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*tance. During tournament sessions, you can spend extra time at the low-

Achiever tables With students who most need your help. In especially

low-reading classrooms,.you can revise and simplify the materials. Special

education teachers have employed TGT science successfully by simplifying

the worksheets and gamesheets.

Organization of Materials

TGT Physical Science consists of worksheets and gamesheets covering

42 learning objectives. These objectives are classified under six basic

units:

Chemistry
Work, Force and Motion
Light and Sound
Heat Energy
Electricity
Measurement

The complete listing of objectives under each unit is contained in

the Appendix of this manual.

Using TGT Physical Science in the Classroom: General Issues

Part II of this manual provides specific information on using each

of the TGT worksheet and gamesheet sets. There are,, however, some general

issues that you should be aware of as you implement the TGT process and

materials in your classroom.

1) Schedule of Usage. There is no specifically prescribed schedule

for using TGT. A typical weekly schedule consists of, for each learning

objective, regular instruction by the teacher on Monday, Tuesday, and

Wednesday, team practice on Thursday and tournament play on Friday. Essentially
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Introduction

This manual provides general and specific guidelines for use of

the Teams-Games-Tournament (TGT) PhysicaltoScience Curriculum materials

in the classroom. Part I discusses general issues; Part II provides

specific information to enhance the use of the materials for each des-

ignated learning objective.

Physical Science is part of the curriculum at the eighth- or

ninth-grade level in most schools across the country. These materials,

were pilot-tested in both eighth- and ninth-grade physical science

.r)

classrooms.

Before using TGT Physical Science, you should receive tiaininc

in using the TGT process in the classroom. At the least,-you should

read and study the teacher's manual, Using Student Team Learning,

especially the TGT sections, before attempting to use the progess in

your science classroom. Also, the materials can be used with the

Student,Teams-Achievement Division (STAD) process, simply by using the

tournament 1.,,ameshoets as quizzes.
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The Purpose'of TGT Physical Science

4

TGT should be used in the science classroom in accordance with its

strengths-7the,learning and reinforcellierit of basic knowledge"that will

provide a base for further learning,and experiences.
. .

7
Science classroms provide students with opportunities for meaningful

experiences, which should in turn lead to further inquiry. However, stu-

.6)

dents need a stable knowledge base orcognitiVie structure within their

experience. in order to proceed with manipulation and application of their

learning. This bagic philosophy of use of TGT en applied to the

physical science Curk&culum, has important implications. The materials

focus on what TGT does mestc-the learning of basic skills, information,

and cOncets. °

r

For example, the fagile alSe of laboratory'equipment is an important

feature in science classroomsobut the basic knowledge required before
, I

faciaty--identification of equipment and knowledge of the functions

of he equipmentCan betaught and reinforced through TGT. Similarly,

C

'before students can analyze and synthesize chemical formulae, they must

Sipt learn chemical symbols and their meanings.
'

Another good example is vocabulary. 'Before vocabulary can be

Zilely applied,. -basic leNel of knowledge of definitions must be'

assured and strengthened. '1Ore nuances of meaning can be effectively

dealt with, the student must acquiie i.definition that prNides the base
fita

for the nuances. 'Vocabulary drawn from experience and reinforced through
rt

,TGT will provide such a base.

There is no argument that the primary purpose, of middle school-

junidr high School science programs must bp to enable students to exper-

4 r J.
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ience their world and develop the inquiry and investigative skills that

they need to examine and understand that world. This purpose can be

gratly facilitated however, when students are able to deVelop a base

of knowledge frOm which to launch their inquiry and investigation. The

purpose of TGT science, is to allow students bAbuild that knowledge base

successfully, especially students who may traditionally have difficulty'

in achieving academic success.

The Teams-Games-Tournament (TGT) Instructional Process

a

1

TGT isyclassroom instructional proCess that changes the reward and
a

task structures which surround a student in the classroom. The Ichange in

. )

reward structure invlves' rewarding students as teams as well as individually.

Task structure changes are 'reated by having students perform coopera-

tively in their teams and then in small groups playing instructional

games rather than in an isolated, individual setting.

1

The team structure leads students to encourage each other to learn

academic mTrial and to reinforce each other for successfuL.performance,

promoting greater learning. The game structure allows each student, re-
,

gardless of past performance, to have a good,chance to succeed at ada

demic learning and to receive recognition fov that success. The particular

combination ofd structural changes used by TGT follows directly from re-
/

search in boJ social psychology and instructional gaming.

TGT has three components: teams,, games, and tournaments. The team

component involves assigning students in a classroom to a series of four-
,

or 'five-member teams. The students are assigned to create maximal hetero-

1.
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geneity within each team (in such dimensions as student academic achieve-
.

ment, race, and sex) and equality across teams. Team membership remains

intact over,tlime; within-teaM interactionyld cohesion is fostered by

freqbently held team work sessions and by assigning teammates to adjacent

seats. During team work sessions, the team members work together on work-,

sheets that focus on -specific learning objectives.

' The games component consists of a.seriA of instructional or learning
1'

games. This component consists of weekly (or even twice weekly) game-

,playing sessions, typically lasting 30 to 50 minutes, in which each stu-

dent competes with two Ipther students of comparable achievement level,

representing other student teams. The instructional games used in the

)
tournaments cover the same material (but-only some of the actual items)

that the students worked on together in their teams.

At the end of each tournament a "top scorer," "middle scorer," and

"low scorer" are declared for each three-person tournament table. The

individual student scores are converted to team scores. The team scores

are ranked and winning teams are declared. Public feedback is provided

periodically through a newsletter which announces individual achievement

but which stresses team perf2rmance. After each day's play, students are

routinely reassigned to different tables for the next tournament based
S

on recent performance, to ensure that all students retain a good chance,

')of winning and thus remain motivated..

The manual accompanying the TGT Physical Science materials, Using

Student Team Learning, describes the TGT process more thoroughly and pro-
.

vides specific step-by-step instructions for implementing the process.
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Development of TGT Physical Science Materials_

The development of these materials followed a model of previous de-

velopment used for language arts and math materials--essentially, the iden-

tification of common and important learning objectives through multiple

sources, followed by worksheet/gamesheet development for each objective,

followed by formative evaluation of the materials conducted in science

classrooms over a full school year. Full details of the development are

contained in the final report on the project submitted to the National

Science Foundation.

Difficulty Level of Materials

O

In general, the physical science worksheets and gamesheets are

above average in difficulty level--that is, they clover a good deal of .

information and do so on a more than elementary basis. Some worksheets
A

gamesheets,gamesheets, of course-7depending upon the learning oWective--are

not as difficult as others.

YOu should not assume that a certain worksheet/gamesheet or a cer-

tain unit may be too difficult for your students. The pilot testing of

these materials, and other previous testing of TGT materials, has shown

that students working in cooperative learns are capable of learning infor-

mation that they might not be able to lgarn, or motivated to learn, on

their own.

At the same time, students with genuine reading difficulties will

still face the problem of dealing with print materials. In this case, you
4

can assign aides, teammates, or parent helpers to provide special assis-

9
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'tance. During tournament sessions, you can spend extra time at the low-

Achiever tables with students who most need your help. In especially

low-reading classrooms,.you can revise and simplify the materials. Special

education teachers have employed TGT science successfully by simplifying

the worksheets and gamesheets.

Organization of Materials

TGT Physical Science consists of worksheets and gamesheets covering

42 learning objectives. These objectives are classified under six basic

units:

Chemistry
Work, Force and Motion
Light and Sound
Heat Energy
Electricity
Measurement

The complete listing of objectives under each unit is contained in

the Appendix of this manual.

Using TGT Physical Science in the Classroom: General Issues

Part II of this manual provides specific information on using each

of the TGT worksheet and gamesheet sets. There are, however, some general

issues that you should be aware of as you implement the TGT process and

materials in your classroom.

1) Schedule of Usage. There is no specifically prescribed schedule

for using TGT. A typical weekly schedule consists of, for each learning

objective, regular instruction by the teacher on Monday, Tuesday, and

Wednesday, team practice on Thursday and tournament play on Friday. Essentially
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you select the learning objective to be concentrated on, 'you

teach that objective through regular classroom instruction for

the first three days of the week, the students then have team

practice sessions on Thursday and the tournament on_Friaay. The

next Monday, yOu introduce another learning objective and follow

the weekly schedule again.

This schedule will vary according to the difficulty of the-

learning objectives, the ability level of the students, and how

much teacher instruction is required to provide information about

the objective. For example, the information required for students

to learn objective 1.4 (Identification'of the names and symbols

of common elements) is contained wholly within the worksheets and
*

gamesheets, so little preliminary teacher instruction would be

needed. The objective could be covered 'in two classroom periods

1
only--one for the team practice and one for the tournament. On

the other hand, to cover objective 11.3-- application of Newton's

law of motion and Bernoulli's principle-7-the students. may need

three to five classroom periods of instruction and experimentation

before going into the team practice and tournament periods.

Thus, the average weekly schedule will vary according to your

assessment of how much preparation youf students require before

entering the team practice and tournament. Remember, however, that

the team practice is a learning period, and students will learn

the worksheet information in their teams. They should be suffi-

ciently prepared to be aole to learn the worksheet information, but

not so thoroughly instructed in it beforehand that it is simply review.

li
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Another aspect of scheduling is the problem'of holidays and

school events. Most teachers like to zun team practice on Thurs-
OS

day and the tournament on Friday. During the school year, however,

a lot of Thursdays and Fridays get cancelled out by holidays and

school events. During such eveek, you may select a relatively

easy objective - -one that can be covered through instruction..on

Monday, team practice on Tuesday, and tournament on Wednesday. Or

you may select a difficult objective and use a two-week period

that includes the holiday to cover it thoroughly. In essence,

TGT flexible--you need to allow a period for team practice and

a period for the tournament, but the length of the instructional

time beforehand is up to you.

Also involved with scheduling is the use of vocabulary review.

Each TGT unit (Chemistry; Work,.Force and Motion; Light and Sound;

etc.) ends with a.vocabularreview. This vocabulary information,

_however, is generally provided by the teacher at the beginning of

each learning objective and the learning of vocabulary is an impor-

tant part of each objective.

2) Selection of objectives. The 42 learning objectives

covered by TGT Physical Science are presented in logical sequential

order under each unit and should correlate very well with your

present curriculum---that is, you are probably already teaching
%

most or all of these objectives right now.

Your selection of which TGT materials to use will depend upon

how extensively you want to use TGT in your classroom. You may,

for example, select eight chemistry objectives that match your

1 ti
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current objectives and use the TGT process with only those eight.

On the other hand, you may want to select enough objectives in

each unit to'be able to use TGT, off and on, throughout the entire

school year. In essence, your needs will determine how much use

you make of the materials. You may choose to use them extensively
?

or use them only occasionally to covet specific objectives that are

not as well covered by other materials or methods of instruction.

In your determination of their use, you should remember that,

although TGT may effectively teach basic information and motivate

students to learn basic information, the process and materials

provide no hands-on experience :Or conscious development bf inquiry

skills. TGT focuses primarily on the knowledge objectiveq level

of Bloom's hierarchy. Some suggestions are made in the specific

issues Portion'of this manual for incorporating experimental and,

inquiry skill development, but the basic academic purpose of TGT

is to enhance the learning of knowledge objectives.

In line with this, it would probably be possible to begin the

year with Unit I, Objectivc! 1.1 of the TGT materials and go right

\\---through the year with TGT. and cover almost all 42 objectives. Stu-

dents exposed to this schedule would Probably show very high scores

on standardized and criterion referenced knowledge tests. This

would, however, be a misuse of TGT Physical Science. Students

learn basic information very well in TGT, but their learning of

information must be viewed as providing a base in physical science

for the important further development of inquiry skills.
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3) Grading. The use of TGT should not change the way that

you assign grades in your classroom. Yqu should not grace students
1

on how well they do in their tournament, nor should you give a team

grade based on how well the team performs. Your grades should be

based on the standard measures that you already use--quiz and test

4scores', preparation of assignment, and so on. As students are in-

volved in TGT, you should see higher achievement for the class as

a whole, and for low achievers especially, on quiz and test scores.

In the STAD team learning ,process, which can be used with the

TGT physical science materials,grading can be based on the actual

results of the quiz tharis. given each week. The STAD prose -s

includedfan the Using Student Team Learning teacher

Using TGT Science/1n the Classroom: General Procedures for Each Objective

A

Teacher judgment plays a Large role in the successful use of TGT

science, but the following general guidelines will help you organize your

instruction. For each set of worksheets/gamesheets covering each objec-

tive, you should:

1. Examine the worksheet/gamesheet materials to see how much infor-

mation is provided about the objective and how much you will need to.provide

in your instruction. TGT worksheets do not provide full instructional

materials, but are designed to be used with your textbooks, other printouts,

and so on. Determine how many periods you will need to devOte to instruction

and set up your team practice and tournament to follow those periods.

1 .i



2. As part of your instruction, be sure to present and cover

vocabulary definition and usage, especially the vocabulary that is listed

on the worksheet. The extent of your coverage shbuld be based on how

thoroughly the worksheets/gamesheets cover the vocabulary. The more thor-
IP

oughly the vocabulary is covered in the worksheets, the less instruction

you need to devote to it. However, vocabulary should be covered experien-

tially,
-

not simply as a set of definitions. For example, students need

to learn definitions for opaque, transparent, mixture, and suspension in

.order to verbalise or write out their conceptions of these terms, but

the conception itself must be based on experience with the qualities of

opaqueness, transparency, mixtures, and. suspensions.

3. In your instruction preceding the team practice and tournament,

include as many experimental and experiential activities as possible.

Remember that the team practice and tournaments are devoted to learning

of basic skills and information.

4. In team practice sessions, encourage students to use extra re-

sources, such as models, manipulables, diagrams, charts, and textbooks.

You can provide resources to each team or set up a central area of resources

that teams can take turns using.

5. Students should be made aware and kept aware that, in science as

in life, ob jective answers to objective questions do not always cover all

the possible nuance of a situation. Essentially, an objective answer

or statement provides a handle for grasping and examining a concept but

does not necessarily fully describe or explain that concept. For example,

definitions of physical change and chemical c hange are short and specific

and very useful, but any particular change may be mos

15

ly physical or mostly

1



-12-

chemical and not exclusively one or the other. Along the same lines, we

can define what a neutron is in brief, specific terms, and use this defini-

tion in writing and verbalizing about atoms, but the definition does not

fully cover all the knoWn aspects of the neutron and its relationship to

the atom. In essence, students need to learn that objective statements

of qualities, concepts, and processes are necessary and useful in order

to gain a preliminary understanding, but the preliminary understanding can

be deepened and enhanced through inquiry, observation, and experience.
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This section of the manual provides more specific information for

coordinating the use of TGT and yqur usual instruction or classroom

procedures. This information is based on.observation of the use of

these specific materials in classrooms and the suggestions of teachers

who have used the materials. You need not apply all or any of the

following suggestions; however, you may find many of them helpful as

you implement TGT in the physical science classroom.

Objective

1.1 Laboratory
Equipment

Students should have some direct experience
with some oe all of the equipment before
this worksheet/gamesheet is used. Also,
instead of using the Worksheet, you can
set up the actual equipment throughout the
room, tag each piece, and have the students
work with their' teams to identify each piece.

1.2 Physical and Demonstrate'examples of changes prior to
Chemical Change using the materials.

1.3 Solutions and Provide samples of the various solutions and
Suspensions. suspensions for student examination prior tb

team practice.

1.4 Element Little or no pre-instruction is required
Symbols

1.5 Acids, Bases
and Salts

1.6 Elements, compounds
and Mixtures

1.7 Common Elements,
Radicals and
Compounds

1.8.1 Periodic Table

1.8.2 Atomic Structure

Requires pre-instruction on formulas and
the properties of acids, baseb, and salts.

Provide samples of the various substances
for student examination before team practice.

Requires pre-instruction on the nature of
radicals.

Requires pre-instruction in the structure
and use of the periodic table.

Models and charts of atomic structure will
help students realize that the structure is,
not as regular and orderly as depicted.

4.
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1.8.3 Count the Atoms

1.9

I.10

. Properties and
Purification of
Water

Bonding and
Valence

I.11 -Making Chemical

Formulas

.1.12

1.13

Identify the
Reaction

Organic and
Inorganic:

Formulas

1.14 Chemistry
Vocabulary
Review

II.1 Simple Machines

11.2 Ideal Mechanical
Advantage

11.3 Laws and
Principles
of Motion

-14--

(Team practice and tournament can be shortened
--once students understand the counting pro-
cess, trhey will go through these materials
quick4.

Pre-instruction should include demonstrations
. and experiments involving boiling, freezing,

aeration, distillation, etc., and should
include demonstrations in reading of graphS.

Requires extensive pre-instruction to help
_stdderits understand the concepts and pro-
cesses. Models and diagrams should be pro- 0
vided as resource materials during team
practice.

During team.practice and the tournament,
students become very proficient with the
mechanical processes involved in producing
chemical formulas. Pre-instruction should
emphasize student understanding of, what is
physically and chtmically occurring.

Requires_ little pre-instruction

Pre-instruction should stress student under-
standing of concepts of organic,,and inorganic.
Models of molecules and compounds will help
students visualize moleculatis ructure. In
team practice, Students quit y become pro-
ficient at deriving molecul ormulas.

, ..

'-----.-.
,

No pre-instruction required if used a

1

the
end of the chemistry. unit.

Pre-instruction should include demonstr
and hand-on experience with first, secon
and third-class levers.

tions

Pre-instruction should include demonstrations
and hands-on experience with levers, pulleys,
and inclined planes, and demonstrations of
inertia, friction, and gravity.

Provide demonstrationseand hands-on experience
to illustrate the laws and principles before
team practice.



11.4 Density

11.5. Energy

Conservation

Work, Force, and

-15-

Include demonstrations and experiments with
density. Provide formulas and instruction

use of formulas.

Pre-instruction should focus on student
understanding of each form of energy and
typesof energy convertors.

Requires no pre-instruction at end of unit.
Motion Vocabulary

/ Review

Partg of a Car

III.1 Light and Ratter
Relationships

111.2 Refraction and
Reflexion

111.3 The Eye

.111.4 Producing Color

111.5 Light Vocabulary

111.6 Waves and the Bar

IV.7 'Heat Transfer

IV.2 Heat and

Temperature

If shop. facilities are available, have
students examine a total car and/or an
engine and identify parts as part of their
team practice. Pre-instruction can stress
function of the parts.

Pre-instruction should include demonstrations
and student experience with light and
transparent, translucent, and opaque objects.
During team practice, students can make up'
their own list of objects for their team
members to identify.

Include demonptrations and'experience with
'mirrors and prisms.

Use a model to give students handA-on
experience with parts of the eye. Encourage
reference to the model during team practice.

Set up demonstrations and experiments to
to show production of colors.

No pre-instruction required when used at
end of unit.

Demonstrate wave movement. Use a model of
the ear if available. Pre-instiuction
should st'ess student understanding of sound
waves.

Pre-instruction should include demonstrations
and experiments with heat transfer and with
insulators and conductors. In team practice,
students can make up lists of insulators/.
conductors for their team members to,identify.

Pre-instruction should include student experi-
ence with temperature measurement, and
demonstrations and experiments with heat and
temperature.

tiU

s
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IV.3 Heat Graphs

IV.4 Heat Vocabulary
Review

V.1

4\

r

V.2

V.3

Electricity

Ohm's Law

General Circuits

V.4 Electrical
Symbols

V.5 Electronic
Circuits

-16-

A
Pre-instruction should include essentials of
graph reading and interpretation.

(

V.6 Electricity
Vocabulary Review

VI.1 The Metric
System

VI.2 Scientific
Notation

Requ;Kes no pre-instruction when used at
end of unit.

Demonstrate and set up experiments with
positive and negative charges as part of
pre-instruction.

Pre-instruction should stress student under-
standing of the concepts of electromotive
force, resistance,:-and ciarrent.

t.

Pre-instruction should include construction
and demonstration of series and parallel
circuits.

Pre-instruction should stress functions of
the parts of electronic circuits alopg
with identification.

Pre-instruction should include hands-on
experience with radio circuits, with emphasis
on functions of the circuit parts.

No pre-instruction requtred when used at
end of unit.

Little pre-instruction required.

Pre-instruction should. cover the purpose of
scientific notation and the process. Team
practice and tobrnament will provide drill
in using scientific notation.

s.

21
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TGT Physical Science Objectives

The TGT Physical Science curriculum materials consist of forty-two
sets of worksheets and gamesheets that cover specific learning objectives.
These objectives are classified under six basic units: Chemistry; Work,
Force, and Motion; Light and Sound; Heat Energy; Electricity, and Measurement.

I. Chemistry
I.1 - Laboratory Equipment

Students will identify equipment used in physical science
experiments. P

1.2 - Physical and Chemical Change
. a. Students will identify a given change as a physical or*

chemical change.
b. Students will distinguish examples of either a physical

or chemical chnge from among other given examples of
changes.

1.3 - Solutions and Suspensions
a. The student will classify familiar mixtures as solutions

or suspensions.
b. The student will identify the basic properties of a

solution and a suspension.
1.4 Element Symbols /

Students will identify the names of common elements and
their symbols.

1.5 - Acids, Bases and Salts
Students will classify a chemical substance as ,an acid, base
or salt when..given a formula or property of a substance.

y 1.6 - Elements, Compounds and Mixtures
Students will classify substances as elements, compounds,
or mixtures.

1.7 - Common Elements, Radicals and Compounds
a. Students will identify common elements and radicals by

their formulas or symbols.
b. Studen0 will classify formulas and symbols as elements,

radicals or compounds.
1.8 - Atomic Structure

1.8.1 - Periodic Table
Students will determine an element's name, symbol, atomic
-weight and atomic number using the periodic table.

1,8.2 - Atomic Structure
a. Students will apply a set of rules and use the

periodic table to assist them in computing the number
of electrons, protons and neutrons in an atom.

b. Students will arrange electrons in the K, -L, and M
4 electron shells for the first eighteen elements on'

the periodic table.
1.8.3 - Count the Atoms

Students will compute the number of atoms in a formula
or equation.



1.9 - Properties and Purification of Water
Students will identify the properties of water and demonstrate
basic knowledge of the water purification process.

I.10 - Bonding and.Valence
a. Students will be able to determine the valence of commoh

chemical elements.
b. Students will classify elements as metals, non-metals,

or noble gages according to their valence.
I.11 - lIaking Chemical Formulas

Studepts will arrange elements and radicals to produce correct
chemidal formulas.

1.12 - Identify the Reaction
Students will identify reactions by examining their equations.

1.13 - Organic and Inorganic Formulas
a. Students will construct a simple molecular formula when

given the structural formula.
b. Students will identify a given structural formula as being

either organic or inorganic.
1.14 - Chemistry Vocabulary Review

Students will define chemistry unit terms.

II. Work, Force and'Motion
II.1 - Simple Machines

O

a.' Students will identify practical examples of levers.
b. Students will compute the IMA, AMA, and efficiency of a

lever system by applying the formulas.
11.2 - Ideal"Mechanical Advantage (IMA)

a. Students will compute the IMA of simple machines.
b. Students will match IMA formulas with the proper machine.
c. Students will identify factors that affect the IMA of a

simple machine.

