 has more neutrons.

D. Carbon-13 has more protons.

9. Look o the ponodic table block bobow for
potassium. How many electrons does an
uncharged atom of potassium hawva?

3. Which 1s a property of all aloms?
A. more slectrons than protons
B. amxleus with a posithee change
C. @ positively charged electron cloud
D. same number of protons as neutrons

A, Which s another namee for a sohfion?
A, olemoent
B. compound
€. heterogeneous mibdure
D. homogeneous mbdure

opep
sgne



Critical Thinking

10. Classify Look at the llustration below, |s this a -,
made| of a substance or & miktue? How do 17. Write a paragraph in which you
you know? enplain the modem atomic model to an
aidult wiho hivs newver hoard of I Beforne
Include two questions he or she might
b ﬁ ask, and witte: answars to the
& ’
() The BIG Idea
. Deduce Each atom of protium has one proton,
no noutrans, and one electron. Each stom of 18, Explain how compounds, alemants,
deuterium has one proton, two neutrons, and heterogeneous mixtures, homogeneous
one alectron. Aro hose tho same or differont militures, mattor, and substances s rokatod,
L 19. The photograph below depends on its parts,
12. Decide Suppose you mix several Bauids In Thits Is simillar to the: relationship of matter
a Jar. After a few mimstes, the Bguids form layers. and atoms. How does the classiication of
|5 this @ homogoneous milkdure of matter dopend on atoms?
a heterogeneous mixture? Wiwy?
13. Describe a method for sopamting & mikhune
of salt water,

. Generalize Consider the substances H{E
H,. CH,, H,0, KCI, and O, 15 It possible to foll
Just from symbols and the numbers which
are ebemonts and which ane compounds?

Explasin.

15. Suggest how you can define an ebeciron cloud
differently from tho chaptor,

16. Analyre A substance has an atomic numiser of

B0 How many protons and electrons do atoms
ol the substance have? What Is the substance?

Use Sclentific Notation
20. The mass of oene carbon atom 15 0.00000000000000000000001954 g. Express this

number In sclentific notation.
21, The mass of an electron s abowt 91 x 10 " kg, Write this as a whole numbser.

22.1n 1L of hydregen gas, there are about 54,000,000 000,000,.000,000,000 hydrogen
atoms, Express the number of atoms using sclentific notation.,

23. Particlas in chamistry are often describod by the unit male, One mobe 15 dafined as about
6.022 x 10 particles. Write this as a whole number.
24, Tha mass of hydrogen-3, tritium, 1 about 500 x 10 % kg, Wite this as a whaole number.




Understand Key Concepts

1

0~ & WKN

9

D. table salt

© >

. a nucleus with a positive charge

o

. homogeneous mixture

. heterogeneous mixture of two liquids

. in the nucleus

. mostly empty space with tiny charged particles in it

O 00w

. Carbon-13 has more neutrons,
A. 19

Critical Thinking

10 The drawing is a model of a substance, specifically, a compound. You

1"

12

13

14

15

16

can tell because the combination of atoms is always the same.

They are the same element (hydrogen) because they have the
same number of protons. Protium and deutrerium are isotopes of

hydrogen—the number of neutrons they have varies.

It is a heterogeneous mixture because it contains substances that are
not evenly mixed.

You could heat the water until it boils. The water would evaporate,
leaving behind the salt.

Yes; an element has just one type of atom, although the molecule
may contain more than one atom of that element. A compound has
more than one type of atom. H, and O, are the only elements listed

because they have only one type of atom.

Sample answer: An electron cloud is the area of negative charge
around a nucleus.

Atoms of the substance have 80 protons and 80 electrons. The
substance is mercury.



17 Paragraphs should describe a positively charged nucleus surrounded
by an electron cloud. Protons and neutrons are in the nucleus, and
electrons are in the electron cloud. Sample questions and answers:
Where are the electrons located? The electrons are located in the
empty space around the nucleus. The space is usually described as
a cloud since we cannot be sure exactly where each electron is at
a given moment. Which particles have a positive charge and which
particles have a negative charge? Protons have a positive charge,
electrons have a negative charge, and neutrons are neutral.

@) The BIG Idea

18 Matter is classified as either a substance or a mixture. Two
types of substances are elements and compounds. Two types
of mixtures are heterogeneous mixtures and homogeneous

mixtures.