11.3 - Laws and Principles of Motion
Students will be able to apply Newton's laws of motion and
Bernoulli's principle to practical events.

11.4 - Density
a. Students will define terms related to density.
b. Students will apply the density formula and find the

density of regular and irregular shaped objects.
11.5 - Energy Conversions-

Students will identify energy conversions that take place in
common energy conversion systems.

* 11.6 - Work, Force and Motion Vocabulary Review
Students will define the basic vocabulary words used in the
Work, Force an2 Motion unit.

11.7 - Parts of a Car
Students will identify the main parts of the car.

III. Light and Sound
III.1 - Light and Matter Relationships

Students will classify objects according to their relationship
with light.

24 ,r
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111.2 - Refraction and Reflection
a. Students will be able to identify types of mirrors.
b. Students will determine the path light will take as

it passes through a transparent media.
c. Students will determine thepath'light will take as it

is reflected by a mirror.
111.3 - The Eye

a. Students will identify the parts of the eye.
b. Students will identify the functions of the parts of

the eye.

a c. Students will recognize the differences irtween
nearsightedness and farsightedness.

111.4 - Producin; Color
a, Students will identify the color systems and, their primaries.
b. Students will order thd, identify the colors of the spectrum.
c. Students will predict the results of mixing colors and

color systems.
111.5 - Light Vocabulary

Students will define words necessary for understanding the
nature of light.

111.6 - Waves and the'Ear
a. Students will distinguish between waves and their parts.
b. Students will identify parts pf the ear and'their function.
c. Students will distinguish between frequency and pitch.

111.7 - Sound Vocabulary Review

Students will define the basic words needed to understand the
relationship between waves and sound.

IV. Heat Energy
IV.1 - Heat Transfer

a. Students will identify and distinguish among the methods
of heat transfer.

b. Students will define the terms insulator and conductor.
c. Students will identify substances that conduct and .

insulate against heat.
IV.2 - Heat and Temperature

a. Students will identify commA Celsius and Fahrenheit
temperatures:

b. Students wil1 convert readings from one temperature scale
to the other.

c. Students will compute heat energy loss and gain.
IV.3 - Heap Graphs

a. Students will be able to interpret latent heat factors
from a graph.

b. Students will be able to identify latent heat points.
1V.4 -; Heat Vocabulary Review

Students'will define basic terms used in the study of heat
energy.

25
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V. Electricity
V.1 - What Charge and Why?

ti

a. Students will define the terms "negative charge" and
"positive charge."

b. .Students will determine if an object is negati,rely or
positively charged.

V.2 - Ohm's Law

a. Students will write and apply Ohm's Law.
b.. Students will identify the units and symbols used to

measure current, resistance, and electromotive force.
V.3 - General Circuits

a. Students will distinguish between a series and a parallel
circuit.

b. Students will calculate the voltage and resistance in
,parallel and series circuits.

c. Students will identify an open or closed circuit.
V.4 - Electrical Symbols

Students will identify electrical symbols.
V.5 - Electronic Circuits

a. Students will identify the parts of a radio circuit.
b. Students will identify the function of each part of a

radio circuit.
V.6 - Electricity Vocabulary Review

Students will, be able to define words necessary for under-
standing electrical concepts.

VI. Measurement-

VI.1 - The Metric System
a. Studens'iwill identify and use the basic units for

measuring length, volume, area and mass in the metric
system.

b. Students will compute the conversion of units within the
metric system.

VI.2 - Scientific Notation
a. Students will express large numbers in a scientific

notation form.
b. Students will convert scientific notation to regular

numbers.

ti
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TGT PHYSICAL SCIENCE
UNIT: Chemistry

WORKSHEET: Laboratory Equipment

Objective : I.1--Students will identify equipment used in physical
science experiments.

Instructions: This worksheet will help you prepare for the Laboratory
Equipment Game. Study each diagram carefully. Select
the name of the piece of equipment which matches the
diagram. The, vocabulary list below will not be provided
in the tournament.

Vocabulary:

bar Magnet
beaker
bell jar
buns en burner

convection box
evaporating dish
Erlenmeyer flask
Florence flask
funnel

galvanometer
gas collection bottle
glass plate

1'

graduated cylinder
iron ring

medicine dropper
mortar and pestle
platform balance
pneumatic trough
prism
protractor
reagent bottle
ring stand
ring stand clamp
set of masses (weights)

P I

spring balance
test tube brush
test tube clamp
test tube rack
thermometer
tongs

triangular file
triPod

tripod magnifier
voltmeter
watchglass
wire gauze

1.



TGT WORKSHEET: 1.1 Laboratory Equipment
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WORKSHEET ANSWERS
1.1 Laboratory Equipment

1. test tube clamp

2. test tube brush

3. ring stand clamp

4. convection box

5. wire gauze

6. spring balance

7. graduated cylinder

8. iron ring

9. protractor

10. galvanometer

11. thermometer

12. test tube rack

13. bell jar

14. mortar and pestle

15. funnel

16. tongs.

17. set of masses (weights)

18. gas collection bottle

1

3

19. pneumatic trough

20. tripod magnifier

21. voltmeter

22. bunsen burner
rp

23. reagent bottle

24. Erlenmeyer flask

25. Florence flask

26. watch glass

27. prism

28. beaker

29. bar magnet

30. triangular file

31. evaporating dish

32. ring stand

33. glass plate

34. platform balance

35. tripod

36. medicine dropper

5.
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G AMES HEET. ANSWERS
1.1 Laboratory Equipment

1. test tube rack

2. tripod magnifier

3. ring stand clamp

4. pneumatic trough

5. wire gauze

6. evaporating dish

7. reagent bottle

8. protractor

9. bunsen burner

10. mortar and pestle
40

11. .tongs

12. gas collection bottle
4

131 galvanometer

14. Florence flask

15. funnel

16'.' ring stand

17. bar magnet

18. beaker

19. w4tch glass

20, bell jar

21. voltmeter

22. thermometer

23. set of masses (weights)

24. .Erlenmeyer flask

25. prism

26. iron ring

27. glass plate

28. spring balance

29. test tube clamp

30, triangular file

31. test tube brush

32. graduated cylinder

33. convection box

34. medicine dropper

35. platform balance

36. tripod

35
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TGT PHYSICAL SCIENCE
Chemistry

WORKSHEET: Physical and Chemical Change

Objective : Students will identify a given change as a ph)i'sical
or chemical change.

b. Students will distinguish examples of either a
physical or chemical change from among other given
examples of changes.

Instructions: ,This worksheet will help you prepare for the Physical
and Chemical Change Game. In items 1-15 decide whether
the given example is a physical or chemical change. In
items 16-30, choose the change which is different from -
the others listed and identify it as a physical or

P chemical change.

Vocabulary:
f chemical change

physical change

10.
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T GT WOR-KSHE-ET . 1.2 Physical and Chemical Change

11.

Making tea z i

1

An apple decaying

2

Frosting a cake

3

physical chemical
change change

physical chemical
change change

r physical chemical
change change

..

Salt dissolving in water Iron rusting

5

Soda going flat

6

physical chemical
change change

.

4

physical chemical
change change

physical chemical
change change

.

Digesting food

7

J Shredding paper

8

Adding food coloring to water

physical chemical .

change change
.physical chemical
change change

physical chemical
change 1hange

9

Using a liquid drain

10

Water evaporating

11

Milk Sowing

12

cleaner to open clogged

physical chemical
change change

;

physical chemical
change change

")

drain

physical chemical
change change

Baking a cake

13

Making ice cubes

14

Producing cheese

15

physical chemical
change change

physical chemical
change change

, \

physical chemical
change change

31



1- wr WORKSHEET : 1.2 Physical and Chemical Change

a. scrambling an egg
b. coloring in a book
c. painting a chair
d. burning a piece of paper

16

a.

b.

c.

d.

iron rusting
soda going flat
water evaporating
iron bending

a. slicing an apple
11). making apple juice
c. making apple cider
d. peeling an apple

a. making wine

b. making chocolate milk
c. crushing grapes
d. melting glass

a. water freezing
b. milk souring
c. plowing the earth
d. clouds forming

a. breaking water into its
elements

b. breaking a balloon
c. making vinegar
d. making salt

12.

a. burning coal
b. lighting a match
c. sanding wood
d. baking a cake

a. making soap
b. a log decaying

c. making vinegar
d. making tea "

19

a. ice melting
-lb. cake baking

c. milk souring
d. food digesting

a. tossing a salad
b. freezing water
c. crushing a cigar
d. lighting a cigar

22

a. burning a match
b. cutting grass
c. making beer
d. iron rusting

a. parking a car
b. chopping wood
c. grinding beef
d. producing cheese

25

a.

b.

c.

d.

sanding a floor
starting a gasoline
engine
slicing a tomato
filtering water

a. a charcoal fire
b. developing film
c. a log burning

d. putting sugar in tea

28

3d

a. water evaporating
b. cake baking
c. food digesting
d. oil burning

30



WORKSHEET ANSWERS

1. 'physical change

2. chemical chAnge

3. physical change

4. physical change

5. chemical change

6. physical change

7. chemical change

8. physical change

9. physical change

10. chemical change

11. physical change

,12. chemical change

13. chemical change

14. physical change

15. chemical change

1.2 Physical and Chemical Change

3J

16. (d) chemical change

17. (b) chemical change

18. (b) physical change

19. (a) chemical change

20. (c) physical change

21. (d) physical change

22. (c) chemical change

23. (a) physical change

24. (d) chemical change

'25. (a) chemical change

26. (b) physical change

27. (d) chemical change

28. (b) chemical change

29. (d) physical change

30. (a) physical change
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TGT GAMESHEET: 1.2 Physical and Chemical Change

14.

Making apple cider

physical
change

chemical
change

1

Li ht n a cigar

physical
change

chemical .

change
2

Sanding wood

physical
change

chemical
change

3

Making tea

physical
change

chew,' gal
change

4

An apple decaying,

physical
change

chemical
change

Frosting a cake

physical chemical
change change

Salt dissolving in water

physical chesiical

change change

Iron rusting

physical
change

chemical
change

8

Boiling water

physical
change

chemical
change

9

Match burning

physical chemical
change change

10

Making paper

physical chemical -

change change

11

Aerating an aquarium

physical
change

chemical
change

12

Making soap

physical
change

chemical
change

13

Soda going flat

physical
change

chemical
change

14

Shredding paper

physical
change

chemical
change

15

Digesting food

physital
change.

\

chemical
change

16

Breaking a balloon

physical
change

chemical
change

17

Adding food coloring to water

physical
change

chemical
change

18

Using a drain cleaner
(liquid)

physical
change

chemiCal
change

Water evaporating

physical
change

chemical
change

20

Casting lead Soldiers

physical
change

chemical
change

Milk souring

phfSical
change

chemical
change

22

Baking a cake

physical
change

chemical
change

23

Making ice cubes

physical
change

chemical
change

24

"Grinding beef

physical
change

chemical
change

25

Producing a cheese

physical
change

chemical
change

26

A log..JISSIZLIK

physical
change

chemical
change

27

Homogenizing milk

physical
change

chemical
change -

28

Making vinegar

physical
change

chemical
change

29

Melting butter

physical_
change

chemical
change

30
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GAMESHEET ANSWERS
1.2 Physical and Chemical Change

1. chemical change

2. chemical change

3. physical change

4. physical change

5. chemical change

6. physical change

7. physical change

8. chemical change

9. physical change

10. chemical change

11. chemical change

12. physical change

13. chemical change

14. physical change

15. physical change

4

16. chemical change

17. physical change

18. physical change

19. chemical change

20. physical change

21. physical change

22. chemical change

23. chemical change

24. physical change

25. physical change

26. chemical change.

27. chemical change

28. chemical change

29. chemical change

30. physical change

a

15.



TGT PHYSICAL SCIENCE
UNIT: Chemistry

WORKSHEET.; Solutions and Suspension's

Objective : 1.3 - -a. The student will classify familiar mixtures as
solutions or suspensions.

b. The student will identify the basic properties of
a solution and a suspension.

Instructions : This worksheet will help you prepare for the Solutions
and Suspensions Game. In each item you will be presented
with the name of a substance or a property of a.substance.
Decide whether the substance is a solution or suspension.

Vocabulary:

dissolve
filtration

-
mixture
opaque
property
solute

solution
suspension
tincture
transparent

,1 2

16.



1.(17r WORKSHEET : 1.3 Solutions and Suspensions

Simple syrup is a Smoke is a Oil-based paint is a

17.

1 2 3

A cup of tea is a

Chocolate milk is a

Blood is a

Milk is a Sal water is a

4 5 6

Whipped cream is a Soda pop is a

7 8 9

10

A mixture whose components
can be separated by fil-
tration is a

13

Tincture of iodine is a

A mixture whose particles
will not settle out is a

Solder is a

Orange juice is a

gMlMl

Muddy water is a Sugar water is a Hydrogen peroxide is a

16

A mixture whose components
cannot be separated by fil-
tration is a

19

Vinegar is a

A mixture that is cloudy or
opaque in appearance is a

Lemonade is a

Smog is a Household ammonia is a

22

Gravy is a Kool-Aid is a

25

Calamine lotion is a Regular gasoline is a

4 3

12

15

=111

18

21

24

Italian salad dressing is
a

Milk of magnesia is a

27

30

are



WORKSHEET ANSWERS
1.3 Solutions and Suspensions

1. solution 16. suspension

2. suspension 17. solution

3. suspension 18. solution

4. solution 19. solution

5. suspension 20. suspension

6. solution 21. suspension

7. suspension 22. solution

8. suspension 23. suspension

9. solution 24. solution

10. suspension 25. suspension

11. solution 26. solution

12. solution 27. suspension

13. suspension 28. suspension

14. solution 29. solution

15. suspension 30. suspension

4 4



Ap 'irwr c; AWE :3 HEE Eir: 1.3 Solutions and Suspensions

19.

Simple syrup is a Tincture of iodine is a

1

Smoke is a

4

Oil - based, paint is a

7

A cup of tea is a

10

2

Solder is a

5

A mixture whose components
can be separated by filtra-
tion is a

8

A mixture in which particles
will not settle out is a

11

Milk is a Orange juice is a

13 14

Saltwater is a Muddy water is a

16 17

Chocolate milk is a Sugar water is a

19 20

Lemonade is a

3

Vinegar is a

6

Smog is a

9

Household ammonia is a

12

Gravy is a

15

Kool-Aid is a

18

Italian salad dressing is a

21

Whipped cream is a Hydrogen peroxide is a

22 23

Soda pop is a

Blood is a

25

Calamine lotion is a

,,
24

28

A mixture whose components
cannot be separated by fil-
tration is a

26

Regular, gasoline is a

27

A mixture that is cloudy or
opaque in appearance is a

29

Milk of magnesia is a

30



20.

1. solution

2. solution

3. suspension

4. 'suspension

5. solution

6: solution

7. suspension

8. suspension

9. suspension

10. solution

11. solution

12. solution

13. suspension

14. suspension

15. suspension

GAMESHEET ANSWERS
1.3 Solutions and Suspensions

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

solution

suspension

0

solution

suspension

solution

suspension

suspension

suspension

suspension

suspension

solution

solution

suspension

Suspension

suspension

46
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TGT PHYSICAL SCIENCE
UNIT: Chemistry

WORKSHEET : Element Symbols

Objective : I.4--Students will identify the names of common elements
and their symbols.

Instructions: This worksheet will help you prepare for the Element
Aymbol Game. If an item presents an element symbol,
you state the name of the element. If an item pre-

,

sents an element name, you state the,-symbol for that
element.

Vocabulary :
aluminum (Al)
calcium (Ca)

carbon (C)
chlorine (C1)
copper (Cu)
fluorine (F)
gold (Au)

helium (He)
hydrogen (H)

iodine (I)
iron (Fe)

lead (Pb)

4 .1.1

magnesium (Mg)
manganese (Mn)
mercury pig)
nitrogen (N)
neon (Ne)
oxygen (0)
potassium (K)
silicon (Si)
silver (Ag)

- sodium (Na)

sulfur (S)

tin (Sn)

0

21.



TG T WORKSHEET: 1.4 Element Symbols .

22.

........

calcium

1

Au

2

oxygen

3

,.......)...

Hg

4

chlorine

4

5

Al

6

G

sulfur

7

Sn

1
8

helium

9

Ag '

10

Na

11

iodine

12

Fe

13

lead

.

14

C

.

15

nitrogen

16

silicon

17

Cl

18

potassium

19

Cu

20

neon

, 21

iron

22

H

23

gold

24

Ca

25

fluorine

26

He

27

mercury

28

Mg

' 29

copper

30



23.
TG T WO R KS HE ET: I.4 Element Symbols

4

31

silver

32

Pb

33

K sodium

34 35

hydrogen

37

Si

I

41111

38

tin

36

0

39

carbon

40

Ne

41

manganese

42

aluminum

43

N

44

Mn

45

F

46

magnesium

47

I

48



24..

WORKSHEET ANSWERS
1.4 Element Symbols

1. Ca
25. calcium

2. gold
26. F

3. 0
27. helium

4. mercury
28. Hg

5. Cl
29. magnesium

6. aluminum
30. Cu

7. S
31. sulfur

8. tin
32. Ag

9. He
33. lead

10. silver
34'. potassium

11. sodium
35. Na

12. I
36. Sn

13. iron
37. H

14. Pb
38. silicon

15. carbon
39. oxygen

16. N
40. C

17. Si
41. neon

18. chlorine
42. Mn

19. K
43. Al

20. copper
44. nitrogen

21. Ne
45. manganese

22. Fe
46. fluorine

23. hydrogen
47. Mg

24. Au
48. iodine



_
TGT GAMESHEET: 1.4 Element Symbols 25.

calcium

1

Na

2

neon

3

Au

4

iodine

5

copper

6

oxygen

7

Fe

8

H .

9

Hg

la

lead

11

gold
,-.

12 b

chlorine

13

C

14

Ca

15

Al

16

nitrogen

17

fluorine

18

sulfur
.

19

silicon

20

He

21
.......,..

Sn

22

CI

23

mercury

24

helium

INIMMEMEN

25

potassium

26

Mg

....

27

Ag

28

Cu

29

iron

30

3.1
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GAME-SHEET ANSWERS
1.4 Elethent Symbols

1. Ca 16. aluminum

2. sodium 17. N

3. Ne 18. F

4. gold 19. S

5. I 20. Si

6. Cu 21. helium

7. 0 22. tin

3. iron 23. chlorine

9. hydrogen 24. Hg

10. mercury 25. he

11. Pb 26. K

12. Au 27. magnesium

13. Cl 28. silver

14. carbon 29. copper'

15. calcium 30. Fe
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TGT PHYSICAL SCIENCE
UNIT: Chemistry

WORKSHEET : Acids, Bases and Salts

Objective: I.5--Students will classify a chemical substance as an
acid, base or salt when given a formula or property of
a substance.

Instructions: This worksheet will help you prepare for the Acids,
Bases and Salts Game. In each block you will find
a property or formula. Identify each item as an '

acid, base, salt or none of the above.

Vocabulary:
acid
bate

halogen
indicator
ion

neutralization

PH
radical
salt

.. i

,..)' j

27.



TGT WORKSHEET:' 1.5 Acids,' Bases and Salts
28.

KOH *K1

a. acid
b. base
c. salt .

d. none of the above

HC1

a. acid
b. base
c. salt
d. none of the above

a. acid
b. base
c. salt
d. none of the above

1 2

Fe(OH)3

a. acid
.- b. base

c. salt
d. none of the above

4 5

A chemical substance pro-
duced in a neutralization
reaction along with water.

a. acid
b. base
c. salt
d. none of the above

3

HF

a. acid
b. base
c. salt
d. none of the above

6

NaC1

a. acid
b. base
c. salt
d. none of the above

CC1
4

a. acid
b. base
c, salt
d. none of the above

7 8

NaF

a. acid
b. base
c. salt
d. none of the above

9

Has a pH above 7-

a. acid
b. base
c. salt
d. none of the above

10

NH
4
OH

a. acid
b. base
c. salt
d. none of the above

HNO
3

a. acid
b. base
c. salt
d. none of the above

Al(OH)3

H3PO4

a. acid
b. base
c. salt
d. none of the above

11 12

a. acid
b. base
c. salt
d. none of the above

13 14

54

FeS

a. acid
b. base
c. salt
d. none of the above

15
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TGT WORKSHEET: 1.5 Acids, Bases and Salts

CuCl
2

a. acid
b. base
c. salt
d. none of the above

Mg(OH)2

a. acid
b. base
c. salt
d. none of the above

16

19
i

Forms hydroxide ions when
dissolved in water

a. acid
b. base
c. salt
d. none of the above

H3PO4 ,-

a. acid
b. base
c. salt
d. none of the above

17

20

H
2
SO
4

a. acid
b. base
c. salt
d. none of the above

CO
2

a. acid
b. base
c. salt
d. none of the above

29.