19 The classification of matter depends on the number and
arrangement of atoms. Substances are elements, which are
made of one type of atom, or compounds, which are made of
two or more atoms that have bonded together. On the other
hand, mixtures are made of two or more substances that
have not chemically bonded. The composition of a mixture

may vary.

M -‘I

Use Scientific Notation
20 1994 x 10-2¢g
21 0.00000000000000000000000000000091 kg
22 5.4 x 1022 atoms
23 602,200,000,000,000,000,000,000 particles
24 0.00000000000000000000000000501 kg




Recovdd our answers on che ansiver sheer prowided by gour teacker or on a sheer of paper,

Multiple Cholce 5 A girl pours a spoonful of sugar Into a glass ol
warm water. She stirs the water untll the sugar
Use the figiere belous to answer questions | disappaars. When she tastes the water, she
e 2. notices that 1 1s now sweet, Which descnibes
the kind of mattor In the glass?
xq A o compound
B an alomont
C o solution
1 How many atoms are in the particle? D o substance
= 6 How could you separate a mixture of
B 2 stone and wooden baads thal are all the
c 3 same sire?
D &5 A Add water to the midure and slam off the
wooden beads, which float
2 Which laind of matter might contain only this B Heat the mixture uniil the stone beads
type of particle? .
C  Strain the misture to e out the
A acompound el S
B an element B stone

C  aheterogeneous mixture E::c;-mugnalmpuluu!hnm

D & homogeneous mikbure
Lise the figure below to ansiper question 7,

3 Which class of matber 15 the least evenly Elactran
mixed? /
A compounds . .
B heterogencous miktunes
C homogeneous mbdures \ \
v o Noutron
4  ‘Which cormecly describes o compaound but
not & mixure? 7  The figure shows models of three different
A Al the atoms are of the same slemant, alonms, What can you conchude about the
B Al the moleculos have at loast two theee modsis shown in the fgure?
atoms. A They all show positive lons.
C  The combination of substances newer B They all show negative lons.
changes. € They all show the same element
D The substances can be separated with- D They all show the same Isolope.

out breakang bonds.



8 What Is the atomic number of an atom that
has 2 edecirons, 3 protons, and 4 neutrons?

A 2

o0 @
~d P LD

LUse the iable below o answier guestions & and 10,
Humiser of | Numbar of | Numbar of
Protons | Neulrons | Elecirons
B B
H 10
g H
L] =

2 ||
Ll Rl R s

8 The talble shows the numbsers of protons,
neutrons, and electrons for four stoms, Which
atom has a negative charge?

A A

g = M m

of the atoms 18 a different element than

l:ﬁn:h?; e e - =

=20 m e

Constructed Response

N How do protons, electrons, and neutrons
differ in charge and location in the atom?

Uise the figures befow o anser questions 12
amd 13

A

12 Classify each model A-D as ether an
elemant, a compound, or a mitune. Explain

your reasoning for each answor,

12 Imagine that samples A and D were reacted
and formed a compound, Thon imaging that
the same samples were combined to form a
mbeture, How would the two combinations
differ?

W Suppose a noutral stom has S protons,
& neutrons, and 5 electrons, List the
mumber of protons, electrons, and
neutrons for the following.

a. & positive lon of the same element
b. anegative lon of the same element

€. & neutral Botope of the seme alement



Multiple Choice

1 D—Correct. Ais the number of molecules, B is the number
of different elements, C is the number of atoms of one type of
element in the molecule,

2 A—Correct. B and C would have to show more than one type
of particle, D would have to have atoms of all the same type.

3 B—Correct. A has molecules of all the same type and is
therefore evenly mixed. C and D describe the same type of
evenly mixed mixture.

4 C—Correct. Adescribes an element, B could describe
both compounds and mixtures, and D describes only mixtures.

5 C—Correct. Awould not involve parts of the mixture having
the same property or sweetness before and after combining,
B would involve only one kind of matter, and D describes
elements and compounds but not mixtures.

6 A—Correct. B would not work because the wooden beads
would be destroyed by temperatures high enough to melt
stone. C would work only on beads of different sizes. D would
not work because stone and wood are not magnetic materials.

7 C—Correct. Aand B are incorrect because none of the models
are ions, they all have just one proton and one electron, which
means the atom does not have a charge. D is incorrect because
the models show different isotopes of the same element, not
the same isotope.

8 B—Correct. A can be used to determine charge, C can be
used to determine isotope number, and D is the mass number.

9 B—Correct. A, C, and D have the same numbers of protons
and electrons and are thus neutral.

10 D—Correct. A, B, and C have the same number of protons and
different numbers of neutrons, which makes them isotopes of
one another.



Constructed Response

11 Protons have positive charges and are located in the
nucleus. Electrons have negative charges and are located
in a cloud around the nucleus. Neutrons have no charge
and are located in the nucleus.

12 Samples A and D are elements because their particles are
made up of one kind of atom. Sample B is a compound
because its particles are all the same but they are made
up of more than one kind of atom. Sample C is a mixture
because its particles are different.

13 Sample answer: The model for the compound would show
that all the particles are the same. Each molecule would
have at least one of each type of atom. The model for the
mixture would show the original particles randomly mixed.
No new combinations of atoms (bonds) would be shown.

14 A positive ion would have 5 protons, 5 neutrons, and 4
electrons. A negative ion would have 5 protons, 5 neutrons,
and 6 electrons. A neutral isotope could have 5 protons, 5
electrons and X neutrons, where X > 5,






Key Concepts Summary

5.1 Matter and Its Properties

+ Particles of a solld vibrate about a definite position
Particles of o llquid can slide past one another.
Particles of o gas movo freely within thelr containes

+ A physical property is a characteristic of matter
that you can observe without changing the identity

of the substances that make it up. A chemical
property is the ability or inability of a substance to
combine with or change Into one or more new
substances,

«  Some properties of matter do not depend on size
or amount of the sample. You can identify a
substance by comparing these properties to those
of other known substances

5.2 Matter and Its Changes

« A change inthe size, shape, form, or state of matter in which the identity of
the matter stays the same is o physical change. A change in matter in which
the substances that make it up change into other substances with different
chemical and physical properties is n chemical change.

+« The law of conservation of mass statos that the total mass before a
chomical reaction Is the same as the total mass after the reaction.

Vocabulary

volume

solid

liquid

gas

physical property
mass

density

solubllity

chemical property

physical change

chomical change

law of conservation
of mass



Understand Key Concepts
1. Which 1s a proporty of all solids?
A, Particles are far apart.
B, Partiches vibrate in all direciions.
iC. Valume and shape can easihy change.,
D. Woak lorces oxdst betwoon pamiclos.
2. Which charactesistic s a chamical propeny?
A, highly flammabile
B. mass of 16 kg

C.  woolly texture
D. golden color

3. Which property of an object dopends on is
location?
A density

B. mass
C. wolume
D. welght

D. oxploding dynamite
6. Which stays the same when a substance
changes Trom a Bguild 1o a gas?
A, donsity
B, mass
C. forces botwoon partiches
D. distance botwoon particlos

7. Which Is & chemical change?
A, bolling watod
B. copper tuming greesn in air
C. freezing frut pace
D. shong a potato

B. Which would be most usalul for entifying an
unknown liguid?

A. densmy
B. mass
C.  wvolume
0. weight
9, Wihat mass 5 moasnsd on this balamcs?

——— L —
A 3bg
B 4569
C. 136g
D. Mhg

10, ‘Wihat causes a chemilcal reaction wihen you
prepare scrambled sgogs?
A, removing the eggs from the shells
B m the egqg yolks and the egg whites
r

C. heatisg the eggs Ina pan

0.  sprnklng pepper amo the cookod ogas
. Which describes the formation of a

procipiate?

A. A gas forms whon a sobd s placed in a
liguiied,
A forms whaen a block of metal s
hasiad

A solid fonms wiea one llguid s poured
Inta ancther

Bubbles form when an acid 1s poured
onto a rock.

© n P



Critical Thinking

12. Apply Suppose you find a gold-colored ng,

Explain why you could use some physical
properiies but not others to determilne

whaether the ring Is actually made of gold.

13. Reasan “fou make kemonade by mbdng lemon

juco, sugar, and water, |s this a plysical
change or a chemical change? Explain,

1, Give an example of o plysical change you
might obserse al your school that s reversible

and a physical change that s not reversible,

15. Defend A classmate defines a liquid as any
substance that can be poured. Use the plciune

below 1o mplain why this 5 not an acceptable
definmtion

7
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16, Suggest & way that you could use
displacement to determing the volume of &
rock that 15 100 kg to It o & gradusted
oylinder,

17. Hypothaskee A sclontlst measures the mass
af tero liquids before and after combining

tham. The mass aftor combining the quids s
less than the sum of the masses before,

Whaora i the missing mass?