18

21

KBr

a. acid
b. base
c. salt
d. none of the above

CuS0
4

a. acid
b. base
c. salt
d. none of the above

22 23

Has a bitter taste

a. acid
b. base
c. salt
d. none of the above

24

NaOH

a. acid
b. base
c. salt
d. none of the above

BaC1
2

Has a sour taste

a. acid
b. base
c. salt
d. none of the above

25

Ca (OH)

a. acid
b. base
c. salt
d. none of the above

26 27

a. acid
b. base
c. salt
d. none of the above

28

Changes the color of litmus Reacts with active metals
from red to blue

a. acid
b. base
c. salt
d. none of the above

29

a. acid
b. ,base
c. salt
d. none of the above

30

DO
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T GT WOR KSHE E T : 1.5 Acids, Bases and Salts

it

2
0

a. acid
b. base
c. salt
d. none of the above

Has a pH below 7

a. acid
b. base
c. salt
d. none of the above

31 32

.'*--34xt.NO
3

a. acid
b. base

c. salt
d. none of the above

,

33

Changes the color of litmus
from blue to red

a. acid
b. base
c. salt

d. none of the above

34

.,
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WORKSHEET ANSWERS
1.5 Acids, Bases and Salts

1. (b) base 18. (a) acid

2. (c) salt 19. (b) base

3. (c) salt 20. (a) acid

4. (a) acid 21. (d) none of the above

5. (b) base 22. (c) salt

6. (a) acid 23. (c) salt

7. (c) salt 24. (b) base

8. (d) none of the above 25. (b) base

9. (c) salt 26. (a) acid

10. (b) base 27. (b) base

11. (b) base 28. (c) salt

12. (a) acid 29. (b) base

13. (a) acid 30. (a) acid

14. (b) base 31. (d) none of the above

15. (d) none of the above 32. (a) acid

16. (c) salt 33. (c) salt

17. (b) base 34. (a) acid
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TGT GAMESHEET: 1.5 Acids, Bases andSalts

Changes the color of
litmus from blue to red

a. acid
b. base
c, salt
d. none of the above

1

CO
2

a. acid
b. base
c. salt
d. none of the above

1

K011

a. acid
b. base
c. salt
d. none of the above

2

NH
4
OH

a. acid
b. base
c. salt
d. none of the above

3

KI

a. acid
b. base
c. salt
d. none of the above

4
5

H
3
PO

4

a. acid
b. base
c. salt
d. none of the above

6

KBr

a. acid
b. base
c. salt
d. none of the above

A chemical substance pro- HNO
3duced in a neutralization

reaction alone with water

a. acid
b. base
c. salt
d. none of the above

7 8

a. acid
b. base
c. salt
d. none of the above

9

CuSO4

a. acid
b. base
c. salt

d. none of the above

Has a bitter taste

a. acid
b. base
c. salt
d. none of the above

11C1

a. acid
b. base
c. salt
d. none of the above

Al (OH)
3

a. acid
b. base
c, salt
d. none of the above

10 11

13

11
2
0

a. acid
b. base
c, salt
d. none of the above

41111111,.....
7 ) 0

FeS

a. acid
b. base
c. salt
d. none of the above

14

12

15



33.TGT GAMESHEET: 1.5 Acids, Bases and Salts

NaOH

a. acid
b. base
c. salt
d. none of the above

16

HF

a. acrd
b. base
c. salt
d. none of the above

17

CuCl
2

a. acid
b. base
c. salt
d. none of the above

18

Has.a sour taste

a. acid
b. base
c. salt

d. none of the above

19

NaC1

a. acid
b. base
c. salt
d. none of the above

20

Forms hydroxide ions
when dissolved in water

a. acid
b. base
c. salt
d. none of the above

21

Ca(OH)2

a. acid
b. base

c. salt
d. none of the above

22

CC1
4

a. acid
b. base
c. salt

d. none of the above

23

112s04

a. acid
b, base
c. salt
d. none of the above

24

BaC1
2

a. acid
b. base

c. salt

d. none of the above

25

NaF

a. acid

b. base
c. salt
d. none of the above

26

Mg(OH)2

a. acid
b. base
c. salt
d. none of the above

27

Changes the color of
litmus from red to blue

a. acid.

b. base

c. salt

d. none of the above

28

Has a pH above 7

a. acid
b. base
c. salt
d. none of the above

H3 PO4

a. acid
b. base
c. salt
d. none of the above

29 30

519
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GAMESHEET ANSWERS
1.5 Acids, Bases and Salts

1. A(a) acid 16. (b) base

2. (b) base 17. (a) acid

3. (b) base 18. (c) salt

4. (d) none of the above 19. (a) acid

5. (c) salt 20. (c) salt

6. (a) acid 21. (b) base

7. (c) salt 22. (b) base

8. (c) salt 23. (d) none of the above

9. (a) acid 24. (a) acid

10. (c) salt, 25. (c) salt

11. (a) acid 26. (c) salt

12. (b) base 27. (b) base

13. (b) base 28. (b) base

14. (d) none of the above 29. (b) base

15. (d) none of the above 30. (a) acid

'it)

A
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TGT PHYSICAL SCIENCE
UNIT: Chemis try

WORKSHEET : Elements, Compounds and Mixtures

Objective : I.6--Students will classify substances as elements,
compounds, or mixtures.

Instructions: This worksheet will help you prepare for the Elements,#
Compounds and Mixtures Game. Classify each substance
given as an element, compound or mixture.

Vocabulary:
element

compound
mixture

e

GI.

1

v,



TGT WORKSHEET: I.6 Elements, Compounds and Mixtures

Saltwater is a(n)

element
compound
mixture 1

Marble is a

element

compound
mixture

Paint is a(n)

36.

element

compound
mixture

Silver is a(n)

element
compound
mixture

Air is a(n)

element
compound
mixture

Salt is a(n)

element
compound
mixture

Oxygen is a(n)

element
compound
mixture

4

Lye is a(n)

element
compound
mixture

element element
compound compound
mixture S mixture

7

element
compound
mixture

element
compound
mixture

Iron is a(n) Tapwater is a(n)

10

13

element
compound
mixture

16

Baking soda is a(n)

element
compound
mixture

element
compound
mixture

Ink is a(n)

element
compound

mixture

element
compound

mixture

element element
compound compound
mixture 19 mixture

element
compound
mixture

element element
compound compound
mixture 22 mixture

Sugar is a(n)

Distilled water is a(n)
.

element
compound
mixture

element element
compound compound
mixture 25 mixture

Colored glass is a(n)

element
compound
mixture

11111=11111111!
28

Calcium is a(n)

element
compound
mixture

element
compound
mixture

Milk is a(n)

element
compound
mixture 30

62,
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1.

2.

3.

mixture

mixture

mixture

WORKSHEET ANSWERS
1.6 Elements, Compounds and Mixtures

16. compound

17. mixture

18. element

4. element 19. "- element

5. compound /7---1 20. mixture

6. element 21. element

7. mixture 22. mixture

8. element 23. element

9. cl0ment 24. compound

10. compound 25. compound

11. element 26. mixture

12. mixture 27. compound

13. element. 28. mixture

14. compound 29. element

15. element 30. mixture

60



Twr GAM EESHEEEET: 1.6 Elements, Compounds and Mi:vres
18

Carbon dioxide is a(n)

element
compound
mixture 1

Saltwater is a(n)

element
compound
mixture 2

Iron is a(n)

element
compound
mixture 3

Sulfur is a(n)

element
compound
mixture 4

Tapwater is a(n)

element
compound
mixture

Neon is a(n) Marble is a(n)

element
compound
mixture

element
compound
mixture

Gunpowder is a(n) Paint is a(n)

element element
compound compound
mixture 8 mixture

6

Oxygen is a(n)

element
compound
mixture 10

Gold is a(n)

element
compound
mixture 11

Silver is a(n)

element
compound
mixture 12

Baking soda is a(n)

element
compound
mixture 13

Distilled water is a(n) Rust is a(n)

element
compound
mixture 14

element
compound
mixture 15

Helium is a(n)

element
compound
mixture 16

Sugar is a(n)

element
compound
mixture 17

Tin is a(n)

element
compound
mixture 18

Lye is a(n)

element

compound
mixture

Ink is a(n)

element
compound
mixture

Iodine is

19

Salad is a(n)

element
compound
mixture 20

Air is a(n)

element
compound
mixture

22

21

Alcohol is a(n)

element
compound

mixture 23

Chlorine is a(n)

element
compound
mixture 24

a(n) Colored glass is a(n)

element element
compound compound
mixture 25 mixture1=.' 26

Mercury is a(n)

element
compound
mixture 27

Soil is a(n)

element
compound
mixture

Calcium is a(n)

element
compound

28 mixture 29
1111, a=00014

64

Salt is a(n)

element
compound
mixture 30

.0, VENOM



GAMESHEET ANSWERS
1.6 Elements, Compounds and Mixtures

1. compound 16. element

2. mixture 17. compound

3. element 18. element

4. element 19. compound

5. element 20. mixture

6. mixture 21. mixture

7. mixture 22. mixture

8. mixture 23. compound

9. mirrure
24. element

10. element 25. element

11. element 26, mixtur e

12. element 27. eleal nt

13. compound 28. mi ture

14. compound 29. lement

15. compound 30. compound

39.



TGT PHYSICAL SCIENCE
U NIT : Chemistry

WORKSHEET: Common Elements, Radicals and Compounds

Objective: I.7--a. Students will identify common elements and radicals
by their formulas or symbols.

b. Students will classify formulas and symbols as
elements, radicals or compounds.

Instructions: This worksheet will help you prepare for the Common
Elements, Radicals and Compounds Game. In each item
you will be given a symbol of an element or a formula
of a compound or radical. You must state whether
the symbol or formula is an element, radical or com-
pound. If it is a radical, you must name the radical.

Vocabulary:
compound
element
formula
radical
symbol

Ct;

40.



1*(17r WORKSHEET : 1.7 Common Elements, Radicals and Compounds 41.

011

element

compound
radical:

1

KC1

element
compound
radical:

2

Hg

element
compound
radical:

3

NH
4
OH

element
compound
radical:

SO
4

element
compound
radical:

Co
2

element
compound
radical:

4

7

H
2
S

element
compound
radical:

5

Fe

element
compound
radical:

6

NaC1

, element

compound
radical:

CC1
4

element
compound
radical:

10

PO
4

element
compound
radical:

11

Cl 0
3

element
compound
radical:

12

CI
2

element

compound
radical:

13

Au N114

element element
compound ,compound
radical: radical:

14 15



1- (.3 ir WORKSHEET : 1.7 Common Elements, Radicals and Compounds

CuS0
4

element
compound
radical:

16

CO
3

element

compound
radical:

19

H2O

element
compound
radical:

17

42.

I Pb

element
compound
radical:

AgNO3 A1203

elementelement element
compound compound
radical: radical:

Ca(HCO3)2

element
compound
radical:

22

H
2

element
compound
radical:

411111
20

HCO
3

23

18

21

elemert
compound
radical:

24

K

element
compound
radical:

25

NO
3

element
compound
radical:

26

KI

element
compound
radical:

CaC1
2

element
compound
radical:

28

0
2

element
compound
radical:

29

SO
4

element
compound
radical:

30



4i.

WORKSHEET ANSWERS
1.7 Common Elements, Radicals and Compounds

1. radical: hydroxide 16. compound

2. compound 17. compound

3. element 18. element

4. compound 19. radical: carbonate

5. compound 20. compound

6. element 21. compound

7. radical: sulfate 22. compound

8. compound 23. element

9. compound 24. radical: bicarbonate

10. compound 25. element

11. radical: phosphate 26. radical: nitrate

12. radical: chlorate 27. compound

13. element 28. compound

14. element 29. element

15. radical: ammonium 30. radical: sulfate



44
T(311 GAMESHEET: 1.7 Common Elements, Radicals and Compounds

OH PO, Al2 0
3

element element element
compound compound compound
radical: radical: radical:

1 2 3

KC1 C10
3

Ca(HCO3)2

element elemenc element
compound compound compound
radical: radical: radical:

4 5 6

fig CI
2

element element
compound compound
radical: radical:

7 8

element
compound
radical:

9

NH,OH Au

element element
compound compound
radical: radical:

10 11

HCO
3

element
compound
radical:

12

CO
2

NH
4

element element
compound compound
radical: radical:

13 14

K

element
compound
radical:

15

I fl
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1-(371- GAMESHEET: 1.7 Common Elements, Radicals and Compounds

Fe

element
compound
radical:

16

CuSO4

element
compound
radical:

17

NO
3

element
compound
radical:

18

SO
3

H2O KI

element element element
compound compound compound
radical: radical: radical:

19 20 I 21

H
2
S Pb CaC1

2

element element element
compound compound compound
radical: radical: radical:

22

NaC1

element
compound
radical:

25

CO3

element
compound
radical:

26

0
2

element
compound
radical:

24

CC1
4

element
compound
radical:

28

AgNO3

element
compound
radical:

29

SO
4

element
compound
radical:

30
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G WE S Fi EE EE 11 ANSWERS
1.7 Common Elements, Radicals and Compounds

1. radical: hydroxyl 16. element

2. radical: phosphate 17. compound

3. compound 18. radical: nitrate

4. compound 19. radical: sulfate

5. radical: chlorate 20. compound

6. compound 21. compound

7. element 22. compound

8. element 23. element

9. element 24. compound

- 10. compound 25. compound

11. element 26. radical: carbonate

12. radical: bicarbonate 27. element

13. compound 28. compound

14. radical: ammonium 29. compound

15. element 30. radical: sulfate
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TGT PHYSICAL SCIENCE
UNIT: Chemistry

WORKSHEET : Periodic Table

Objective : I.8.1--Students will determine an element's name, symbol,
atomic weight and atomic number using the periodic table.

Instructions: This worksheet will help you prepare for the Perialv
Table Game. Use the periodic table to supply the
missing piece(s) of information in each block

Vocabulary:

H

1

3

Li
7

In the tournament you will also need to know the
names of elements.

atom atomic weight symbol
atomic number element

_AtormcNumber

Symbol

Atomic Weight (rounded off)

4

Be
PERIODIC TABLE OF THE

METALS

9

11

No
23

19

39

37

12

Mg
24

ELEMENTS

20 I 21 22
1

23 24T 25 T 26
Ca Sc ' Ti i V Cr i Mn
40 45 48 I 51 I 52 55

38 39 40 41 I 42 I 43

Rb Sr Y
IS 88 89

55 56

Cs
133

Bo
137

Zr
I

Nb Mo Tc
91 93 96

I
99

72 73 74 i 75

Hf j Ta I VV 1 Re
179 I 181 184 I 186

87

Fr

88

Ra
223 226

NONMETALS

(Carbon is the Atomic
weight standard

NOBLE

GASES

2

He
4

7 1 8 1 9

N O F
I1 14 I 16 19

I

__
15 I

t
:6 1713 14

AI Si P ; S CI
27 I 28 31 32 35

r27 28 1 29
I

30 31 32

Fe . Co Ni Cu 1 Zn Go Ge
i

56 59 59 64 65t
44 45 46 47 48

ku Rh Pd Ag Cd
101 I 103 106 108 112

10

Ne
20

18

Ar
40

33 I 34 35

As Se Br
80

53

70 i 73 75 79

I 49 50 51 52

In Sn Sb I Te
122115

36

Kr
84

54

I Xe
119 128 127 131

76 77 78 79 80 81 82 83
I

84 85 86

Os Ir Pt Au I Hg i TI I Pb Bi i Po i Ar 1 Rn
190 I 192

i _1L
195 197 , 201 L 204 207 209 210 210 1 2l_---.122

'Elements 57 71 comprise o 'elated series tolled Rce (.3, .NS

Eliments 89 103 make o series whin include the Tronsuronn.m1 M011 mode) Elements193 103)

I t)



TGT WORKSHEET: 1.8.1 Periodic Table

Element - Sodium

Atomic No. - 11

Atomic Wt. - (a)

Symbol - (b)

48

Element - Aluminum

Atomic No. - (a)

Atomic Wt. - 27

Symbol - (b)

Element - Helium

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - He

Element - Mercury

Atomic No. - (a)

Atomic Wt. - 201

Symbol - (b)

Element - Iron

Atomic No. - 26

Atomic Wt. - (a)

Symbol - (b)

Element - Sulfur

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - S

Element - Carbon

Atomic No. - (a)

Atomic Wt. - 12

Symbol - (b)

Element - Silver

Atomic No, - (a)

Atomic Wt. - 108

Symbol - (b)

Element - Chlorine

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - Cl

Element - Copper

Atomic No. - 29

Atomic Wt. - (a)

Symbol - (b)

10

Element - Oxygen

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - 0

11

Element - Silicon

Atomic No. - 14

Atomic Wt. - (a)

Symbol - (b)

12

Element - Lead

Atomic No. - (a)

Atomic Wt. - 207

Symbol - (b)

13

Element - Neon

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - Ne

14

Element - Potassium

Atomic No. - (a)

Atomic Wt. - 39

Symbol - (b)

15



TGT WORKSHEET: 1.8.1 Periodic Table

Element - Tin

Atomic No. - 50

Atomic Wt. - (a)

Symbol - (b)

Element - Gold

Atomic No. - (a)

Atomic Wt. - 197

Symbol - (b)

49.

Element - Iodine

Atomic No. - -(.a)

Atomic Wt. y 127

Symbol - (b)-

Element - Nitrogen

Atomic No..- (a)

Atomic Wt. - (b)

Symbol - N

17 18

Element - Hydrogen

Atomic No. - 1

Atomic Wt. - (a)

Symbol - (b)

Element - Zinc

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - Zn

20 21

Element - Fluorine

Atomic No. - 9

Atomic Wt. - (a)

Symbol - (b)

Element - Magnesium

Atomic No. - (a)

Atomic Wt. - 24

Symbol - (b)

Element - Nickel

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - Ni

Element - (a)

Atomic No. - 8

Atomic Wt. - 16

Symbol - (b)

23

Element - Phosphorus

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - P

24

Element - Mercury

Atomic No. - 80

Atomic Wt. - (a)

Symbol - (b)

26 27

Element - Copper

Atomic No. - (a)

Atomic Wt. - 64

Symbol - (b)

Element - Calcium

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - Ca

Element - iron

Atomic No. - (a)

Atomic Wt. - 56

Symbol - (b)

29 30

;)



WORKSHEET ANSWERS
1.8.1 Periodic Table

1. (a) 23

(b) Na

2. (a) 13

(b) Al

3. (a) 2

(b) 4

4. (a) 80

(b) Hg

5. (a) 56

(b) Fe

6. (a) 16

(b) 32

7. (a) 6

(b) C

8. (a) 47
(b) Ag

9. (a) 17

(b) 35

10. (a) 64

(b) Cu

11. (a) 8

(b) 16

12. (a) 28

(b) Si

13. (a) 82
(b) Pb

14. (a) 10

(b) 20

15. (a) 19

(b) K

16. (a) 119

(b) Sn

17. (a) 53

(b) I

18. (a) 7

(b) 14

19. (a) 79

(b) Au

20. (a) 1

(b) H

21. (a) 30

(b) 65

22. (a) 19

(b) F

23. (a) 12

(b) Mg

24. (a) 15

(b) 31

25. (a) 28

(b) 59

26. (a) Oxygen
(b) 0

27. (a) 201

(b) Hg

28. (a) 29

(b) Cu

29. (a) 20

(b) 40

30. (a) 26

(b) Fe

50.



51.

For Use with Gamesheet 1.8.1

kF 1 Ali NONME I MS t 1081,F

r A.--___ ,\GASES

I I Atomic Number
r- (Carbon is the Atomic

H Symbol , weight standard ) He
i Atomic Wmght (rounded oR) i 4

3 4 5 7 8 9 r-10
Li Be '

7 9
I-.--- 4

11 12

Na Mg
23 24

19 20 1

K Ca
39 40

37

Rb Sr
85 88

55 56

Cs Bo
133 /37

87 88

Fr Ra
223 226

38

21. 22

Sc Ti
45 I 48

39 40

Y Zr

PERIODIC

23 24

V Cr
51 52

41 42

Nb Mo

TABLE
ELEMENTS

7 25 26

Mn 1 Fe
55 --1 56

1-
43 44

Tc Ru

OF THE

27

Co
59

i 45

I Rh

28

Ni
59

.

46

Pd

29

Cu
64

B N
11 14

0
16

16

S

32

F

19

i
17

CI
35

Ne
20

13

AI
27

14

Si
28

15

P

31

18

Ar
40

30

Zn
65

31

Ga
70

32

Ge
73

33

As
75

34

Se
79

35

Br

80

36

Kr
84

47

Ag
48

Cd

49

In

50

Sn

51

Sb

52

Te

53

I

.54

Xe
89 I 91 93

--
96 99 101 103 106 108 112 115 119

____
122 128 127 131

8172 73 74 75 i 76 77 78 79 8C 82 83 84 85 1 86

Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
179

__s I__
181 184 186 L 190 192 195 197 201 204 207 209 210 210 222

Elements 57 71 comprise a related series called Rose Eorths

Elements 89 103 make a series which Include the Transuranium (mon mode) Elements (93-103)

/(



TGT GAMESHEET: 1.8.1 Periodic Table

Element - Lead

Atomic No. - (a)

Atomic Wt. - 207

Symbol - (b)

Element - Magnesium

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - Mg

2

Element - Silver

Atomic No. - (a)

Atomic Wt. - 108

Symbol - (b)

52.
1

'Element - (a)

Atomic No. - 1

Atomic Wt. - 1

Symbol - (b)

Element - Iron

Atomic No. - 26

Atomic Wt. - (a)

Symbol - (b)

Element - Iodine

Atomic No. - (a)

Atomic Wt. -.127

Symbol - (b)

Element - (a)

Atomic No. - 29

Atomic Wt. - (b)

Symbol - Cu

Element - Sodium

Atomic No. - 11

Atomic Wt. - (a)

Symbol - (b)

Element - (a)

Atomic No. - (b)

Atomic Wt. - 27

Symbol - Al

Element - Helium

Atomic No. - (a)

Atomic Wt. - 4.s

Symbol - (b)

Element - Oxygen

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - 0

10 11

Element - (a)

Atomic No. - 6

Atomic Wt. - 12

Symbol - (b)

12

Element - Nickel

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - Ni

Element - (a)

Atomic No. - 16

Atomic Wt. - (b)

Symbol - S

13r' 14

Element - Zinc

Atomic No. - (a)

Atomic Wt. - (b)

Symbol - Zn

15



TGT GAMESHEET: 1.8.1 Periodic Table

Element - (a)

Atomic No. - 17

Atomic Wt. (b)

Symbol - Cl

16

Element - Mercury

Atomic No. - (a)

Atomic Wt. - 201

Symbol - (b)

17

Element - (a)

Atomic No. - 14

Atomic Wt. - (b)

Symbol - Si

Element - (a)

Atomic No. - 10

Atomic Wt. - (b)

Symbol - Ne

19

Element - (a)

Atomic No. - (b)

Atomic Wt. - 19

Symbol - F

20

Element - Potassium

Atomic No. - (a)

Atomic Wt. - 39

Symbol - (b)

Element - (a)

Atomic No. - 50

Atomic Wt. - (b)

Symbol - Sn

Element - (a)

Atomic No. - (b)

Atomic Wt. - 201

Symbol - Hg

22

25

Element - (a)

Atomic No. - (b)

Atomic Wt. - 56

Symbol - Fe

Element - (a)

Atomic No. - (b)

Atomic Wt. - 16

Symbol - 0

23

26

Element - (a)

Atomic No. - 15

Atomic Wt. - (b)

Symbol - P

Element - Calcium

Atomic No. - (a)

Atomic Wt. - 40

Symbol - (b)

Element - (a)

Atomic No. - (b)

Atomic Wt. - 197

Symbol - Au

28

Element - Copper

Atomic No. (a)

Atomic Wt. - 63

Symbol - (b)

29

t

Element - (a)

Atomic No. - 7

Atomic Wt. - 14

Symbol - (b)

30



GAMESHEET ANSWERS

1. (a) 82
(b) Pb

2. (a) 12

(b) 24

3. (a) 47

(b) Ag

4. (a) Hydrogen
(b) H

5. (a) 56

(b) Fe

6. (a) 53

(b) I

7. (a) Copper
(b) 64

8. (a) 23

(b). Na

9. (a Aluminum
(b) 13

10. (a) 2

(b) He

11. (a) 8

(b) 16

12. (a) Carbon
(b) C

13. (a) 28
(b) 59'

14. (a) .Sulfur

(b) 32

15. (a) 30

(b) 65

1.8.1 Periodic Table

16. (a) Chlorine
(b) 35

17. (a) 80

(b) Hg

18. (a) Silicon
(b) 28

19. (a) Neon
(b) 20

20. (a) Fluorine
(b) 9

21. (a) 19

(b) K

22. (a) Tin
(b) 119

23. (a) Iron
(b) 26

24. (a) Phosphorus
(b) 31

25. (a) Mercury
(b) 80

26. (a) Oxygen
(b) 8

(a) 20
(b) Ca

28. (a) Gold

(b) 79

29. (a) 29

(b) Cu

30. (a) Nitrogen
(b) N

54.
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TGT PHYSICAL SCIENCE
UNIT: Chemistry

WORKSHEET: Atomic Structure

Objective : I.8.2--a. Students will apply a set of rules and use the
periodic table to assist them in computing the
number of electrons, protons and neutrons in
an atom.

b. Students will arrange electrons in the K, L, and
M electron shells for the first eighteen elements
on the periodic table.

Instructions: This worksheet will help you prepare for the Atomic
Structure Game. In items 1-12, write the correct
number of protons and neutrons in the nucleus. In
diagrams 13-30, write in the correct number of pro-
tons and neutrons in the nucleus and the correct
number of electrons in the K, L, and M shells.

Vocabulary:
atomic number

atomic weight (mass)
electron
energy level
neutron
nucleus
proton
shell



1. (.eneral Rules for Atomic Structure

A. The number of protons in an atom is cqval to the atomic number.
B. The number of electrons In an atom 1., equal to the number of protons.

. The number of neutrons can be tound by subtract In}; Ow atomic number
from the atomic weigh*t. Use the "rounded off" atomi: weight for this
calcularion.

II. (yeneral Rules for Electron Structure

A. Electrons are arrangtd in shells around the nu(lus of an atom.
The first three shells are called K, L, and M., and are arranged
around the nucleus.

B. To arrange the electrons each shell must he filled in order from
,---s\K through M.

(. JThe maximum number of electrons in each shell when an atom is stable
is as follows: K-2, 1. -8, M-8.

Example. Phosphorus has 15 electrons. They would be arranged like
this:

rAt S

A

56.

rIONkit T Ac;
(7ACrS

1
.... !$,$)1n1( f114,nb,.r C.34),10 $ 'h., At ,,.,,, 2

H Symty-,I ,111 stancia,1 He
' I -. Arom,c Vvp,(31,t ,ounclf.d On) r 4

_
-r--r

i 3 4 5 :6% 7 8 9

U , Be PERIODIC TABLE OF THE B C. N 0 F

7 1 9 11 12 1-1 16 19
__,__ ELEMENTS

1 11 1 12 13 1 14 15 16 17

No Mg Al Si P S CI

10

Ne I
20 I

18

Ar i

23 24 27 28 31 32 35 40 '

1

19 20 21 22 23 24 25 26 2/ 28 29 30 31 32 33 34 35 36
1

Kr
1

84

54

. Xe
131

86

Rn

L223 226

K Ca Sc Ti 1,V Cr Mn Fe Co Ns Cu Zn Go Ge As Se Br
39 40 , 45 48 51 52 55 56 59 59 64 65 70 73 75 79 80 1

37 38 39 40 41 ' 42 43 44 4S 46 47 48 49 50 51 f.,2 53

R6 Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te i

85 88 89 91 93 96 99 101 103 106 108 112 115 119 122 128 127

55 56 72 73 74 75 76 77 78 79 80 1 81 82 83, 84 85

I Cs Bo , Hf Ta W Re Os It Pt Au Ho TI Pb Bt Po At
133 137 179 181 j 184 186 190 192 19S 197 201 204 207 209 210 210 222

_i_____ __ 1 _- _ _i 1 - _. L . . 1 i I

BT 88 'Elements 57 71 t, so o rlatd terms coil,c/ Q-3,. .3%
Fr Ro
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57

Carbon
C

Lithium
Li

) -;::-----:

Fluorine

i \

Sodium
Na

Beryllium
Be

7

Chlorine
Cl

----------

N-

Aluminum
Al

Oxygen
0

Neon
Ne

.0111110MIlt

4

10

Argon
Ar

3111MW
11

Magnesium
Mg 12

Nitrogen
13 N 14

Oxygen
0 15

83



TGT WORKSHEET: 1.8.2 Atomic Structure

Sulfur
S

Argon

Ar
Lithium

Li

Sodium
Na

Phosphorus
P

Sodium
Na

Magnesium Nitrogen
N



1.

7---s
13. P-10

.

N-10

14.

15.
1P-

N- 8

WORKSHEET ANSWERS
1.8.2 Atomic Structure

/.----.

16. P-16'

.1-11)

K (2), L (8)

K (2), L (5)

K (2), L (6)

85

17. , i--'-5 ,

K:176)

18.

19.

K (2), L (8), M (6)

K (2), L (3)

K (2), L (8), M (2)

K (2), L (8), M (8)

2 0. 1 P-771. K (2), L (8), M (3)

21. ()31. K (2), L (1)
N-4

22.
(2), L (8), M (1)

23. /1:1. K (2), L (8), M (7)
N-18

24. 4-7fi K (2), L (8), M (5)

29.

30.

59

K (2), L (8), M (1)

K (2), L (7)

K (2), L (8), M (6)

K (2), L (8), M (2)

K (2), L (8), M (4)

K (2), L (5)
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For Use with Gamesheet 1.8.2

r,5( r ,NA4 'A.
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17 (3 ir GAMESHEET: 1.8.2 Atomic Structure

GAMESHEET INSTRUCTIONS:

1. In items 1-18, apply the rules for atomic structure using

the periodic table to fill in the blank correctly.

2. In items 19,30, supply the missing information to complete

the aiagram of the atom. Again, apply the rules for

atomic structure and use the periodic table.

Iron (Fe) has protons. Silver (Ag) has neutrons.

a) 56 b) 30 c) 26 d) 50 a) 108 b) 61 c) 47 d) 14

2

Sulfur (S) has protons.

a) 32 b) 16 c) 17 d) 48

3 .

Chlorine (C1) has elec- Potassium (K) has neutrons,

trons.

a) 17 b) 18 c) 35 c) 52
4

a) 19 b) 39 c) 18 d) 20

Sodium (Na) has elec- Iodine (I) has protons.

trons in the M shell.
a) 127 b) 53 c) 74 d) 21

a) 1 b) 11 c) 2 d) 8
8

An atom of gold (Au) would
contain a total of

electrons.

a) 197 b) 97 c) 79 d)
10
118

Aluminum (Al) has electrons.

a) 2 b) 3 c) 8 d) 5

6

Al'ininum (Al) has neutrons.

a) 27 b) 13 c) 40 d) 14

9

An atom of oxygen (0) has
electrons in the L shell.

a) 8 b) 6 c) 10 d) 2
11

An atom of zinc (Zn) has

neutrons.

a) 35 b) 30 c) 60 d) 65
12

An atom of phosphorus (P) An atom of nitrogen (N) has

has electrons in the M protons.

shell.

a) 15 b) 16 c) 5 d) 31
13 14

a) 6 b) 14 c) 20 d) 7

An atom of tin (Sn) has An atom of iron (Fe) has a

protons. total of electrons.

An atom of boron (B) has
electrons in the L shell.

a) 3 b) 2 c) 5 d) 10

15

An atom of copper (Cu) has
neutrons.

a) 69 b) 118 c) 50 d) 91 a) 56 b) 26 c) 30 d) 36 a) 64 b) 6 c) 29 d) 35

16 1
18
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TGT CIAPAIESHEEEET: 1.8.2 Atomic Structure

12--'N.\\

Lithium
Li 19

Fluorine
F

P-9

20

Nitrogen
N 21

Argon
Ar 22

Oxygen
0 23

Aluminum
Al 24

25

28

Magnesium
Mg

Silicon
Si

26

29

Carbon
C 27

Chlorine
Cl

30

M1



GAMESHEET ANSWERS
1.8.2 Atomic Structure

1. c) 26 16. c) 50

2. b) 61 17. b) 26

3. b) 16 18. d) 35

4. a) 17 19. N-4

5. d) 20 20. N-10

6. c) 8 21. K (2), L (5)

7. a) 1 22. P-18, N-22

8. b) 53 23. L (6)

9. d) 14 24. P-13, M (3)

10. c) 79 25. N-12, M (1)

11. b) 6 26. P-12, N-12

12. a) 35 27. K (2), L (4)

13. c) 5 28. L (8), M (6)

14. d) 7 29. N-14, M (4)

15. a) 3 30. P-17, M (7)

63.



TGT PHYSICAL SCIENCE
UNIT: Chemistry

WORKSHEET: Count the Atoms

Objective: I.8.3--Students will compute the number of atoms in a formula
or equation.

Instructions : This worksheet will help you prepare for the Count the
Atoms Game. In items 1-20, compute the number of atoms
in each formula. In numbers 21-30, count the atoms on
each side of the equation and determine if they are
equal. Write number of atoms in the space under each
side of the equation and circle the word equal or
unequal to show if the equation is balanced or not.

JO

64.
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TGT WORKSHEET: 1.8.3 Count the Atoms

Ag
2S

KNO
3

MgSO4

2KC1 CuSO4 Na
20

AgNO3 Al 2(SO4)3

7 8

MgC12

9

NH4C1 Ba(OH)
2

1111,1. 10 11

Al2S3

Ba3(PO4)2 K2S03

13 14

ZnS0
3

12

15

KC1 CC1
4'

16 17

2A1
203

18

BaC1
2

2CuS0
4

...m.....p,
H2 + 02 0.1120 Na + C12 )r. NaC1

19 20

211C1 + Zn ---> ZnC1
2
+ H2

Equal Unequal 21

Equal Unequal Equal Unequal

...........y
Zn + Cl2-. ZnC12 NaOH + 11C1 NaC1 + H2O

Equal /Unequal

Fe + S ---> FeS

Equal Unequal
25 26

Al + S ---> Al2S3

Equal Unequal Equal Unequal
29

11g0,---). Hg + 02

Equal Unequal

Mg + 02--> MgO

Equal Unequal

91

112 + C12 2HC1

Equal Unequal

27

____........111..



WORKSHEET ANSWERS
1.8.3 Count the Atoms

1. 3 16. 2

2. 5 17. 5

3. 6 18. 10

4. 4 19. 3

5. 6 20. 12

6. 3 21. 5> 5; equal

7. 5 22. 4 3; unequal

8. 17 23. 3* 2; unequal

9. 3 24. 2 3; unequal

10. 6 25. 3 > 3; equal

11. 5 26. 5 5; equal

12. 5 27. 3 > 2;'unequal

13. 13 28. 2 > 2; equal

14. 6 29. 2 5; unequal

15. 5 30. 4 ) 4; equal



TGT GAMESHEET: 1.8.3 Count the Atoms

Ag2S

1

Ila (011) '

2

2

Mg +- 02 .). !,1g0

Equal Unequal

67.

Aaron AMOR

3

KNO3

MgS 04

Al2S3

Ba3 (PO4 )2

KC1

CuSO4

Na 0
Z

10

16

Fe + S ---> FeS

Equal Unequal

Al + S ---> Al2 S3

Equal Unequal

K
2

S03 112 + C12 ---> 211C1

Equal Unequal

12

ZnS0
3

2KCL

/12 + 02_. H2O
2

Equal Unequal

CC 1
4

17 18

AgNO
3

Al
2

(SO4)3

Na + C 1
2
--., NaC1

Equal Unequal

2A1
203

22

11g0 ---> llg + 02 211C1 + Zn ZnC1
2

+ h
2

Equal Unequal Equal Unequal

23

21

24

MgC 1
2

NH
4C1

WM,

Zn + C12 --, ZnC1
2

Equal Unequal

25

NaOH + 11C 1 --> NaC 1 + H2O

Equal Unequal

28

26

29

2CuS0
4

BaC 12

27

30

0
,1 0



GAMESHEET . ANSWERS
1.8.3 Count the Atoms

1. 3 16. 3

2. 5 17. unequal

3. unequal 18. 5

4. 5 19. 5

5. 5 20. unequal

6. equal 21. 10

7. 6 22. 17

8. 13 23. unequal

9. unequal 24. equal

10. 2 25. 3

11. 6 26. equal

12. equal 27. 12

13. 6 28. 6

14. 5 29. equal

15. 4 30. 3

.

91



TGT PHYSICAL SCIENCE
UNIT: Chemistry

WORKSHEET : Properties and Purification of Water

Objective : 1.9-- Students will identify the properties of water and demon-
strate basic knowledge of the water purification process.

Instructions: This worksheet will help you prepare for the Properties and
Purification Of Water Game. Read each statement or question
and choose the correct answer.

Vocabulary :
Aeration
anhydrous
coagulation
distillation,

filtration
hydrate
potable
pure water
sediment
solubility
solute

solution
solvent
specific heat

EFFECT OF TEMPERATURE
ON SOLUBILITY

100 *- 1 1 i 1

ao
90

80

70

Itr 60
u 7.5

:;:: 50

6-475 40
a 30

.'
a

20
-..r.

I

-= 10= .
1

.73. 0N 0 I() 20 30 40 50 60 70 80 90 100
IT.N11)111M1 LIRE ^ C

o:-J

69.



TGT WORKSHEET 1.9 Properties and Purification of Water

A single water molecule
(H

2
0) contains:

a) 2 atoms
b).3 atoms
c) I atom

A single water molecule
(H

2
0) contains:

a) 2 elements
b) 3 elements'

c) I element

Pure water is classified
as:

a) an element
b) a compound
c) a mixture

Tap water is classified
as:

a) an element
b) a compound
c) a mixture

The boiling point of pure
water is:

a) 1000 C
b) 212° C
c) 110° C

The freezing point of pure
water is:

a) 32° C
b) 0° C
c) 10° C

Water is known as the
universal:

a) solute
b) emulsion
c). solvent

When water at room tem-
perature is heated it:

a) expands
b) cratractr

c) changes chemically

f

IMNIIMemmgami...11MININIMM.111.01111K3IL

Water takes a long Lime to
heat and cool because of its:

a) molecular shape
b) density
c) high specific heat

8

When water 'freezes it:

a) contracts
h) expands
c) changes chemically

10

. /
Alum Is used in water
treatment to:

a) kill germs

b) improve the taste
c) help settle dirt

Boiling water will produce:

a) pure water
b) mineral free water
c) germ free uater.

Chlorine is used in water
treatment to:

a) kill germs

b) improve the taste
c) help settle the dirt

11

14

Distilling water will
produce:

a) pure water
b) potable water
c) gem free wter

12

Water is aerated in order
to:

a) kill germs
b) improve the taste
c) help settle the dirt

15



T(IT WORKSHEET . 1.9 Properties and Purification of Water
71.

Water is added to
an acid solution.

a) strengthen
b) concentrate
c) dilute

t

Hard water is water that
contains:

a) sediment
b) minerals
c) bacteria

16

When water is taken out of
a crystal the substance is
called:

a) hydrated
b) anhydrous

1.7

A crystalline substance con-
taining water is called:

a) hydrated
b) anhydrous

18

19

Distilled water has:

a) a salty taste
b) a sweet taste
c) no taste

20

You can increase the solu-
bility rate of A substance by:

a) stirring it
b) cooling it
c) letting it alone

21

Evaporation and donden-
sation are part of the
process of

a) aeration
b) distillation
c) coagulation

22

Filtering removes
from the water.

a) sediment
b) germs
c) minerals

23

The boiling point of pure
water is:

a) 100° F

b) 212° F
c) 110° F

24

The freezing point of pure

'water is:

a) 3g° F
b) 0 F
c) 10

o
F

25

Using the graph, which
letter represents the com-
pound least soluble at 73° C?

a) B
b) E
c) D

26

Using the graph, as the tem-
perature increased, the sol-
ubility of compound C:

a) decreased
b) increased
c) remained the same.

27

Using the graph, how many
grams of compound C will
be needed to saturate
100 ml. of water at 50° C?

a) 20

b) 80
c) 40

28

Using the graph, which
letter represents the com-
pound with the highest
solubility at 30° C?

a) A
b) C
c) E

29

Using the graph, which letter
represents the Compound whose
solubility increases most
slightly as the temperature
increases?

a) B
b) C

c) E

30

9



WORKSHEET ANSWERS
1.9 Properties andPurification of Water

1. b) 3 atoms 16. c) dilute

2. a) 2 elements 17. b) anhydrous,

3. b) a compound 18. a) hydrated

4., c) a mixture 19. b) minerals

5. a) 100° C 20. c) no taste

6. b) 0° C 21. a) stirring it

7. c) solvent 22. b) distillation

8. c) high specific heat 23. a) sediment

9. b) expands 24. b) 212° F

10. a) expands 25. a) 32° F

11. c) germ free water 26. b) E

12. a) pure water 27. b) increased

13. c) 'help settle dirt 28. c) 40

14. a) kill germs 29. a) A

15. bY improve the taste 30. c) E

' 98

r

h

72.



17 (3 71 GAMES,HEET: 1,9 Properties and Purification of Water
73 .

Evaporation and condensa-
tion are part of the
process:

a) aeration
b) distillation
c) coagulation

Water is added to
an acid solution.

a) strengthen
b) concentrate
c) dilute

Pure water is classified
as:

a) an eleakent

b)-a compound
c) a mixture

Water is known as the
universal:

a) solute
b) emulsion
c.) solvent

The boiling point of pure
water is:

a) 100° C
b) 212° C
c) 110° C

When water is taken out of
a crystal the substance
is called:

a)' hydrated

b) anhydrous
I-

0

Hard water is water that
contains:

a) sediment
b) minerals
c) bacteria

Distilled water has:

a) a salty taste
b) a sweet taste
c) no taste

When water freezes it:.

a) contracts
b) expands
c) chemically changes

You can increase the
solubility rate of a
substance by:

a) stirring it
b) cooling it
c) letting it alone

' 10

Boiling water will produce:

a) pure water
b) mineral free water
c) germ free water

11

Tap water is Classified as:

a) an element ,

b) a compound
c) a mixture

12

Alum is used in water
treatment to:

a) kill germs
b) improve the taste
c) help settle dirt

13

A crystalline substance
containing watir is called:

/7/

a) hydrated"
b) anhydWius

of

14

A single water molecule
contains:

a) 2 elements
b) 3 elements
c) 1 element

15

'99
4
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TGT GAMEHEET: 1.9 Properties and Purification of Water
74..

The freezing pOint of
water is:

a) 32° C
b) 0° C
c) 10

o
C

16

Filtering removes
from the water.

a) sediment
b) germs
c) minerals

19

Water takes a long time to
heat and cool because of
its:

a) molecular shape
b) density
c) high specific heat

Water is aerated in order
to:

a) kill germs
b) improve the taste
c)'help settle the dirt

17

20

Chlorine is used in water
treatment to:

a) kill germs
b) improve the taste
c) help settle the dirt

18

A single aier molecule
contains

a) 2 atoms
b) 3 atoms
c) 1 atom

21

When water at room tem-
perature is heated it:

a) expands
b) contracts
c) chemically changes

22

Distilling water will
produce:

a) pure water
bY potable water
c) germ free water

23

U61ng the graph, as thel
.temperiEure increased, the
solubility of compound C:

a) decreased
b) increaSed.
c), remained the same

24

Using the graph, which
letter represents the

4 compound whose solubility
increases most slightly
as the temperature
increases?

a) B
b) t
c) E 25

Using the graph, which
letter represents the
compound least soluble
at 73° C?

a) B
b) E
c) D

26

,

100

E 90

80

70

60
N Cl

> 05ro

`3 4()

30
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0 10 20 30 40 50 60 70 80 90 100

EFFECT OF TEMPERATURE
ON SOLUBILITY
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GAMESHEEST ANSWERS
1.9 Properties and Purkfication'of Water

I
1. .b)

.

distillation 15. a) 2 elements

2. c) dilute 16. b) 0° C

3. b) a compound 17. c) high specific heat

4. c) solvent 18. a) kill germs
a.

4

5. a) 100° C 19. a) tediment

it f . (

6. b) anhydrous 20. b) improvelthe taste

7. b) minerals 21. b) 3 atoms
.

''

,

8. c) no taste IP; , 22. 41) expands

9. b) expands 23. a) pure water
. t

10. a) stirring it 24. b) increased
, ...

44. 11. c) germ free water 25. c) E

12. c) a mixture 26. b) E

13. c) 'help settle dirt

14. a) hydrated

04A

e

j
4\

10

L

75.

tr,
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.TGT PHYSICAL SCIENCE S:
UN.IT: Chemistry .

WORK\SsHEET: Bonding and Valence

" ,

Objective: I.10--a. Students will be able to determine the valence of ?

common chemical elements

b. Students will classify elements as metals, non-metals,
or noble gases according to their valence.

/ , 1,,,"--
,

Instrucons: This worksheet will help you prepare for the Bonding and
Valence Game. In items 1-16, unscramble the letters to

\eel' form the correct word.). ,In items 17-30, use the periodic
T.Atable and the valence table to find the-correct valence

breach element. In the two spaces provided write the
i the word "metal," "non-metal," or "noble gas."

1.---- '\

Vocablilary:
chemical bbnd
covalent.

.

electrons
-energy

gain
inert
ionic

last shell
lose

' metal
f moleclj.le

negative
noble gas
non-Metal

9positive
valance

4

Valence Chart
No. of ;e- in Valence
last shell' v. 'No.

1 41

2 +2
3 +3

4 +4

. 5 -3

6 -2

.7 -1

8 0

02

76..



III A
5 2

3

B.
Baton

1(1611

13

26 9415 ,

4

'1

PtR100

1

2

3

5

6

7

I A

HM

1 00191

3 2

tahm

93171

11

Na '
Wm.

n9191

19

K
Nowise

39 102

37

Rble

1117

55

Cs 3
ening I

132105

87

Fr
[some

1173)

2

Is
32
IS

103

il A
4

Be
Owylkows

9 0122

12

2

114ewswil

21 312

20

Ca

PERIODIC TABLE OF ELEMENTS
KEY: How to read each box.

Atomic number

Symbol

Name

Atomic weight

III B

39
V isI 9

*005

5741

See

note.

4

IV B
22

Ti
Moms

4190

40

Zr
Noma
)9121

72,
HfIs

32
I

Nemo
C
7

171.419

27 2
. 8

CO 1:
'Cobalt

58.9332

V B

41
Nb11

It

92 901

73

Ta "II3218

1116611111

110941

VI B
.24

Cr
thnewom

51 996

42 /

MO 11
441$
dome
9534

74

W
12

towel's' 2

Ilu$5

C

VII B
25 2

Mn
13

6111164.1111

54 1390

43

TO g
tedwatsso

2

1991

75

Re If
41/

13
wWwl

1012

Number of
electrons
in shell.

VIII VIII
26 2 27

Fe '= CO

55141

44

Ru Is
ItstAlsows

10101

1

76

OS 129
11

190 2

&bolt

519332

45

Rh q

102 909

77

Ir
kome.

192 2

32
IS
2

VIII
28

Ni
IWO

51 71

46
Pd11

11
0Me*ah

106 4

78

Pt32

1

Memo 1
7

19509

I B
29

Cu
Gm,
13 54

47

Ag
egow I

lotoro

79

II B
30

Zn
1..e

61.37

48
Cd11

1

Cadloswo

12

11240

80

Hg
Moran

11
2

2005$

_31

Ga
Canso

69 12 ,

49

In
11
18
3

MlMlis

114 12

81

,T1
11
32

ISOS
11

sas 3

20131

IV A

C

12 01115

2

32

Ge
fanswerm

12 59

.1

50
Itn

tM

116 69

82

Pb IIIS
UM 1

201 19

VA VIA
7

N
1111147es

11 0061

lb.