Y 18. Write a four-sentence desoription of
an object In your home of Classroom,
B sure to oenidy both physical
propemies and chemical properties of
thee object.

) The BIG Idea

19, What ghves a substance Its unlgue kantity?

200 Wihat are soame physical and chomical
propaimies that an alrplane manufactunes
miust conskder whon choosing materials o
be used in constructing the shell of the
alrcraft shown below?

21. Uge whar you have learned aboun
density o complere the rable below:
Then, derermine che idencivies of
the rwo unknown meals.

Mass | Volume | Density
(@ tem3) | (pfem3))

Iresn 42.5 .40
Lemd 288 2.55
Tungsten | 605 3.60
dine 46,4 i6.50
61.0 540
464 2.40

Ml bl




Understand Key Concepts
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B. Particles vibrate in all directions.

highly flammable

weight

They are farther apart.

chopping onions

mass

copper turning green in air

density

135¢

. heating the eggs in a pan

. A solid forms when one liquid is poured into another.

Critical Thinking

12

13

15

16

17

Possible answer: Mass, volume, and color are not reliable for
identifying a substance because they can change. Density
would be a more reliable property for identifying the substance
used to make the ring because it does not change. Melting
point would not be a reasonable property because it would
probably be too high to measure.

It is a physical change because the substances are combined
but still have the same identity.

Possible answers: A reversible physical change is a classroom
being painted a different color. An irreversible change is a
pencil breaking.

Possible answer: Although liquids can be poured, substances
made of small bits of solids, such as sand, can also be poured.

Possible answer: First, pour a known amount of liquid into a
large container, place the rock into the liquid, and mark the
new level of the liquid. Next, remove the rock and determine
the amount of liquid you have to add to the container to reach
that level.

Combining the liquids must have produced a gas. The mass
of the gas equals the difference in mass before and after
combining the liquids.



18

19

20

21

Possible answers might include describing a pencil that
has the physical properties of long, thin, and orange, and
the chemical property of being flammable because it is
made of wood.

Every substance has both physical and chemical
properties, Physical properties, such as density and
melting point, and chemical properties, such as
flammability and ability to rust, give a substance its
unique identity.

Possible answers: the density of the metal used on
the outside of the aircraft; whether the metal will rust
or react in some other way to water or oxygen; and
whether the metal is malleable.

Mass | Volume | Density

vetal | @ | (emd | (grem?)
Iron 42.5 5.40 187
Lead 28.8 2.55 1.3

Tungsten | 69.5 3.60 19.3

Zinc 46.4 6.50 114

Lead 61.0 5.40 1.3

Tungsten | 46.4 2.40 19.3




Multiple Cholice

1 Whih describes the particles In a substance
with no definite volume or shape?

A
B

C
D

Particles are close but can move freely.

Particles are close but can vibrate In all
directions.

Particles are far apart and cannot move,
Particlos are far apart and move freely.

2  Which diagram shows a chemical change?
A

>
4 ®,

3  Which is NOT true about firewood that burns
complotely?

A

B
c
D

Ashes and gases form from the
substances in the wood,

Oxygen from the alr combines with
substances In the wood,

The total mass of substances in this pro-
COsS docreases,
Jgh&wood gives off thermal energy and

Use the diagram below 1o answer question 4.

What Is the mass of the object on the balance
scale?

A
B
c
D

229
2259
2279
309

Which Is true when an ice cube melts?

A
B
Cc

Volume and mass increase.
Volume and mass do not change.

Volume decreases, but mass does not
change.

Volume Increases, but mass decreases,

What Is the BEST way to separate and save
the pars of a sand-and-water mixture?

o0 wW>»

Boll the mixture and collkect the steam.

Pour the mixture through a filer that only
the water can pass through,

Lift the sand out of the mix with a spoon,

Pour a strong acld into the mixture 1o
dissolve the sand.



Use the table below w ansiver questions 7 and 8,

Actlon Time Rosult

Hoalid 30 minutes sl

Heatod B0 minutos iguia
Nol hoated 30 minutes sl
Not hoatod 60 minutos s0lid

7 Basad on the results of this axpariment, what
can you conclude about heating this unknown
substance?

A Haeating maltad it in 30 minutes,

B Heating metad it in 60 minutes.

C Heating made it solid In 60 minutes.
D Heating coused no changes.