Mos psw vs

30 91311

33

As
It

Anew

11 9216

51

Sb
5

121 75

83
IS

.B1
Stumpf,'

201940

8

0
Orytt

15 9994

2
6

16

S 9

Wye

12 OM

34

Se '° 6

$tlebm

1196

52

Te fe

6

12160

84

Po32

is

14
Newsom 6

12101

VII A
2

it 9904

17

CI
Chlorins

35 453

2

35
i

BrIS

r 7

&MIN

79 909

53

I
lade

125 904

85

At 11
AatsIm

12101

1

0

He
Helium

1 002$

10

Ne

20 163

18

Ai\
gos

39 948

36

Kr 'I
liart
63 40

54

Xe

131 30

86 2

Rn 3 11
11

IWO 1

1222)



1-(1-r vuottuiliEEEET: 1.10 Bonding and Valence
...

Atoms that share EESROTNL
are joined by a chemical

bond.

Atoms of elements known
as metals OLES electrons
to become stable.

The atoms in a molecule arc
held together by MAECCLIH
DNOB.

78.

40111111.1...

Two hydrogen atoms share
electrons to form e hydrogen
CELELOUM.

1 2 .1.....'

4

Atoms of elements known as
non-metals ANIG electrons to
become stable.

Atoms of elements known as
BOLNE EAGSS do not gain or
lose electrons to become stable.

LANVCEE describes the num-
ber of electrons an atom
gains, loses or shares to
form a chemical bond.

The valence electrons of
an atom are found in the
RTUEO HLELS of the atom.

7
Atoms that give up electrons,
have a SOVTIIEP valence.

6

Atoms that receive electrons
have a TEEGAVIN valence.

Elements' that gain electrons
are classified as ONN ETMLAS.

12
'

When atoms transfer elec- When bonds are formed or Elements that lose electrons

trons to fill their outer broken GERM is lost or are classified as KTMLAS.

shells, they form NICOI gained.

bonds.
1.3

Atoms that share electrons
form a LAVCQENT bond.

.
16

w
14 15

oxygen

helium

19

sodium

.,-

17

20

chlorine

22

magnesium
0

23

beryllium calcium

25 26

lithium barium

4

28 29

fluorine

18

iodine

21

neon
,

24
IMMO

nitrogen

27

aluminum

105

30
......................,



79.

1.

2.

3.

electrons

chemical bond

molecule

WORKSHEET ANSWERS
1.10 Bonding and Valence

16. covalent

17. -2, non-metal

18. -1, non-metal

4. lose 19. b, noble gas

5. gain 20. +1, metal

6. noble gases 21. -1, non-metal

7. valencet 22. -1, non-metal ,

8. positive 23. +2, metal

9. negative 24. 0, noble gas

10. last shell 25. +2, metal

11. inert 26. +2, metal
4

12. non-metals 27. -3, non-metal

13. ionic 28. +1, metal

14. energy 29. +2, metal

15. metals 30. -3, non-metal

106



ERIOD

1

2

3

4

I A
1

H
I,ae Jan

1 00791

3 :2
Li

4.11'uye

6 519

11

Na '
22 SIM

19 2
a

Ka
ratasuum

nIO2

II A
4

2

Be
Stryn.uns

90121

12 2

Mg
Matn4 v4.0

24312

20

Ca
Caimam

41301

PERIODIC TABLE OF ELEMENTS
KEY: How to reod eoch box.

Atomic number

Symbol

Nome

Atomic weight

III B
21

Sc
Sca455/4

44 955

2

9
2

37 38 I 39

1141! a Sr ifJ.'
Rulutium SUMMON

15 41 $132 84105.

6

7

55 ;

Cs 3
Caws

132 SOS

Fr 'I
IS

hammer $
I

:::3,

56

Ba
1144.801

13734

f

88 1

Ra
1184.155

107

1

2
$
It

57-71 '

See

note.

IV B
22

Ti
1,1505.

4190

72 I
`Hf 3" ?

10
talirso

1/11.41

27 . 2
8

CO

Cobalt

58.9332

V B
23 i;

Vl2

Vanadium

41 f
Nb12

11

&Owe

92906-

73

Ta 123
14041544 2

1141141

VI B
24

Cr
Madman

SI 996

42 I

MO 11
*10
NINO

/UM

- 74 I

VII B

Number of
elections
in shell.

25

Mn"
4140ganma

54 9380

43

TC 13
ImImMium

75

Re 3112
13

II1Mmem 2

1062

4

VIII
26

Fe
ken

55 141

2

14
2

44

RuIS

RutIttaium

10101

.76

Os

1102

It
14
32

2

VIII
27 ;

Co
G6611

549332

45

Rh

102 SOS

2

11

77

Ir
2

12
18

15

intuism 2

112 2

VIII
28 ;

Ni
Nadal

3171

46 ;

o
Pd.

it
18

Madmen

106 4

78

Pt
Plsumum

19509

32

I B
29 ;

Cu 1

6354

47 ;

Ag
5.1mo

107 170

79 4

Au '32'
18

CM4 1

196%7

30

Z n "
Zinc

6337

48 ;

Cd
2

Cadamum

luso

80

Hgis
tinter 2

20059

III A

B

10111

13

Al.
Asuminum

26 9315

3

31 ;

G a 3

69 /2

49 I
in11

is
3

Woos

114 12

81 ;

TI
15415.41

201 37

IV A
6 Zi

C
Cmbon

1201115

14 ;

Si
&Yon

28 066

32

Ge
Gemamion

12 51

50 I

.Sn
4

U.

11169

82

Pb
154

20719

V A
7

N
MIMI*

140067

15 ;

Ps
Pnesalcaut

309733

33 ;

As 't
Sisemc

711216

51 I
Sb11

18
5

Mtomem

121 75

201930

VI A
8

0
OM.*

15 0944

16

S
Swim

32 064

2

6

34 8

Se
Selenium

7196

52 ;

T e 'a

127 60

84 ;

Po 3
18

Polonium 6

(2101

VII A
9 ;

F
Worms

18 99114

17

CI
Chionna

35 453

0
2

He
0.9.0,

003

18 ;

Ar
A4ten

1194$

35 ;

D I
elonune

75 909

53 I
I11
18

1041444

126 9344

85 ;

At i'18s2

Astatine 1

12101

36 ;

al
aquton

83 10

54

Xe
Senna

131 30

86

Rn
Akio&

(n)

32
18

18

2

CO



TGT GAMESHEET:' 1.10 Bonding and Valence
81.

When atoms transfer elec- Atoms of elements known as

trons to fill their outer non-metals . elec-

shells, they form trons to become stable.

bonds.

Atoms of elements known as
do not gain or lose

electrons to become stable.

Atoms that share
are joined 13;a chemical
bond.

n4.

Atoms that give up elec-
trons have a
valence. '53,

a Two hydrogen atoms share
electrons to form a hydrogen

Atoms of elements known Elements which are not chemi-

as metals elec- cally active are,
trons to become stable:

Elements at, -c-

trons are classified as

describes the When bondsare formed or Atoms that receive elec-

number of electrons an atom broken is either trons have a

gains, loses or shares to takpn in or given off. valence:
h

form a chemical bond.
10

. ,

The valence electrons of The atoms in alholecule are
an atom are found in the held together by \

.

of the atom.

11 12

13 14

nitrogen

'Atoms that share elec-
trons form bonds.

15

beryllium

16 17

fluorine

18

sodium

19 20

iodine

21

calcium helium

6

lithium

22 23

barium

24

oxygen

25 26

bromine

27

potassidm neon

28 29'

chlorine

30

100



82.

GAMESHEET ANSWERS
1.10 Bonding and Valence

1. ionic :16. -3, non-metal

2. gain : 17. +2, metal

3. noble gases 18. -1, non-metal

4. electrons 19. +3, metal

5. positive 20. +1, metal

6. molecule 21. -1, non-metal

7. lose 22. +2, metal

8. inert 23. 0, noble gas

9. non-metals 24. +2, metal

10. valence 25. +1, metal

11. energy 26. -2, non-metal

12. negative 27. -1, non-metal

13. last shell 28. -1, non-metal

14. chemical bonds 29. 0, noble gas

15. covalent 30. -1, non-metal



TGT PHYSICAL SCIENCE
UNIT: Chemis try

WORKSHEET : Making Chemical Formulas

Objective: I.11--Students will arrange elements and radicals to produce
correct chemical formulae.

Instructions:

Vocabulary :
compound
element
formula,
radical ion
subscript
symbol
valence

0.

This worksheet will help you prepare for the Making' Chemical

Formulas Game. In each item an element'symbol with a valence,

and a radical symbol.and valence are presented. Choose the

correct answer from among the choices provided.0

4

83.



I.

II.

C

84.

Examples and Explanations

Mg
-2

Mg + 0 ,MgO

Step 1. Crisscross *the valences
and drop their signs.

+2

Mg + 0

Mg + 0
.2 2

Step 2. When the valence numbers
are the same, cancel
them. The ,formula there- 6
fore is Mg2.

+2 -1
Mg + Cl

Step 1. Crisscross the. valences
and drop their signs.

+2 -1
Mg + Cl

Mgi + C12

Step 2. The two valence numbers
are different. Drop the
(1) because it is under-
sto64. Leave the 2.
The formula is MgC12.

+1 -2
Na + (S06.) --,A1a2§04

Step 1. Crisscross the valences
. and drop their signs.

Na
+1

+ (S01)
-2

Na2 + (SO4)1

Step 2. The two valence numbers
are different. Drop the
(1) because itis under-
stood. Since a number is
not needed you may drop
the parentheses. Leave
the 2. The formula is
Na2SO4.

i

IV.
+

-2Al
3
+ (SO4) --,Al2(SO4)3

Step 1. Crisscrw the valences
and drop'mtheir signs.

Al
+3

+ (SO )
-2

4

Al2 + (S0,)3

Step 2. The two valence numbers
are different. Keep both
numbers and the parentheses.
The formula should read
Al

2
(S0

4
)
3'

V.i (NH4)
+1

+ (NO3)
-1

NH4NO3

Step 1. Crisscross the valences
and drop their signs.

(NH,)
+1 -1

+ (p0 )
4

+ (NO3)1

Step 2. When the valence numbers
are the same, drop them:
Since the numbers are not
needed the parentheses may
be dropped. The formula
is NH

4
NO

3'



() 11 WORKSHEET : n.11 Making Chemical Formulas
.85.

+2 -1 +2 -2 + +2

Zn + Cl Ca + 0 H + 0

ZnC12

b) Zn2C1

c) Cl
2
Zn

' d) ZnCI

a) Ca02

b) Ca
2
0
2

CC) OCa

d) Ca0 4
2

a) HO
2

b) H2O

c) OH
2

d) HO
3

K
+1

+
-1

a) K(NO3)2

b) ON04

c) K2NO3

d) 16103,,,(//

4

K
+1
N.* (SO4)

-2

a) KS03

b) K(SO4)2

c) K
2
SO

4

d) KSO4
5

Al + (SO4)
-2

a) A13(S0)2

b) Al2(S0
4

)
3

c) Al2S07

d) AlSO4
6

+3 -1
Al + (OH)

a) A1(OH)3

'Irb) AlOH
3

c) Al3OR

d) A120H
7

Na
+1

+ Cl
-1

a) NaC1
2

b) CINa

c) NaCI

d) Na
2
Cl

0 8

Na
+1

+ 0
-2

a) Na0
2

b) ONa

c) Na

d) Na20
9 .

+2 -2
Mg + 0

a) Mg02

b) Mg20

c) Mg0

d) Mg202

Mg
+2 + (PO4)

-3

a) Mg3(PO4)2

b) Mg2(PO4)3

e5
c) Mg3P06

d) MgPO4

10 11

A,

+
Al

3
+ (PO4)

-3

a) A13(PO4)3

b) AlP0
4

c _Al
3
PO

7

d) Al
3
(PO4 )

2
12

+S-2

O

a) HS
2

b) HS

c) SH2

d)H2S
13

Al
+3

+ S
-2

a) A13S2

b) Al2S3

c) AIS

d) S2A1
0 14

+2 -2
Fe + S

a) Fe
2
S
2

b) Fe
2
S

c) FeS

d) FeS2
15

V



TGT WORKSHEET: I.11 Making Chemical Formulas

.1

+3 -2
Al + 0

a) A1203

b) A1302

c) A10

d) A103

+1
',(NH

4
) + (OH)

a) NH50

b) NH'OH
5

c) NH
4
(OH)

2

'd) NH4OH

z

7

.86.

(NH
4

)

+1
+ (CO

3
)

a) NH
4
(CO

3
)
2

b) (NH
4

)

2
CO

3

c) NH CO
6 3

d) (NH
4

)
2
CO

4
1R

-1
oCu

+2
+ Cl

a) CuC12

b) CuCl

c) Cu2C1

d) C1Cu2
19

+4 -2
C + 0

a) C
4
0
2

b) CO
2

c) CO

20

Fe4 + 0
-2

a) Fe302

b) Fe0

c) FeO

d) Fe
2
0
3

4

22

Fe
+3

(OH)

a) Fe
3
OH

b) Fe0H
3

c) Fe(OH)
3

d) Fe3(OH)3
23

Ca
+2

+ I-1

a) Ca2I

b) CaI

c) Cal
2

d) Ca
2
I
2

+1 -/
H + (SO

4
)

a) H(S0
4

)

2

b) HSO
4

c) H3SO4

d) H
2
SO

4

25

28

K
+1

+ I-1

a) KI

b) K
2
I

c) KI
2

d) K
2
I
2

26

+ t -1
C
4

+ Cl

a)

b) C4C1

c) C3C1

d) CC1
4

.1

21

Ag
+1

+ S
-2

a) AgS2

b) Ag S
2

c) AgS

d) SAg

N
24

+1 -1
(NH

4
) + I

a) NH I
5

b) NH4I

c) NHI

d) (NH
4 2

) I

27

+2 -1
Ba + (OH)

a) Ba
2
OH

b) Ba(OH)
2

c) Ba0H2

d) BaOH

114

29

+4
C + S

-2

a) CS

b) C
4
S
2

c) CS2

d) CS
4

30



T 8/.

WORKSHEET ANSWERS.
I.11 Making Chemical Formulas

1. a, ZnC12 16. a, Al 0
2 3

.

2. d, Ca0 17. d, NH
4
OH

3. b, H2O 18. b, (NH4)2CO3

y'
4. d, KNO

3
19. la, CuC12

5. c, K
2
SO

4 v.

20. b, CO
2

6. b, Al2(SO4)3 21: d, CC1
4

7. a, A1(OH)3 22. d, Fe
2
0
3

8. c, NaC1 .. ,23. c, Fe(OH)3

9. d, Na20 24. ,b, Ag
2
S '-

10. c, Mg0

11." a, Mg3(PO4)2

25. c, CaI
2

26. a, KI

12. b, A1PO4 27. b, NH
4
I

13. d, H2S (18. d, H2SO4

14. b, Al2 S
3

29. b, Ba(OH)2

15. c, FeS jib. c, CS
2

1

5

.
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1.(11r GAMES_HEET: I.11 Making Chemical Formulas 88.

0

+2 -1
Zn + Cl

a) ZnC1
2

b) Zn
2
Cl

c) ZnC1

1

Mg
+2

+ (PO )

Mg3(PO4)2

b) Mg
2
(PO

4
)

3

c) MWO6

2

+4 -L
C +>C1

a) CC1

.b)
4
Cl

c) CC1
4

Ca
+2

+ 0
+2

a) Ca02

b) Ca
2
0
2

c) Ca0

+3 -3
Al + (PO

4
) kiN

a) A13 (PO
4

)
3

/b0 AlP0
4

c) A13P07

5

Fe
+3

+ 0
-2

a) Fe 0
3 2

b) Fe0

c) Fe
2
0
3

H+1 0+ -2

. a) H02

b) 1120

c) HO

7

H
+1

+ S-2

a) HS
2

b) HS

c) H2S

8

Fe
+3

+ (OH)
-1

a) Fe
3
OH

b) Fe0H
3

c) Fe(OH)
3

9

1(

+1
+ )7

1

4.3

a) K(NO3)2

b) K2NO3

c) KNO
3

I

10

Al
+3

+ S
-2

a) Al
3
S
2

'N) Al S
2 3

c) AlS

11

+1:2
Ag + S

a) AgS2

b) *A1g2S

c) AgS

+1 -2
K + (SO

4
)

a) KSO
3

b) K(SO4)2

c) K2SO4

13

+2 - -2
Fe + S

a) Fe
2
S
2.

b) Fe
2
S

c) FeS I

14

+2 -1
Ca + I

a) Ca
2
I

b)'CaI

c) CaI
2

15

I t)
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17 (I -1 GAMESHEET: I.11 Making Chemical Formulas

4

+3 +3 -2
Al + (SO4)-2 Al + 0

a) A13(SO4)2 a) A1203

b) Al 2(S0 4)3 13)

302

c) Al2 SO7 c) Al)

16 17

+1 - -1
K + I

a) KI

b) K
2
I

c) KI
2

a
89.

+3 -1
Al + (OH)

a) Al(OH)3

b) AlOH
3.

c) Al
30H

19

+1
a

(NH4) +

a) NH
5
OH

b) NH4 (OH)
2

c) NH
4
OH

(NH4)
+1

,a) NH
5
I

b) NH
4
I

c) NHI

+ I
1.

20 91

+1 -1
Na +

a) NaC1

b) C1Na

c) Ns Cl

2

22

(NH)4
+1

+ (CO3)

a) NH (CO )
4. 3 2

b) (NH ) CO
4 2 3

c) NH 603

23

+1 -2
H + (SO4)

a) H(SO4)2

b) H
3
SO4

c) H SO
2 4

24

+1 -2
Na + 0

a) Na0
2

b) Na0

c) Na 20
2

25

+2 -1
Cu + Cl

a) CuCl
2

b) CuCl

c) Cu2C1

26

+2 -1
Ba + (OH)

a) Ba
2
OH

b) Ba(OH)
2

c) BaOH
2

97

+2 -2
Mg + 0

a) Mg0
2

b) Mg20

c) Mg0

+4 -2
C + 0 +4C + S

-2

a) C402 a) CS

b) CO b) C S
2 4 2

c) C40 c) CS
2

. 1 1 ';
28, 29 30



1. a, ZnC12

2. a, Mg (PO )
3 4 2

3. c, CC14

4. c, Ca0

5. b, A1P94

6. c, Fe
2
0
3

7. b,

8. c, H2S

9. c, Fe(OH)3

10. c, KNO3

11. b, Al2 S3S

12. b, Ag2S

13. c,.K2SO4

14. c, FeS

15. c, Cat2

GAMESHEET ANSWERS
I.11 Making Chemical Formulas

116

16. b, Al (SO )
2 4 3

17. a, A120
3

18. a, KI

19. a, A1(OH)3

20. a, NH
4
OH

21. b, NH
4
I

22. c, NaC1

23. b, (NH
4

)
2
CO

3

24. c, H
2
SO
4

25. c, Na
2
0

26. a, CuC12

27. b, Ba(OH)
2

28. c, Mg0

29. b, CO2

30. c, CS2

90.



TGT PHYSICAL SCIENCE
UNIT: Chemis try

WORKSHEET: Identify the Reaction

Objective : I.12--Students will identify reactions 'by examining their
equations.

Instructions : This worksheet will help you prepare.forthe Identify the
Reaction Game. Study the "Basic Chemical Reaction" sheet.
Identify each reaction as composition, decomposition, re-
placement, or double replacement. In the tournament you
will not use the "Basic Chemical Reaction" sheet,'but will
choose by multiple choice.

Vocabulary:
composition
compound
decomposition
doubt replacement

mi
elem nt
eq tion
radical ion
reaction
replacement
yields (---.))

4.7

Common Radical List:
1. CO3 -Carbonate 4. NO3 -Nitrate

2. C10
3
-Chlorate 5. PO4 -Phosphate

3. OH-Hydroxide 6. SO4 -Sulfate

1 :)

91.



c
ti

Basic Chemical Reactions

4

Composition

Examples:

Decomposition

Examples:

Element + Element--, Compound Compound -ip Element + Element

a + b --* ab ab -p a + b

(Fe + S -- FeS 2Hg0 --:>. 2Hg + 0
2

Replacement

Example:

Element + Compound--> Element + New Compound

a + be b + ac

Fe + CuC12 Cu + FeC1
2

Or

a + bxy --* b + axy

Zn + H
2
SO

4
H
2

ZnS0
4

92.

Double Replacement

Example:

Compound + Compound --> New Compound + New Compound

ab + cd cb ad

Na
2
S + CuC12 CuS + 2NaC1

or

ab + cxy cb axy

KC1 + AgNO3 AgC1 KNO3



TGT WORKSHEET: 1.12 Identify the Reaction
93.

Hydrogen
Zinc

Chloride

a)

b)

c)

d)

Chloride +
Hydrogen + Zinc

Mercuric Oxide Mercury

Oxygen

a) composition
b) decomposition
c) replacement
d) double replacement

A

2

Carbon.

Carbon

a)

b)

c)

d)

+ Oxygen --=).

Dioxide

composition
decomposition
replacement
double replacement

3

composition
decomposition
replacement
double replacement

1

Water--> Hydrogen + Oxygen

a) composition
b) decomposition
c) replacement
d) double 'replacement

Copper + Silver Nitrate
Silver + Copper Nitrate'

a) composition
b) decomposition
Oveplacement
d) double replacement

Calcium Chloride + Sodium
Carbonate=3, Sodium Chloride +
Calcium Carbonate

a) composition
b) decomposition
c) replacement
d) double replacement

--->

C

Sodium
Sodium

a)

b)

c)

d)

+ Chlorine Bromine + Sodium Iodide
Iodine + Sodium Bromide

a) composition
b) decomposition
c) replacement
d) double replacement

Copper
Copper

a)

b)

c)

d)

Chloride

Chloride

composition
decomposition
replacement
double replacement.:,

. 8

+ Chlorine

composition
decomposition
replacement
double replacement

9

Sodium Sulfide + Copper

Chloride ÷Copperfgulfide
+ Socium Chloride

a) composition
413) decomposition

c) replacement
d) double replacement

10

Iron + Sulfur--* Iron
Stilfide

a) composition
b) decomp9sition
c) replacement
d) double replacement

11

Hydrogen
Hydroxide

Water

a)

b)

c)

d)

Chloride + Sodium
Sodium Chloride +-*

composition
decomposition,
replacement
double replacement

12

Iron + Hydrogen Sulfate
Hydrogen + Iron Sulfate

Potassium + Iodine --=0
Potassium Iodide

a) composition
b) decomposition
c) replacement

d) double replacempnt

12' 14

(Nitric?

Hydrogen
HydroxideiPotassium
+

a)

b)

c)

d)

kcid)

Nitrate + Potassium
Nitrate

Water

composition
decomposition

replacement
double replacement

15

a) composition
b) decompOsitiod
c) replacement

d) double replacement

13



17 (1 71 WORKSHEET : 1.12 Identify the Reaction

Silver Oxide-4 Silver +
Oxygen

a) composition
b)' decomposition

c) replacement
d) double replacement

94.