8 What can you conclude about the orlginal
state of the substance?

A It is part solid and part liquid.
8 Itisa liquld

C Itis o solid.

D ltis part liquid and part gas.

8  Which is a sign of a physical change?
A Bread gets moldy with age.
B lce forms on a puddie in winler,
C The maetal on a car stans to rust.
D Yeast couses bread dough to rise,

Constructed Response
Use the rable below w ansiwer questons 1013,
Properti Ml:nm MI;I'I'.I !-I.IH;II"I:I
Color yedlow yedlow yellow
State soild soild solid
Mass 217 g 217 g 759
Maiting . ; :
point BOS'C 230°C BO5'C
Donsity | 378 gicm3 | 2.76 g/em3 | 378 g/iem3
Flammable | yes yos yis
10 |dentily each property of the unknown

"

12

13

substances as ethar chemical or physical.

Explain your reasaning.

Of the three unknown substances tested, two
are the same substance and one Is differant.
Which two substances do you think are the

soma? Explain your reasoning.

Which properties in the table helped you
determine your answer in numbar 117 Which
properties ware nol halpful? Explain your
rensoning.

What additional physical and chemical
properties of substances might the table have
Included?




Multiple Choice

1 D—Correct. A, B, C—The question describes a gas, which has
no definite volume or shape. Its particles are far apart, moving
freely within a container, because no attractive forces hold
them together.

2 C—Correct. A, B, D—When a substance undergoes a chemical
change, it becomes a different substance with different
physical and chemical properties. For example, when a
wooden match burns, the wood changes into other substances,
including carbon dioxide and ash. The physical properties of
the paper, balloon, and fruit do not change when they undergo
cutting, emptying, and peeling respectively.

3 C—Correct. A, B, D—When wood burns, it changes into other
substances, including carbon dioxide, water vapor, and ash.
However, total mass in this, or any chemical change, does not
change; that is, the combined mass of the new substances
is equal to that of the wood. This is known as the law of
conservation of mass.

4 C—Correct. A, B, D—The scale has three measurement
indicators (ones units—bottom, tens units—top, hundreds
units—middle). The mass of the object on the scale can be
calculated by adding the unit measurements. Mass = the ones

units (2.7) + the tens units (20) and the hundreds units (0). 2.7 +
20+0=227Tq.

5 C—Correct. A, B, D—When water changes state from solid to
liquid, its volume decreases; that is, the ice cube occupies a
greater space than the liquid water. Because matter is always
conserved, however, mass does not change. Therefore, the
mass of the ice cube is equal to that of the liquid water.

6 B—Correct. A, C, D—Physical properties are useful in
separating materials in a mixture. Because water can be
separated from sand by going through filter paper, the mixture
can be filtered for separation.

T B—Correct. A, C, D—The table shows that the substance, a
solid, melted, or changed to a liquid, in 60 minutes when heat
was applied.

8 C—Correct. A, B, D—According to the table, in its original
state—that is, when no change agent such as heat is applied—
the substance is a solid.

9 B—Correct. A, C, D—In a physical change, only the state of
matter is affected. Of the answers, the only physical change
is the formation of ice on a puddle of water. (Water changes
from a liquid to a solid—ice.) The other answer choices reflect
chemical changes because both the physical and chemical
properties of the original substances change.



10 Color, state, mass, melting point, and density are all
physical properties that can be observed without
interaction with another substance. Flammability is a
chemical property because it is observable when the
substance reacts with or changes to a different substance.

1 Samples 1and 2 could be the same substance because
they have the same melting point and density. Color, state,
mass, and flammability are not useful for determining the
identity.

12 Melting point and density were useful for comparing the
substances because they do not depend on the sample
size or amount. The color, state, flammability, and mass
were not useful for comparing the substances. Color and
flammability were not useful because all three substances
have the same color, state, and flammability. Mass was
not useful, because mass depends on the amount of a
substance present.

13 Additional physical properties of substances include
malleability, electrical conductivity, magnetism, solubility,
volume, and boiling point. Malleability is the ability of
the substance to be rolled or hammered into thin sheets.
Electrical conductivity is a substance’s ability to transmit
an electric charge. Magnetism allows a substance to
attract certain metals. Solubility is the ability of one
material to dissolve in another. The volume of a liquid
can be measured with a graduated cylinder and reading
the volume mark. The boiling point of a substance is
the temperature at which a liquid changes to a gas. An
additional chemical property of a substance includes the
ability to rust.