KC1 + AgNO3 -11. AgC1 + KNO
3

a) composition
b) decomposition
c) replacement
.d) double replacement

2Fe + 0
2
--7> 2Fe0

a) composition
b) decomposition
c) replacement
d) double replacement

CuCl--). Cu + Cl
2' 2

a) composition
b) decomposition
c) replacement
d) double replacement

19

2H9 + 0
2

2H20

a) composition
b) decomposition
c) replacement
d) double replacement

20

Fe + CuC12 *Cu + FeC1
2

a) composition
b) decomposition
c) replacement
d) double replacement

21

HNO
3
+ KOH---->KNO

3
+ 4

2
0

a) composition'
b) decomposition
c) replacement
d) double replacement

22

2H20--)..2H2 + 02

a) composition
b) decomposition
c) replacement
d) double replacement

23

HCi. Na0H--9. NaCl + H2O

a) composition
b) decomposition
c) replacement
d) double replacement

24

Fe + S FeS

a) comppsition
b) decomposition
c) replacement
d) double replacement

25

Fe + H2" + FeC12

a) oomposition
,b) decomposition
c) replacement
d) double replacement

C12 + 2KI --N 12 -r 2KC1

a) composition
b) decomposition
0 replacement
d) double replacement

21180 2Hg + 02

a) composition
b) decomposition
c) replacement
d) double replacement

26 27

BaC1
2
+ Na

2
SO

4
-4). 2NaC1 +

BaSO4

a) composition
b) decoMposition
c) replacement
d) double replacement

1
29

2KC10 --->2KC1 + 30
2

a) composition
b) decomposition
c) replacement

d) double replacement

30



1. c)

2. b)

3.' a)

4. b)

5. c)

6. d)

7. 'a)

8. c)

9. b)

10. d)

11. a)

12. a)

13. c)

14. a)

15. d)

ler

WORKSHEET ANSWERS
1.12 Identify the Reaction

replacement

decomposition

composition

decomposition

replacement

double replacement

composition

replacement

decomposition

double replacement

composition

double replacement

replacement,

composition

double replacement

1 r)

(L')

16. b)

17. d)

18. a)

19. b)

20. c)

21. c)

22. d)

23. b)

24. d)

25. a)

26. c)

27. b)

28. c)

29. d)

30. b)
4

decomposition

double replacement

composition

decomposition

replacement

replacement

double replacement

decomposition

double replacement

composition

replacement

decomposition

replacement

double replacement

decomposition

r

95.



T G T GAMESHEET: 1.12 Identify the Reaction
96.

2HC1 + Zn--alanC1,) + H2

a) composition
b) decomposition
c) replacement
d) double replacement

C + CO2

a) composition
b) decomposition
c) replacement
d) double replacement

Potassium Chloride + Silver
Nitrate -*Silver Chloride +
Potassium Nitrate

a) composition
b) decomposition
c) replacement
d) double replacement

21120 2H 2+0 2

a) Composition
b) decomposition
c) replacement
d) double replacement

Calcium Chloride + Sodium
Carbonate *Sodium Chloride
+ Calcium Carbonate

a) composition
b) decomposition
c) replacement
d) ruble replacement

Hydrogen Oxygen -*Water

a) composition
b) decomposition
c) replacement
d) double replacement

Sodium + Chlorine ---AP
Sodium Chloride

a) composition
b)rdecomposition
c) replacement
d) double replacement

fr

Copper Chloride--oCopper +
Chlorine

a) composition
b) decomposition
c) replacement
d) double replacement

Fe + 2HC1--*H
2

+ FeC1
2

a) composition
b) decomposition
c) replacement
d) double replacement

HC1 + NaOH 1 NaCl + H2O

a) composition
b) decomposition
c) replacement
d) double replacement

10

Water _Hydrogen + Oxygen,

a) composition
b) decomposition
c) replacement
d) double replacemeht

11

Sodium Sulfide + Copper
Chloride Copper Sulfide +
Sodium Chloride

a) composition
b) decomposition
c) replacement
d) double replacement

12

Fe + H
2
SO

4
-iH2 + FeS0

4

a) composition
b) decomposition
c) replacement
d) double replacement

13

BaC1
2

+ Na
2
SO

4
2NaC1 +

BaS0
4

a) composition
b) decomposition
c) replacement
d) double replacement

I r) .4

.(. .1 14

HNO + KOH KNO3 + H2O

a) composition
b) decomposition
c) replacement
d) double replacement

15



97.

-rwr GAMESHEEr: 1.12 Identify the Reaction

Iron + Sulfur- Iron

Sulfide

a) composition
b) decomposition
c) replacement
d) double replacement

16

Silver Oxide --> Silver +

Oxygen

a) composition
b) decomposition
c) replacement
d) double replacement

17

211g0-->.2Hg +02

,a) composition
b) decomposition
c) replacement
d) double. replacement

18

CuC12 --).Cu + Cl2

a) composition
b) decomposition
c) replacement
d) double replacement

19

Fe + CuCl
2
-->Cu + FeC1

2

a) composition
b) decomposition
c) replacement
d) double replacement

20

C12 + 2K1 12 + 2KC1

a) composition
b) decomposition
c) replacemeht
d) double replacement

21

1

, Br
2
+ NaI 12 + NaBr

a) composition
b) decomposition
c) replacement
d) double replaCement

22

Mercuric Oxide Mercury +
Oxygen

a) composition
b) decomposition
c) replacement
d) double replacement

23

Hydrogen Chloride + Sodium
Hydroxide -- .Sodium Chloride
+ Water

a) composition
b) decomposition
c) replacement
d) double repladement

24

Copper + Silver Nitrate-4.
Silver + Copper Nitrate

a) composition
b) decomposition
c) replacement
d) double replacement

25

Fe + S FeS

a) composition
b) decomposition
c) replacement
d) double replacement

26

2K 44, I
2

2K1

a) composition
b) decomposition
c) replacement
d) double replacement

27

Hydrogen Nitrate +
Potassium Hydroxide
'Potassium Nitrate + Water

a) composition
b) decomposition
c) replacement
d) double replacement

28

2KC10
d3
. 2KC1 + 30

2

a) composition
b) decomposition
c) replacement
d) double replacement

' 29

Iron + Oxygen Iron Oxide

a) composition,.
b) decomposition
c) replacement
d) double replacement

30



1,7

GAMESHEET ANSWERS
1.12 Identify the Reaction

1. c) replacement

2. a) composition

3. 0 double replacement

4. b) decofrposition

5. d) double replacement

6. a) composition

7. a) composition

8. b) decomposition

9. c) replacpment

10. d) double replacement

11. b) decomposition

12. d) double replacement

13. c) replacement

14. d) double replacement

15. d) double replacement

16. a)

17. b)

18. b)

19. b)

20. c)

21. c)

22. c)

23. b)

24. d)

25. c)

1

26. a)

27. a)

28. d)

29. b)

30. a)

composition

decomposition

decomposition

decomposition

replacement

replacement

replacement

decomposition

double replacement

replacement

composition

composition

double replacement

decimposition

composition



TGT PHYSICAL SCIENCE
UNIT: Chemistry

WORKSHEET: Organic and Inorganic Formula

Objective : I.13--a. Students will construct a simple molecular formula
when given the structural pprnula.

b. Students will identify a given structural formula
as-being either organic or inorganic.

Instructions: This worksheet will help you prepare for the Organic and
Inorganic Formulas Game. A structural formula is 'presented
in each item. For items 1-15, write'the simple molecular
formula for each molecule or compound. For items 16-30,
identify each molecule or compound as being -organic or
inorganic. In the tournament, you will be expected to
identify each formula as organic or inorganic and give
the molecular formula.

4 Vocabulary:
bond

inorganic compound
organic compodnd
simple molecular formula
structural formula

99.



100.

TGT WORKSHEET: 1.13 Organic and Inorganic Formulas

Na -C1

Cl

C1 C C1

Cl

. 0

1

4

0 Q

H H

I I

H C C

H H

K- I

a

3

H

H C H

H
0

HO Al 'OH

10

13

Ag-S-Ag

H-S-H

12

15



101.

. TGT WORKSHEET: 1.13 Organic and Inorganic Formulas1

H ,Hs/

$

16

Na-C1

f

0
'a \ S/

r

11

H C H

H

I

19

0-0

20

11 H

IHC COH
I I

H H

21

H-S

I

'H

22

H H

I I

H C C H .
I I

H H

23

a

24

Cl

Cl C Cl
I

C1

25

Cu-S

26

K-I

,

27

OH

1

HO AL -- OH

28

H H H

O o d

I I IH CCCH
I I I

11 H H

Ag
S

Ag

29 30



0

102.

1.

2.

3.

4.

5.

NaC1

H2O

CO
2

CC1
4

CuS

WORKSHEET ANSWERS
1.13 Organic and Inorganic Formulas

16. inorganic

17. inorganic

18. inorganic

19. organic

20: inorganic

6.
-C2H6 21. organic

7. SiO
2

22. inorganic

.8. C
2
H
5
OH 23. organic

9 KI 24. inorganic

10% CH
4

25. organic 24

0
2

26. inorganic

12. Ag2S 27. inorganic

13. A1(OH)
3

28. inorganic /7

14. C H OH 29. organic
3 5 3

15. H
2
S 30. inorganic



H -C1

103.

.TGT A MES,HEET: 1.13 Organic and Inorganic Formulas

H
11

H

O 0 0

I I I

H C C C H
I I

H H H

Cl

ClC --C1

Cl

Na-OH K-Cl
1.1

0

HO Al-- OH

H C H
4

,n H

H H

I I-HCICOH
I I

H H

NC /
H C/ C H

C = C

H
\

0 0

Cu-S

atENPUNI.

H H 11

I I

11C CC
I I

H H H

8 9

AkAg
S/

H H

I IHCCH
H H

I

0 0

%si

13 14 156T6=IMINII



TGT GAMESHEET: 1.13 Organic and Inorganic Formulas
,

104



GAMESHEET ANSWERS
1.13 Organic and Inorganic Formulas

1. inorganic HC1

2. organic C
3
H
5
( H)

3

3. organic CC1
4

4. inorganic NaOH

5. inorganic K-Cl

6. inorganic Al(OH)3

7. organic CH
4

8. inorganic SI02

9. organic C4H8

10. organic C
2
H
5
OH

11. inorganic CuS

12. inorganic Ag2S

13. organic C6H6

14. organic C2H6

15. inorganic SO
2

I

16. inorganic H
2
S

17. inorganic KOH

18. organic CHC13

19. organic C
3
H
6

20. inorganic NaC1

21. organic C2H4

22. inorganic H2O

23. organic CH3OH

24. inorganic KI

25. inorganic FeC13

26. organic C3H4

27. organic CH2C12

28. inorganic Mg0

29. inorganic CaI2

30. organic C
2
H
2



4

t

)
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TGT PHYSICAL SCIENCE
UNIT: Chemiitry

WORKSHEET: Chemistry Vocabulary Review

Objective : I.14--Students will define chemistry unit terms.

../

e

Instructions: This worksheet will help you prepare for the Chemistry Vocabulary
Review Game. In items 1-15, choose the correct answer from the
choices provided. In items 16-29, read the definition and un-
scramble the underlined word which is defined. Refer to the
vocabulary list below to help you with items 16-29. In the
tournament game, you will be asked to read a statement to
determine if it is true or false. If it is false you must
replace the underlined word with the correct answer.

Vocabulary:
atom neutron
atomic weight or mass number non-metal
atomic number orbit
apparatus periodic table
compound precipitate
crystals proton
electron radical ion
electron cloud scientific law
equation 'solute
energy level solution
formula solvent
metal suspension
mixture symbol
molecule theory
nucleus

A

134 .

c

106.



17GT MiC)FIKSHEEEET: 1.14 Chemistry Vocabulary Review

107.

Elements that gain elec-
trons Alien interacting chem-
ically with other elements.

a) metals
b) noble gases

c) non-metals

A chemical reaction
expressed with chemical

symbols.

a) element
b) compound
c) equation
d) formula

1

A solute dissolved in a
solvent forms a(n)

a) compound
b) element
c) suspension
d) solution

2

A mixture containing particles
of insoluble material too tiny
to settle to the bottom, yet
big enough to make the liquid
look muddy or milky instead
of clear.

a) suspension c) precipitate
b) solution d) compound

4

The name of the'particle of
an element that takes part
in a.chemical reaction.

a) atom
b) electron
c) molecule
d) proton

5

A substance formed by the
chemical combination of two
or more elements.

a) element
b) compound
c) mixture
d) solution

6

A positively charged
particle found in the
nucleus of an atom.

a) orbit
b) electron
c) neutron
d) proton

7

The smallest particle of a
substance still having the
chemical properties of that
substance.

a) atom
b) electron
c) molecule
d) proton

8

One or two letters which
represent an element.

a) formula
b) symbol
c) equation

An element that gives up
its electrons when inter-
acting chemically with
other elements.

a) metal
b) noble gas
c) non -metal

.The part of the atom that
contains the protons and
neutrons.

a) electron cloud
b) the hub
c) the nucleus
d) orbit

A particle outside the
nuclei of atoms with a
negative charge.

a) electron
b) proton
c) neutron
d) orbit

An insoluble substance that
forms during a chemical
reaction.

a) solvent
b) solute
c) noble gas
d) precipitate.

14

9

An ion composed of two or
more atoms that acts as a
single unit in chemical

interactions.

a) element
b) compound
c) mixture
d) radical

11211111,

Two or more chemical sub-
stances combined physically.

a) element
b) compound
c) mixture
d) solution

15



TGT WORKSHEET: 1.14 Clei tnistry Vocabulary Review

A particle in the atomic
nucleus, that has no elec-

.

trical charge and is equal
in mass to the proton.

NTRONEU

16

41111
1Ub:

The path an electron takes
in its movements around the
nucleus. of an atom.

BROTI

17

A

An object whose atoms and
molecules have a definite
arrangement.

RYCTALS

18

A space around the nucleus
of an atom, showing the
general location of elec-

trons.

HSLLE

19

A machine or piece of

equipment. .

ARAPTASU P

20

The MICTAO -BERNUM of an
element is equal to the
number of protons in the
nucleus of an atom.

21

An arrangement of dhemical
symbols and numbers,,that
shows the number and kinds
of atoms in a compoOd.

RMFOIAU

22

The amount of energy which
electrons have in a given
shell around the nucleus
of the atom.

GYENER LELEV
9

23

The arrangement of the
elements in the order of
their atomic numbers.

IODPERIC BLETA

24

The MICTAO EIWGTH of an

element is approximately
equal to thdisum of the
masses of the protons and
neutrons in the nucleus
of an.atom.

25

A substance, usually a
liquid, that will dissolve
a solute.

TNEVLOS

26

An explanation backed up
by many experiments; an
explanation that seems to
work most of the time; a
generalization.

TIFSCIENIC AWL

27

An explanation based on
some facts; to be tested
again and again by exper-

iment.

HEOTRY

28

The substance that will
dissolve in a solvent; to
form a solution.

SOETLU

1

29



WORKSHEET ANSWERS

1. c) non-metal

2. d) solution

3. a) suspension

4. c) equation

5.. a) atom

6. b) compound

7. d) proton

8. c) molecule

9, b) symbol

10. a) metal

11. c) nucleus

12. d) radical

13. a) electron

14. d) precipitate

15. c) mixture

1.14 Chemistry Vocabulary'Review

137

16. neutron

17. orbit

18. crystal

19. shell

20. apparatus

21. atomic number

22. formula

23. energy level

24. periodic table

25: atomic weight

26. solvent

27. scientific law

28. theory

29. solute

109.
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ir (1 7r GAMESHEET: 1.14 Chemistry Vocabulary Review

The smallest particle of a
substance still having the
chemical properties of that
substance is an atom.

True-False

(X theory is an explanation An element that gives up

based on some facts; to be its electrons when inter-

tested again and again'by acting chemically with other

experiment. elements is classified as a
non-metal.

True-False
True-False

An arrangement of chemical A compound is a substance

symbols and numbers that formed by the chemical com-

shows the number and kinds bination of two or more

of atoms in a compound is elements.

called a formula.

True-False

True-False

A chemical equation is an
expression that tells by
formula and symbols what
happens during a chemical
reaction.

True-False

Two or more chemical sub-
stances combined physi-
cally is called a compound.

True-False

7

The atomic weight of an
element is equal to the
number of protons in the
nucleus of an atom.

True-Fale

A mixture containing parti-
cles of insoluble material
too tiny to settle to the
bottom, yet big enough to
make the liquid look muddy
or milky instead of clear is
called a suspension.

True-False

The atomic number of an
element is approximately
equal to the sum of the
masses of the protons and
neutrons in the nucleus of
an atom.

True-False

10

The amount of energy which
electrons have in a given
shell around the nucleus of
the atom is the energy level.

True-False

11

A solvent is a substance,
usually a liquid, that will
dissolve a solute.

True-False

12

An electron is a particle
in the atomic nucleus that
has no electrical charge
and is equal in mass to
the proton.

True-False

13

A proton is a positively
charged particle found in
the nucleus of an atom.

True-False

14

The precipitate is the
substance that will dissolve
in a solvent; to form a
solution.

True-False

15

33
_A.



17c1r GAMESHEET: 1.14 Chemical Voc'abulary Review

The at m is the particle
of element that takes
part in a- chemical teac-

tion.

True-False

One or two letters which
represent an element is
called a formula.

True-False

' 111.

A solid whose atoms or mole-
cules have a definite ar-
rangement is called a
crystal.

True-False

16 18

An orbit is the path an
electron takes in its move-
ments around the nucleus
of an atom.

True-False

19

A shell is the space around
the nucleus of an atom,
showing the general ldcation
of electrons.

True-False

Elements that gain electrons
when interacting chemically
with other elements are
classified as metals.

True-False

21

An ion composed of two or
more atoms that acts as a
single unit in chemical
interactions is called a
compound.

True-False

A solution is a mixture of
a solute dissolved in a
solvent.

True-False

The arrangement of the
elements in the order of
their atomic numbers is
called the periodic table.

True-False

.1

22 24

The part of the atom that
contains the protons and .

neutrons is called the
hub.

True-False

A machine or piece of equip-
ment is called an apparatus.

True-False

A scientific law is an
explanation backed up by
many experiments; an explan-
ation that seems to work
most of the time; a generali-
zation.

True-False

25

A particle outside the
nucleu of atoms with a,
negative charge is called
a neutron.

True-False

28

27

An insoluble substance that
forms during a chemical

reaction is called the
solute.

True-False
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GAMESHEET ANSWERS

1.14 Chemistry Vocabulary Review

1. False, molecule 16. True

2. True 17. False, symbol

3. False, metal 18. True

4. True 19. True

5. True 20. True

6. True 21. False, non-metals

7. False, mixture 22. False, radical

8. False, atomic number 23. True

9. True 24. True

10. False, atomic weight (mass number) 25. False, nucleus

11. True 26. True

12. True 27. True

13. False, neutron 28. False, electron

14. True 29. False, precipitate

15. False, solute
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TGT PHYSICAL SCIENCE
UNIT: Work, Force and Motion

WORKSHEET: Simple Machines

Objective : II.1--a. Students will identify practical examples of
levers.

b. Students will compute the IMA, AMA, and effi-
ciency of a lever system by applying the
formulas.

Instructions: This worksheet will help you prepare for the Simple
Machines Game. In numbers 1-15, use the information
found on the diagram sheet and answer the questions.
In numbers 16-30, identify the picture as a 1st, 2nd

or 3rd class lever.

Vocabulary:
actual mechanical advantage (AMA)
efficiency
effort arm
fulcrum
ideal mechanical\advantage (IMA)
resistance
resistance arm
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Examplele

Effort A 7
Formulas: 1MA -

Resistance
rm

Arm 5
= 1.4

Resistance 350AMA-
Effort 270

AMA 1.3 -
Efficiency = T77, - .9

Use these diagrams to solve the worksheet problems.

'Diagram A

E =225

<---2p.--* 600
off..

Diagram B

/\<

Diagram C

14,
E.1(70

1 ,t2

k

.11111.1M11

EN130

iP
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TGT WORKSHEET: .11.1 Simple Machines

115.

In diagram A the lever is: In diagram A the IMA is:

a. 1st class
b. 2nd class
c: 3rd class

a, 3

b. 4

c.

In diagram A the efficiency In diagram B the lever is:

is:

a. 1

b. .6

c. .9

In diagram B the AMA is:

a. .6

b." 1.6
c. .5

a. 1st class

b, 2nd class

c. 3rd class

In diagram B the efficiency
is:

In diagram A the ANA is:

a. 3

b. 3.2

c. 2,7

3

In diagram B the IMA is:

a. 1.3

b. .7

c. .5

In diagratp".0 the lever is:

a. 1st class
b. 2nd class
c. 3rd class

In diagram C the IMA is: In diagram C the AMA is:

a. 2

b. 3

c. 4 .

a; 3.8

b. 4.2

c. 3.5

10 11

In diagram C the efficiency is:

a. 1.2

b, ,6

c. .9

12

The efficiency of a lever
will:

a. never be greater than 1
b. equal 1

c. be greater than 1

13

In diagram A, if the effort
arm was increased to 8 ft.,
the amount of effort needed
would:

a. increase

b. decrease
c. stay the same

In diagram C, if the resistance
arm was changed to 4, the
effort needed would:

a. increase
b. decrease
c, stay the same

15



16 17 18
116.

19 20 21

22

25

23 24

28 I 27

28 29

0.6°11111.'f

30
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WORKSHEET ANSWERS
II.1 Simple Machines

b) 2nd class 16. 2nd

2. a) 3' 17. 1st

3. c) 2.7 18. 1st

4. c) .9 19. 3rd

5. c) 3rd class 20. 1st

6. b) .7 21. 2nd

7. a) .6 22. 1st

8. b) .8 23. 2nd

9. a) 1st class 24. 1st

10. c) 4 25. '3rd

11. a' 3.8 26. 3rd

12. c) .9 27. 1st

13. a) never greater than 1 28. 1st

14. b) decrease 29. 3rd

15. a) increase 30. 2nd

145



For Use with Gamesheet II.1

Diagram,A

Diagram B

600

E=22-5

ef+. --->

Diagram C

VZ

1500

P

10-f+.

t)

E.-L(00 R

FOT

Ex130

R.ft

118.
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TGT GAMESHEET: ILI. Simple Machines

In diagram A the lever is: In diagram A the IMA is:

a. 1st class

b. 2nd class

c. 3rd class

a. 3

b. 4

c. 2

In diagram A the AMA is:

a. 3

b. 3.2

c. 2.2

3

In diagram A the effi- In diagram B the liver is:

ciency is:
a. 1st class

a. 1 b. 2nd class

b. .5 c. 3rd class

c. .7

In diagram B the IMA is:

a. 1.3

b. .6

c. .5

In diagram B the AMA is: In diagram B the efficiency

is:

a. .5

b. 1.6

c. .7

a. 1

b. .8

c. .5

In diagram C the lever is:

a. 1st class
b. 2nd class

c. 3rd class

In diagram C the IMA is: In diagram C the AMA is:

a. 2

b. 3

c. 4

a. 3.2

b. 4.2

c. 3.8

10 11

The efficiency of a lever
will:

a. never be greater
than 1

b. equal 1

c. be greater than 1

13

In diagram C the efficiency is:

a. 1

b. .6

c. .8

12

In diagram A, if the effort
arm was increased to 10 ft.,
the amount of effort needed
would:

a. increase
b. decrease
c. stay the same

1 4 7
14

In diagram C, if the resistance
arm was changed to 4, the
effort needed would:

a. increase
b. decrease
c. stay the same

15
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1.

GAMESHEET ANSWERS
11.1 Simple Machines

b) 2nd class 16. 1st

2. a) 3 17. 2nd

3. c) 2.2 18. 1st

4. c) .7 19. 1st

5. c) 3rd class 20. 3rd

6. b) .6 21. 2nd

7. a) .5 22. 2nd

8. b) .8 23. 2nd

9. a) 1st class 24. 1st

10. c) 4 25. 3rd

11. a) 3.2 26. 1st

12. c) .8 27. 1st

13. a) never greater than 1 28. 3rd

14. b) decrease 29. 3rd

15. a) increase 30. 1st

f:

..-

i



TGT PHYSICAL SCIENCE
U NIT : Work, Force and Motion

WORKSHEET : Ideal Mechanical Advantage (IMA)

Objective : Students will compute the IMA of simplemechines.

b. Students will match IMA formulas with the proper
machine.

c. Students will identify factors that affect the IMA
of a simple machine.

Instructions: This worksheet will help you prepare for the Ideal

Mechanical Advantage Game. In questions 1-10, read

the statement and choose the correct answer. In

questions 11-30, look at Ore diagram and choose the

correct IMA. A formula and example sheet is pro-
vided for the practice session only, not for the

tournament.

Vocabulary:

effort force
formula

friction
fulcrum

inclined plane
pulley
resistance force
wheel and axle



1. Levers

1st class

"

2nd class

3rd class

2, Inclined Plane

3. Pulley

4. Wheel and Axle

Formulas and Example,

resistance arm

I R

resistance arm

E

effort arm

EE

effort arm

resistance arm

ET Rid

effort arm

Effort Arm
IMA -

Resistance Arm

IMA =
Effort, Arm

Resistance Arm

IMA
Effort Arm
Resistance Arm

IMA =
L (length)

g
H (height)

diameter of axle

diameter
of

wheel

123.

IMA = The number of

strands supporting
the moveable pulley.

IMA =
Diameter of wheel

Diameter of axle



l'GT WORKSHEET: II. 2 .IMA (Ideal Mechanical Advantage)

124.

The IMA of a lever is fourid
by

a)
Resistance
Effort

b)
Effort Arm
Resistance Arm

c)
Resistance Arm

If the IMA of a machine is

4, how much effort will it
take to lift 100 lb?

a) 200 lb

b) 100 lb

c) 50 lb.

d) 25 lb 4

The class lever The IMA of an inclined plane
cannot have an IMA of less is found by using the formula
than 1.

a) 1st

b) 2nd

c) 3rd

If the IMA of a machine
decreases it will take
effort to lift 100 lb.

a) more

b) the same

c) less

a)
I.

11

If the IMA of a machine is 1,
how much effort will it take
to lift 100 lb?

a) 200 lb

b) 150 lb

c) 50 lb

d) 100 lb 6

If the IMA of a machine is
2, how much effort will it
take to lift 100 lb?

a) 200 lb

b) 100 lb

c) 50 lb

d) 25 lb

If the IMA is .5, how much
effort will it take to lift
100 lb?

a) 200 lb

b) 100 lb

c) 50 lb

d) 25 lb

Due to the HMA will
always differ from the IMA.

a) gravity

b) friction

c) inertia

(

The IAA of a class

lever can never be greater
than 1.

a) 1st

b) 2nd

c) 3rd
10

0;9
ft LC- 6 ft

a) 4 c) 1

b) .5

a) 3 c) 4

d) 2 b) 2 d) 5
11 12

D=3

D =12/
/

E

a) 3

b) 2

c) 4

d) I

13

a) 3 b) 2 c) 4 d) 5

1ft

14

a) 3

b) 2

cl 4

dl 1

15
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TGT WORKSHEET: 11.2 WA (Ideal Mechanical Advantage)

a) 1

b) 2

c) 3

d) 4

16

\2

a) 1 b) 2 c) 3 d) 4

3 *ET
6

a) 1. b) 2 c) 3 d) 4
19

a) 2

b) .

c) 3

d) 4

22

a) 4

b) 1

c) 3

d) 2

28

6

I
i

17

a) 1

b) 2

c) 3

d) 4

20

a) 2

b) .5

c) 3

d) 1

23

rg43 ---) < 3 ----*E

a) 3 b) 5 c) 0 d) 1

18

1E-- 2) 4-- 4 ----)Lkii
a) 2 b) .5 c) 3 d) 1

21

k-----------

---------4 I5 IL

a) 6 b) 4 c) 3 d) 5

24

El

a) 2 b) .5 c) 3 d) 4

I
8

1E
4-24

a) 4 b) 8 c) 2 d) 6

6

294V

\---------\Z. i
-- f-E

L----.----.--4--- 6*

a) 3 t, 2 c) 6 d) 4

27

a) 2

b) 5

c) 4

d) 5

30



. WORKSHEET ANSWERS
11.2 IMA (Ideal Mechanical Advantage)

1. (b) Effort Arm
16. (a) 1

Resistance Arm

2. (b) 2nd 17. (c) 3

3. (a) L 18. (d) 1

H

4. (d) 25 lb 19. (b) 2

5. (a) more 20. (c) 3

6. (d) 100 lb 21. (b) .5

7. (c) 50 lb 22. (c) 3

8. (a) 200 lb 23. (a) 2

9. (b) friction 24. (d) 5

10. (c) 3rd 25. (b) 4

11. (d) 2 26: (a) 2

12. (a) 3 27. (a) 3

13. (c) 4 28. (d) 2

14. (b) 2 29. (a) 4

15. (b) 2 30. (b) 5

. 126.



17 (3 11 GAMESHEET: 11.2 IMA (Ideal Mechanical Aevantage)

The IMA of an inclined
plane is found by using
the formula

a)

b) H x

c) ,
If the IMA of a machine is
1, bow much effort will it
take to lift 100 lb?

a) 200 lb

b) 100 lb

c) 50 lb

25 lb

The IMA of a lever is found by

a) Resistance
Effort

127.

If the IMA of a machine is
2, how much effort will it
take to lift 100 lb?

The class lever
cannot have an IMA of
less rhan 1.

a) 1st

b) 2nd

c) 3rd

If the IMA of a machine
decreases it will take

effort to lift
100 lb.

3

Due to the HMA will
ahiays differ from the IMA.

a) gravity

b) friction

c) inertia

a) 200 lb

b) 100 lb

c) 50 lb

d) 25 lb

If the BRA of a machine is 4,
how much effort will it take
.to lift 100 lb?

a) 200 lb

b) 100 lb

c) 50 lb

d) 25 lb

If the IMA is .5, how much
effort will it take to lift
100 lb?

a) 200 lb

b) 100 lb

c) 50 lb

..1.) 25 lb

<-2ft749
6ft.

ET

a) 13 c) 4

b) 2 d) 5 10

The IMA of a class
lever can never be greater
than 1.

a) 1st

b) 2nd

c) 3rd

9

El
<---2 ft -71T-1==.74 f t

a) 4 c) 5

d) 2 12

a) 3

b) 2

c) 4

d) 1

13

155

a) 3 b) 2 c) 4 d) 1

4 ft

I

15
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TGT GAMESHEET: 11.2 IMA (Ideal Mechanical Advantage)

a) 4

b) 2

c) 3

d) 1

[6--3--)<-- -___,E

a) I b) 2 0 3 d) 4 a) 1 b) 2 c) 3 d) 4

16 17

a) 4

b) 3

c) 2

d) I

20

D = 6
D,=2

f---- 3 Et IR]
6

a) 4 b) 3 c) 2 d) 1

19

a) 2

b) .5

c) 3

d) 4

22

a) 2

b) 3

c) 4

d) 5

25

a) 1

b) 2

c) 3

d) 4

28

E [RI

a) 2

b) ,

c) 3

d) 4

23

18

.16 4

a) 4 b) 3 c) 2 d) .5

21

>[RJ ET

a) 2 b) .5 e1 3 d) 4

26

3
__-------i5---

a) 5 b) 4 c) 3 d) .5

4-E

a) 2 b) 4 c) 6 d) 3

24

27

a) 5

R

1 ) 4 e) 3 (I) 2

29

IOD

I
[-R

a) 2

b) 3

c) 4

d) 5

30

5t)
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GAMESHEET ANSWERS
11.2 IMA (Ideal Mechanical Advantage)

1. (a) 1 16. (d) 1

17. (c) 3

2. (b) Effort Arm
Resistance Arm

18. (a) 1

3. (b) 2nd

19. (c) 2

4. (b) 100 lb

20. (b) 3

5. (c) 50 lb

21. (d) .5

6. (a) more
22. (c) 3

7. (b)- friction
23. (a) ?

8. (d) 25 lb
24. (a) 5

9. (a) 200 lb

25. (c) 4

10. (a) 3

26. (a) 2

11. (c) 3rd

27. (d) 3

12. (d) 2

28. (b) 2

13. (b) 2

29. (b) 4

14. (c) 4

30. (d) 5

15. (b) 2



17(0' PHYSICAL SCIENCE
UNIT: -Work, Force and Motion

WORKSHEET : Laws and Principles of Motion

Objective : II.3--Students will be able to apply Newton's laws of
motion and Bernoulli's principle to practical
events,

Instructions: This worksheet will help you prepare for the Laws and
Principles of Motion Game. Read each statement care-
fully and determine which of the following would apply:

Newton's 1st law of motion: A body remains at rest unless
a force makes it move. A force is required to change the
speed or direction of a moving body.

Newton's 2nd law of motion: Acceleration of a body increases
as the amount of force producing the acceleration increases.
The larger the mass of the body, the larger the force
needed to produce acceleration.

Newton's 3rd law of motion: For every force, there is
an equal and opposite force.

Bernoulli's principle: As the speed of a fluid increases,
the pressure around it decreases.

acceleration
force

inertia
mass

130.
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131.

Seat belts are needed in

a car.

a. Newton's 1st law

b. Newton's 2nd law

c. Newton's 3rd law

d. Bernoulli's principle

A rocket ship being launched.

a. Newton's 1st law

b. Newton's /nd law

c. Newton's 3rd law

d. Bernoulli's principle

A baseball curving.

a. Newton's 1st law

b. Newton's 2nd law

c. Newton's 3rd law

d. Bernoulli's principle

A shotgun kicking when it

is fir/01-4

a. Newton's 1st law

b. Newton's 2nd law

c. Newton's 3rd law

d. Bernoulli's principle

4

A drag chute being used to

stop a racing car.

a. Newton's 1st law

b. Newton's 2nd law

c. Newton's 3rd law

d. Bernoulli's principle

The farther back you pull a
bow string, the farther the
arrow travels.

a. Newton's 1st law

b. Newton's 2nd law

c. Newton's 3rd law

d: Bernoulli's principle

6

A golf ball hooking.

a. Newton's 1st law

b. Newton's 2nd law

c. Newton's 3rd law

d. Bernoulli's principle

A cannon moves back as a
shell is fired from it.

a. Newton's 1st law

b. Newton's 2nd law

c. Newton's 3rd law

d. Bernoulli's principle

The need for a head rest
in a car.

a. Newton's 1st law

b. Newton's 2nd law

c. Newton's 3rd law

d. Bernoulli's principle

A car is moving at a high
rate of speed. A window

is opened and papers fly
out of the car.

a. Newton's 1st law

b. Newton's 2nd law

c. Newton's 3rd law

d. Bernoulli's principle

10

The movement of a rotating

lawn sprinkler.

a. Newton's 1st law

b. Newton's 2nd law

c. Newton's 3rd law

d. Bernoulli's principle

11

Anelectric paint spraying
outfit.

a. Newton's 1st law
b. Newton's 2nd law

c. Newton's 3rd law

d. Bernoulli's principle

12

It takes more force to move
a loaded wagon than it does
to move an empty wagon.

a. Newton's 1st law
b. Newton's 2nd law

c. Newton's 3rd law
d. Bernoulli's principle

13

The shape of an airplane
wing.

a. Newton's 1st law

b. Newton's 2nd law
c. Newton's 3rd law

d. Bernoulli's principle

14

A boy jumps to a dock from

a boat. The boat moves away

from the dock.

a. Newton's 1st law

b. Newton's 2nd law

c. Newton's 3rd law
d. Bernoulli's principle

15

7):
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It is more difficult to
get a car to move than it
is to keep it moving.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

16

An atomizer.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law

d. Bernoulli's principle

It takes more force to push
a truck than it does a car. ,

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

The action of a vacuum
cleaner.

a. Newton's 1st law
b. Newton's 2nd law

c. Newton's 3rd law
d. Bernoulli's principle

19

The movement produced when
paddling a canoe.

a. Newton's 1st law'

b. Newton's 2nd law

c. Newton's 3rd law
d. Bernoulli's principle

20

A bus stops quickly and a
person standing falls forward.

a. Newton's 1st law

b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

21

A ball suspended by a
stream of air.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

22

An air foil on a racing car.

a. Newton's 1st law
b. Newton's 2nd law

c. Newton's 3rd law
d. Bernoulli's principle

A horse stops quickly and
the rider falls over his

head.

a. Newton's 1st law

b. Newton's 2nd law
c. Newton's 3rd law

d. Bernoulli's principle

24

;



WORKSHEET ANSWERS
11.3 Laws and Principles of Motion

1. a) Newton's 1st law

2. c). Newton's 3rd law

3. d) Bernoulli's principle

4. c) Newton's 3rd law

5. a) Newton's 1st law

6. b) Newton's 2nd law

7. d) Bernoulli's principle

8. c) Newton's 3rd law

a, a) Newton's 1st law

10. d) Bernoulli's principle

11. c) Newton's 3rd law

12. d) Bernoulli's principle

lid

13. b) Newton's 2nd law

14. d) Bernoulli's principle

15. c) Newton's 3rd law

16. a) Newton's 1st law

17. d) Bernoulli's principle

18. b) Newton's 2nd law

19. d) Bernoulli's principle

20. c) Newton's 3rd law

21. a) Newton's 1st law

22. d) Bernoulli's principle

23. d) Bernoulli's principle

24. a) Newton's 1st law

133.
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134.

Seat belts are needed in
a car..

a. Newton'.s 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

A baseball curving.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

An air foil on a racing car.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

3

A shotgun kicking when it
is fired.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

The farther back you pull a
bow string, the farther the
arrow travels.

a: Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

It takes more force to push
a truck than it does a car.

a. Newtqn's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

A golf ball hooking.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

The need for a head rest in
a car.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

A bus stops quickly and a
person standing falls forward.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

9

A car is moving at a high
rate of speed. A window
is opened and papers fly
out of the window.

a. Newton's 1st law
b. Newton's 2nd law
6. Newton's 3rd law
d. Bernoulli's principle

10

An electric air paint
spraying outfit.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law.
d. Bernoulli's principle

11

A horse stops quickly and the
rider falls over his head.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

It takes more force to move
a loaded wagon than it does
to move an empty wagon.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

13

A boy jumps to a dock from a
boat. The boat moves away
from the dock.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

14

A rocket ship being launched.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernbulli's principle

15
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It is more difficult to
get a car to move than it
is to keep it moving:

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoultr's principle

16

A cannon moves back as a
shell is fired from it.

a. Newton's 1st 'aw
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

19

An atomizer.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

22

135.

A drag chute being used to
stop a racing car.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

17

The action of a vacuum
cleaner.

a. Newton's 1st law
b. Newton's 2nd 1.w
c. Newton's 3rd law
d. Bernoulli's principle

A ball supported by a stream
of air.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

20

The movement of a rotating
lawn sprinkler.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

The shape of an airplane
wing.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

23

The movement produced when
paddling a canoe.

a. Newton's 1st law
b. Newton's 2nd law
c. Newton's 3rd law
d. Bernoulli's principle

IN. 1 1 I 1 MR ME I MI 1
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GAMESHEET ANSWERS
11.3 Laws and Principles of Motion

1. a) Newton's 1st law

2. d) Bernoulli's principle

3. d) Bernoulli's principle

4. c) Newton's 3rd law

5. b) NeWton's 2nd law

6. b) Newton's 2nd law
%CT.

7. d) Bernoulli's principle

8. c) Newton's 3rd law

9. a) Newton's 1st law

10. d) Bernoulli's principle

11. d) Bernoulli's principle

12. b) Newton's 1st law

13. b) Newton's 2nd law

14. c) Newton's 3rd law

15. c) Newton's 3rd law

16. a) Newton's 1st law

17. a) Newton's 1st law

18. d) Bernoulli's principle

19. c) Newton's 3rd law

20. d) Bernoulli's principle

21. c) Newton's 3rd law

22. d) Bernoulli's principle

23. d) Bernoulli's principle

24. c) Newton's 3rd law

136.



TGT PHYSICAL SCIENCE
UNIT: Work, Force and Motion

WORKSHEET: Density

Objective : II.4--a. Students will define terms related to density.

Instructions:

Vocabulary:

b. Students will apply the density formula and
find the density of regular and irregular
shaped objects.

This worksheet will help you prepare for Density Game.
Read each item and choose the correct answer.

Archimedes' principle
buoyant force
density
force

MSS
volume
weight

i l..
-, )t)
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TGT WORKSHEET: 11.4 Density

Mass is defined as:

a) The amount of space
matter occupies.

b) The amount of matter
in an object.

c) Force of gravity
pulling on an object

138.

Volume is defined as:

a) The amount of space
matter occupies.

b) The amount of matter
in an object.

c) Force of gravity
pulling on an object. 2

Weight is defined as:

a) The amount of space
matter occupies.

b) The amount of matter
in an object.

c) Force of gravity
pulling on an object. 3

The metric system unit
for measuring mass is:

a) gram (g)

b) centimeter (cm)

c) cubic centimeter (cm3

d) meter (m)

In the metric system a
unit for measuring volume
is:

a) gram (g)

b) centimeter (cm)

c) cubic centimeter (cm3)

d) meter (m)

Units used to express
density in the metric

system:

a) g/cm
3

b) g/cm

c ml/g

To find the mass of a
solid cube you would:

a) multiply L x W x H

b) place it on a balance

c) find its weight in
water

To find the volume of a
cube you would:

a) multiply L x W x H

b) place it on a balance

c) find its weight in
water

To find the density of
a cube you would

a) multiply L x W x H

b) multiply mass x volume

c) place it on a balance

d) divide mass by volume 9

In order to find the mass

of an irregularly shaped
object you would:

a) multiplyLxWx1I

b) place it on a balance

c) find its weight in
water

In order to find the volume
of an irregularly shaped
object you would:

a) multiply W x H x L

b) place it on a balance

c) use displacement of
water

11

Who discovered the
displacement method of
finding volume?

a) Bernoulli

b) Archimedes

6 Newton
13

According to Archimedes'
principle, an object dis-
places its in water.

a) mass

b) weight

c) volume
,

f 1..1)

To find the density of
an irregularly shaped
object you would:

a) multiplyLxWxH

b) multiply mass x volume

c) divide mass by volume

d) lace it on a balance 12

A graduate was filled
to the 50 cm3 line with
water. When an object
was placed in it the
reading was 80 cm3. Its
volume was:

a) 30 cm3

b) 80 cm3

14 f c) 130 cm3 15



TGT WORKSHEET: 11.4 Density
139.

In the problem information
presented below, does the
submerged object appear to:

In the problem information
presented below, what is
the volume of the objet?

How does the volume com7
pare with the apparent
loss of mass when sub-
merged?

a) gain weight a) 30 cm3
a) it was greater

b) lose weight b) 90 cm 3

b) it was the same

c) stay the same c) 60 cm
3

16 [7 c) it was less 18

The object weighs The density of the A cube is 2cm-5cm-10cm.

in water as compared to object is: Its mass is 50 grams.

alcohol.
a) 2.5 g/cm

3
What is its density?

a) less
b) 7 g/cm

3
a) 2 g /cm3

b) more
c) 4.67 g/cm

3
b) .5 glcm

3

c) the same c) 5 e/cm3

19 20 21

What is the density of An object has a volume of If an object has a

an object that has a mass 100 cm3 and a mass of density of 1.5 and is

of 60 grams and a volume 80 grams. What is its placed in water, it will:

of 20 cm3? density?

a) 2 g/cm" a) .8 g/cm3 a) float

b) 5 g/cm3 b) 1.2 g/cm
3 b) sink

c) 3 g/cm3 c) 1.8 g/cm
3 c) stay where you put it

22 23 24

Problem Information:

An object is weighed on a platform balance, and its mass is 280 g.

The object is then weighed when submerged in a beaker of water, and its apparent mass

is 220 g.

It is then weighed when submerged in a beaker of alcohol, and it!, apparent mass is

232 g.

['he object is then placed in a graduated cylinder. The level of the water in the

cylinder before the object is plqced into it is 30 cmi. With the object submerged

in the water, the level is 90 cm).

1l'..7 ,711,



WORKSHEET ANSWERS
11.4 Density

1. (b) The amount of matter in an
object.

2. (a) The amount of space matter
occupies.

3. (c) Force of gravity pulling
on an object.

4. (a) gram (g)

5. (c) cubic centimeter (cm3)

6. (a) g/cm3

7. (b) place it on a balance

8. (a) multiply L x W x H

9. (d) divide mass by volume

10. (b) place it on a balance

11. (c) use displacement of water

12. (c) divide mass by volume

13. (b) Archimedes

14. (c) volume

15. (a) 30 cm3

16. (b) lose weight

17. (c) 60 cm3

18. (b) it was the same

19. (a) less

20. (c) 4.67 g/cm3

21. (b) .5 g/cm3

22. (c) 3 g/cm3

23. (a) .8 g/cm3

24. (b) sink

140.

1



TGT GAMESHEET: [1.4 Density

[n order to find the volume
of an irregularly shaped
object you would:

a) multiply W x II x L

b) place it on a balance

c) use displacement of water

1

To find the volume of a cube
you would:

a) multiply L x W x II

b) place it on a balance

c) find its weight in water

141.

Weight is defined a :

a) The amount of space
matter occupies.

b) The amount of matter in
an object.

c) Force of gravity pulling
on an object

In order to find the mass
of an irregularly Shaped
object you would:

a) multiply L x W x H

b) place it on a balance

c) find its weight in water

To find the density of a
cube you would:

a) multiplyLxWxE1

\ The metric system unit for
measuring mass is:

a) gram (g)

b) centimeter (cm)

c) cubic centimeter (cm3
)

In the metric system a unit
for measuring volume is:

a) gram (g)

b) centimeter (cm)

c) cubic centimeter (cm
3

)

Volume is defined as:

a) The amount of spice
matter occupies.

b) The amount of matter
in an object.

c) mass x density

Units used to express
density in the metric system:

a) g/cm3

b) g/cm

c) eig

10

Who discovered the displace-
ment method of finding
volume?

a) Bernoulli

b) Archimedes

c) Newton

13

a) The amount L.f space

matter occupies.

b) The amount of matter
in an object.

c) Force of gravity pulling
on an object.

11

According to Archimedes'
principle, an object dis-
places its in water

a) mass

b) weight

c) volume

To find the mass of a solid
cube you would:

a) multiply L x W x II

b) place it on a balance

c) find its weight in water

9

To find the density of an
irregularly shaped object
you would:

a) multiplyLxWx11

b) multiply mass x volume

c) divide mass by volume

12

A graduate was filled to the
60 cm3 line with water. When
an object was placed in it
the reading was 100 cm3.
Its volume was:

a) 40 cm3

b) 60 cm3

c) 160 cm3
15



TGT GAMESHEET: 11.4 Density

142.

ti

In the problem information,

does the submerged object
appear to:

a) gain weight

b) lose weight

c) stay the same
16

In the problem information,
what is the volume of the
object?

a) 40 cm3

b) 110 cm3

c) 70 cm3

17

In the problem information,
how does the volume compare
with the apparent loss of
mass when submerged?

a) it was greater

b) it was the same

c) it was less
18

In the problem information,
the object weighs in

water as compared to alcohol.

a) less

b) more

c) the same

19

In the problem information,
the density of the cylinder

is:

a) 2.5 g/cm3

b) 7 g/cm3

c) 4.6 g/cm3

20

A cube is 2cm-4cm-12cm.
Its mass is 50 grams.

What is its density?

a) 2 g/cm3

b) .5 g/cm3

c) 5 g/cm3

21

What is the density of an
object that has a mass of
90 grams and a volume of
30 cm3?

a) 2 g/cm3

b) 5 g/cm3

c) 3 g/cm3
22

An object has a volume of
50 cm3 and a mass of 40 grams.
What is its density?

a) .8 g/cm3

b) 1.2 g/cm3

c) 1.8 g/cm3

23

If an object has a density
of 1.5 and is placed in
water, it will:

a) float

b) sink

c) stay where you put it

24

Problem Information:

An object is weighed on a platform balance, and its mass is 322 g.

The object is then weighed when submerged in a beaker of water, and its apparent mass

is 252 g.

It is then weighed when submerged in a beaker of alcohol, and its apparent mass is

266 g.

The object is then placed in a graduated cylinder. The level of the water in the

cylinder before the object is plavd into it is 30 cm3. With the object submerged

in the water, the level is 100 cm J.

ge"
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GAMESHEET ANSWERS

11.4 Density

1. (c) use displacement of water

2. (c) Force of gravity pulling on an object.

3. (b) place it on a balance

4. (a) multiply L x W x H

5. (c) divide mass by volume

6. (a) gram (g)

7. (c) cubic centimeter (cm3)

8. (a) g/cm3

9. (b) place it on a balance

10. (a) The amount of space matter occupies.

11. (b) The amount of matter in an object.

12. (c) divide mass by volume

143.

13. (b) Archimedes

14. (c) volume

15. (a) 40 cm3

16. (b) lose weight

17. (c) 70 cm3

18. (b) it was the same

19. (a) less

20. (c) 4.6 g/cm3

21. (b) .5 g/cm3

22. (c) 3 g/cm3

23. (a) .8 g/cm3

24. (b) sink



TGT PHYSICAL SCIENCE
UNIT: Work, Force and Motion

WORKSHEET .

Energy Conversions

Objective : II.5--Students will identify energy conversions that
take place in common energy conversion systems.

Instructions : This worksheet will help you prepare for the
Energy Conversion Game. Read each item carefully.
Choose one or more forms of energy from the Forms
of Energy chart at the bottom of the page to fill
in the blanks.

Vocabulary:

energy
flourescent
incandescent
work

Forms of Energy

chemical energy mechanical energy
electrical energy nuclear energy
heat energy sound energy

-light energy

1

144.
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145.

A generator changes
energy to electrical energy.

A piano changes mechanical
energy to energy.

A match changes chemical
energy io energy

and energy.

A toaster changes electrical
energy to energy

and energy.
4

A solar cell changes
energy to electrical energy.

A gas stove changes
energy to heat energy.

6

A T.V. changes electrical
energy to energy

and energy.
7

A motor changes electrical
energy to energy.

An atomic reactor changes
energy to heat

energy.

A dry cell changes
energy to electrical energy.

10

Dynamite changes chemical

energy to energy,

energy, heat energy

and light energy.
11

An elevator changes electrical

energy to energy.

12

A steam-engine changes heat
energy to
energy. )

13

A telephone receiver cnanges
electrical energy to
energy.

14

A drum changes
energy to sound energy.

15

A radiometer changes light
energy to energy.

16

A fuel cell changes
energy to electrical energy.

17

A candle changes chemical
energy to energy

and energy.
18

An electromagnet changes
electrical energy to
energy.

19

A camera changes light energy
to energy.

20

A microphone eaanges sound
energy to energy.

21

An incandescent light bulb
changes energy

to energy and

light energy.
22

A firefly changes A thermocouple changes heat

energy to light energy. energy to energy.

23

A flourescent tube changes
electrical energy tQ
energy.

25

An infrared cooker changes
light energy to

energy.
26

An internal combustion engine
changes chemical energy and
heat energy to
energy

An oil lantern changes
energy to

light. energy.
28

A microwave oven changes
electrical energy to
energy.

29

27

1 7 ,)



WORKSHEET ANSWERS
11.5 Energy Conversions

1. mechanical 15. mechanical

2. sound 16. mechanical

3. light and heat 17. chemical

4. heat and light 18. light and heat

5. light 19. mechanical

6. chemical 20. chemical

7. light and sound 21. electrical

8. mechanical 22. electrical, heat

9. nuclear 23. chemical

10. chemical 24. electrical

11. sound and mechanical 25. light

12. mechanical 26. heat

13. mechanical 27. mechanical

14. sound 28. chemical

29. heat

1 7,i
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17(3-1 GAM E SHE EE T: 11.5 Energy Conversions

A generator changes A match changes chemical
energy to energy

A fuel cell changes
energy to electrical energy.

1

energy to electrical energy.
and energy.

2

A toaster changes electrical
energy to energy

A gas stove changes A camera changes light energy
to energy.energy to heat energy.

5

and energy.

4

A T.V. changes electrical
energy to energy

An atomic reactor changes
energy to heat

A firefly changes
energy to light energy.

and energy. energy.
87

A dry cell changes An elevator changes electrical
energy to energy.

An infrared cooker changes
light energy toenergy to electrical energy.

10 11

energy.

12

A steam engine changes heat
energy to energy,

A drum changes energy A candle changes chemical
energy to energy andto sound energy.

14' 13

energy.

15

A piano changes mechanical
energy to energy.

A radiometer changes light
energy to energy.

A microphone changes sound
energy to energy.

16 17 18

A solar cell changes An electromagnet changes
electrical energy to

A thermocouple changes heat
energy to energy.energy to electrical energy.

19

energy.

20 21

A motor c anges electrical
energy t energy.

An incandescent light bulb
changes energy to

An internal combustion engine
changes chemical energy and
heat energy to

22

energy and light
energy. 23 energy. 24

Dynamite changes chemical
energy to energy,

A flourescent tube changes
electrical energy to

A microwave oven changes
electrical energy to

energy, heat energy.

26

energy.
energy and light energy. 25

A telephone, receiver changes
electrical energy to

. ,

An oil lantern changes
energy to fight energy and
heat energy.

29

energy,

28

1 7:j



GAMESHEET ANSWERS

11.5 Energy Conversions

1. mechanical 15. light and hell*

2. heat and light 16. sound

3. chemical 17. mechanical

4. heat and light 18. electrical

5. chemical 19. light

6. chemical 20. mechanical

7. light and sound 21. electrical

8. nuclear 22. mechanical

9. chemical 23. electrical, heat

10. chemical 24. mechanical

11. mechanical 25. sound, mechanical

12. heat 26 light

13. mechanical 27. heat

14. mechanical 28. sound

29. chemical

r;

.71.4WIL
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TGT PHYSICAL SCIENCE
UNIT: Work, Force and Motion

WORKSHEET : Work, Force and Motion Vocabulary Review

,
Objective: II.6--Students will define the basic vocabulary words used

in the Work, Force and Motion unit.

Instructions: This worksheet will help you prepare for the Work, Force
and Motion Vocabulary Review Game. In numbers 1-15, use

the clue words to help you unscramble the letters and
spell the word correctly. In numbers 16-30, provide the
word that matches the definition. The game will be like
items 16-30 and you will have to provide the word with-

out a vocabulary list.

Vocabulary:
acceleration
Actual M.A.
buoyancy
center of gravity
density .

efficiency
effort (force)
equilibrium
force

friction
fulcrum

gravity (force)
hydrometer
Ideal M.A.

inertia (force)

1 `...4 9

I f i

kinetic energy
machine
mass

moment
newton
potential energy
power
resistance (force)
resultant
vector
velocity
volume
weight
wheel axle
work

4

149.
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TGT WORKSHEET: 11.6 work, Force and Mgt ion Vocabulary Review

optetilna
(energy)

hewel cfmulru

(machine) (lever)

3

tygvari emlovu roefc

(force) (amount of space) (push or pull)

sams
(amount of matter)

tairnei

(force)

nitekci
(energy)

notewn
(force unit)

queliribimu
(cancelled forces)

tcrfioni
(force)

olevtyic
(vector)

anbucyoy
(force)

14

Changing the speed of a A quantity which has strength

moving object: and direction.

17

tredyhmero
(density instrument)

15

The result cf the force of
gravity on a mass.

A device used for multi-
plying an effort.

A comparison between the
work input and the work
output.

19 20

The number of times a machine
should multiply the effort.

21

Force used to do work. The rate of doing work.

22 23

A force that opposes the
effort.

24

The moving of an object
through a distance.

A force produced by two
or more forces acting on
an object.

25 26

The number of times a machine
multiplies the effort.

27

Force on a lever multiplied
by the distance from the
pivot point.

28

Mass per unit volume.

29

A point at which all of the
weight of a body may be
considered to be concentrated.

30



11.6

WORKSHEET ANSWERS
Work, Force and Motion Vocabulary Review

1. potential 16. acceleration

2. wheel 17. vector

3. fulcrum 18. weight

4. gravity 19. machine

5. volume 20. efficiency

6, force 21, ideal mechanical advantage

7. mass 22. effort

8. kinetic 23. tower

9. equilibrium 24. resistance

10. inertia 25. work

11. newton 26. resultant

12. friction 27. actual mechanical advantage

13. velocity 28. moment

14. buoyancy 29. density

15. hydrometer 30. center Of,gravity
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152.

Energy of rest or position. A simple machine which is
a variation of the lever.

The point on which a lever
rotates.

The mutual force of attrac-
tion which exists between
all bodies in the universe.

The amount of space matter
occupies.

Any push or pull.

The quantity of matter in
a body. equal opposing forces.

Energy of motion. The state of balance between

The tendency of matter to
remain at rest or in uni-
form motion unless acted
upon by a force.

Metric unit of force; force
required to accqlerate a 1-kg
mass at 1 -1/sec4.

10

The speed and direction of
a moving body.

The force that pushes up on
objects when they are placed
in a fluid.

A force that opposes motion.

12

The instrument used to deter-
mine the specific gravity of
liquids.

15.

Changing the speed of a
moving object.

A quantity which has strength
and direction.

A device used for multi-
plying an effort.

Force used to do work.

The moving of an object
through a distance.

16

19

A comparison between the
work input and the work
output.

The rate of doing work.

22

A force produced by two or
more forces acting on an
object.

25

Force on a lever multiplied
by the distance from the
pivot point.

28

Mass per unit volume.

The result of the force of
gravity on a mass.

18

The number of times a machine
should multiply the effort.

A force that opposes the
effort.

21

24

The number of times a machine
multiplies the effort.

27

A point at which all of the
weight of a body may be
considered to be concentrated.

30 1=
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GAMESHEET ANSWERS
11.6 Work, Force and Motion Vocabulary Review

1. potential energy 16. acceleration

2. wheel and axle 17. vector

3. fulcrum 18. weight

4. gravity 19. machine

5. volume 20. efficiency

6. force 21. Ideal M.A.

7. mass 22. effort

8. kinetic 23. power

9. equilibrium 24. resistance

10. inertia 25. work

11. newton 26. resultant

12. friction 27. Actual M.A.

13. velocity 28. moment

14. buoyancy 29. density

15. hydrometer 30. center of gravity



TGT PHYSICAL SCIENCE
UNIT . 'Fork, Force and Motion

WORKSHEET: Parts of a Car

Objective: II.7--Students will identify the main parts of the car.

Instructions : This worksheet will help you prepare for the Parts of
a Car Game. Study the diagram to help you learn the

parts. On the worksheet, write the names of the
numbered parts.

Vocabulary:
axle

battery
carburetor
clutch housing
coil
cylinder
differential gear
distributor
drive shaft
driving wheels
exhaust pipe
fan

flywheel

gasoline pump
gasoline tank
generator
mufflers
radiator hose
radiator
spark plugs

starter
transmission gears
universal joint
valves

154.



I1.7--Parts of a Car

axle
battery
carburetor
clutch housing
coil
cylinder
differential gear
distributor

drive shaft
driving wheels
exhaust pipe
fan

flywheel
gasoline pump
gasoline tank
generator

muffler
radiator hose
radiator
spark plugs
starter
transmission
universal joint
valves

1. 13.

2. 14.

3.

4.

5.

6.

7.

15.

16.

17.

18.

19.

8. 20.

9. 21.

10. 22.

11. 23.

12. 24.



WORKSHEET ANSWERS
11.7 Parts of a Car

1. clutch housing 13. spark plug

2. differential gear 14. valves

3. cylinder 15. driving wheels

4. exhaust pipe 16. fan

5. gasoline pump (fuel pump) 17. radiator hose

6. starter 18. distributor

7. carburetor 19. universal joint

8. flywheel 20. transmission

9. muffler 21. radiator

10. battery 22. generator

,

11. coil 23. drive shaft

12. gasoline tank 24. axle

N
1 '3 4

r



TGT GAMESHEET: 11.7- -Parts of a Car 157.

Part 12 is . . .

Part 14 is .

Part 11 is . . .

Part 16 is . .

10

Part 8 is . .

13

Part 23 is .

16

Part 15 is .
Part 4 is . .

19 20

Part 10 is .
Part 6 is . .

J tJ

22 23
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GAMESHEET ANSWERS
11.7 Parts of a Car

1. gasoline tank 13. flywheel

2. gasoline pump 14. clutch housing

3. carburetor 15. transmission

4. valves 16. drive shaft

5. distributor 17. differential gear

6. cylinder 18. axle

7. coil 19. driving wheels

8. radiator hose 20. exhaust pipe

9. generator 21. muffler

10. fan 22. battery

11. spark plug 23. starter

12. radiator 24. universal joint

1 ,

1 O

C



TGT PHYSICAL SCIENCE
UNIT: Light and Sound

WORKSHEET : Light and Matter Relationships

Objective : III.1--Stpdents will classify objects according to their
relationship with light.

Instructions: This worksheet Will help you prepare for the Light and
Matter Relationships Game. Using the data sheet as an
aid, classify each object as being transparent, trans-
lucent, or opaque.

Vocabulary:
opaque
translucent
transparent



Data Sheet

TRANSPARENT

_----
---

TRANSLUCENTN-

OPAQUE

z

NN_

I So

Light passing through an
object unchanged.

Light passing through an
object and being scattered.
An object on the light
side cannot be seen.

Light being absorbed by an
object. An opaque object
may reflect and/or absorb
light. No light passes
through.



WORKSHEET : 111.1 Light and Matter Relationships

AIM.

A'
Light hits an object and
is absorbed or reflected.

Transmits some light but
objects cannot be seen
clearly through it.

161.

Light passes through an
object and another object
is clearly visible.

book waxpaper tin cup

window lamp shade air

onion skin paper baseball

10

tap water

13

frosted light bulb

16

amber bottle

19

cardboard box

22

mirror

steamed window prism

shoes

14

17

.glass shower enclosure

20

plain drinking glass

23

15

desk top

18

brick wall

21

glass bricks

24

rani



WORKSHEET ANSWERS
LII.1 Light and Matter Relationships

1. translucent 13. transparent

2. opaque 14. translucent

3. transparent 15. transparent

4. opaque 16. translucent

5. translucent 17. opaque

6. 'opaque 18. opaque

7. transparent 19. transparent

8. translucent 20. translucent

9. transparent 21. opaque

10. translucent 22. opaque

11. opaque 23. transparent

12. opaque. 24. translucent

_jolt

162.
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TGT GAMESHEET: III.1 Light and Matter Relationships

mirror steamed window prism

.

lamp-shade .amber bottle ' window

6....

desk top

7

shoes 1

8

air

9

tin cup

10

book

11

waxpaper A

12

brick wall

13

Light hits an object and
is absorbed or reflected.

14

tap water

15
..,

football

16

Transmits some light but
objects cannot be seen
clearly through it.

17

Light passes through an
object and another is
clearly visible.

18

onion skin paper

19

glass bricks

20

frosted light bulb

21

plain drinking glass

22

glass shower enclosure

23

cardboard box

24

IlmimellilemiSIM AMNrAWIw
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G AMESHEET ANSWERS
111.1 Light and Matter Relationships

1. opaque IP 13. opaque

2. translucent 14. opaque

3. transparent 15. transparent

4.. translucent 16. opaque

5. transparent 17. translucent
4'

6. transparent 18. transparent

7. opaque 19. translucent

8. opaque 20. translucent

9. transparent 21.

,

translucent

10. opaque 22. transparent

11. opaque. 23. translucent

12. translucent 24. opaque

...

f

1)

1 J 4r
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TGT PHYSICAL SCIENCE
UNIT:, Light and Sound

WORKSHEET :. Refraction and Reflection

Obje'ctive : III.2--a. Students will be able to identify types
of mirrors. ,

b. Students will determine the path light will
take as it passes through a transparent media.

c. Students will determine the path light will
take as it is reflected by a mirror.

Instructions: This worksheet will help you prepare for the Refraction
and Reflection Game. Study the information and diagrams
carefully. Using this information as a reference,
choose the correct path which light would take as it is
reflected or refracted. The reference sheet will not
be used in the tournament.

Vocabulary:
concave
convex
incident ray
prism

reflection
refraction
transparent

Figure 1: Types of-Mirrors

o'

plane mirror concave mirror,

1913

convex mirror



TG r W013 KSHEEEET: III:2 Refraction and Reflection

Ci-urc 2: A light, ray I- --lcted in the same direction as it enters and leaves

/- glass prism.

incident ray

166.

Figure 3: The behavior of light rays when they pass through lenses of different curvatures.

Figure 4: Light /teflection from a Plane Mirror

A flat, polished surface that reflects
light without diffusing it is called a

plane mirror. The angle at which light
is reflected from a mirror is the same

as the angle at which it strikes the Mirror.
In other words, the angle of reflettion
equals the-angle of incidence. A ball

bouncing on the sidewalk obeys the same
law of reflection.

1 9f

normal

Angle i Angle
of of

incidence reflection.

incident ray\
\

4IMIEMNIEMMNI

Reflected ray

mirror

tg
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T G T WO P. K SOH EET: III.2 Refraction and Reflection

,a 2
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C

4
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6 a

. 91

/ /

I-

,,b

,a

b

8

,a
b..

10 a
go/

b

c

11

41a

-b
1

12

. 4195 V
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2.
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c

a

c

a

WORKSHEET ANSWERS
111.2 Refraction and Reflection

I 14. .c

15. t
16. a

17.. c

5. b 18. a

6. b 19. b.

7. c 20. c

8. a .;

e

21. a

9. b 22. b

10. c 23.. a

11. b 24. b

12. a 25. c

13. c

I

10°."01,
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TGT GAMEHEET: -III. 2 Refraction and Reflection
170.

,
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.171.

16

19

22

a.

4



GAMESHEET .ANSWERS

L

111.2 Refraction and Reflection

1. 14. b

2. c 15. c 21

3. a 16. a

,...1
4.% a i 17. c

5. c 18. a

6. a 19. b
...c.k1

1

- 7. c ' 20. c 1

8. b 21. ". a

9. b 22. c

10. c 23. b

11. c

12. a

24. b ,

*
13. e

1

\
%

I

/

#

t
.n.

D

..

172.
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TGT PHYSICAL SCIENCE
UNIT: Light and Sound

WORKSHEET: The Eye

Objective : III.3--a. Students will identify the parts of the eye.

b. Students will identify thq functions of the
parts of the eye.

c. Students will recognize the differences between
nearsightedness and farsightedness.

Instructions:

Vocabulary:
concave lens
cones

-A convex-lens
focus
inverted
real image
rods

4

The worksheet will help you prepare for The Eye Game.
In numbers 1-7, write the name of the numbered part
on the diagram of the eye. In 8-16, a function of a part
is given; write in the name of the part. In 19-26, fill
in the blanks.

6

173.



the eyeballs of nearsighted
people are too long; as a

result,.light rays. from
distant objects come to a
focus before they reach the

retina. Glasses with concave
lenses correct the defect by
spreading the rays apart before
the lens of the eye focuses them.

174.

The eyeballs of farsighted people

are too shoft; as a result, the
lens of the eye must bend light
rays from near objects more
sharply than normal to bring them
to a focus on the retina. By
bending the light rays before they
reach the lens of the eye, convex
lenses help to focus the rays on
the retina.

Light enters the eye through the pupil. The lens focuses the light on the retina.

The light stimulates the nerve cells in the retina: "Messages", or'impulses, are

sent from nerve cells along the optic nerve to'the brain, where the messages are

interpreted - that is, you "see".

tENS

WATERY FLUID-

CORNFA

Z

MUSCLES

BLIND
SPOT

OPTIC NERVE

JEl LY LIKE MASS



TGT WORKSHEET: .111.3 The Eye

175.

In the spaces provided at the right, label in the main parts of the eye.

1.

2.

3.

.4.

5.

6.

7.

8.

The transparent part of
the eyeball. It protects

the lens.

Opening that allows light The layer of light sensitive

in the eye to pass through. nerve endings lining the back

of the eye.
10 11

Focuses incoming light
onto the retina.

12

Nerve endings in the retina
which are sensitive to color.

Controls the amount of
light coming into the

eye.
15

Carries impulses from the
,eye to the brain.

4

13 14

Nerve endings in the retina
that are sensitive to light
but, not color.

Controls the movement of

the eye.

16 17

If you cannot see distant
objects clearly you may
have a condition known as

t. 18

Nearsightedness is a result
of. the image being formed

of the retina.
21

If you can see listant objects Due to the type of lens in the

clearly, but cannot see bbject eye the image is in 'a/an

that are close clearly, the position on the

condition is'called .19 retina. 20.

Farsightedness is a result of A lens can be

the image being formed used to correct nearsighted-
of the retina. ness.

22 23

A f lens

can be used to correct
farsightedness.

24

If the cones in the eye are
not functioning properly, the
condition is known as

25

An area on the retina where
there are no rods or cones
is a(n)

(' 11 '"?

26
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WORKSHEET ANSWERS

111.3 Thel',Eye

1. optic nerve' 14. optic nerve

2. pupil 15. iris

3. cornea 16. rods
4

4. iris 17. muscle

5. lens 18. nearsightedness

6. retina 19.. farsightedness

7. muscle" 20. inverted

8. blind spot 21. in front of

9. cornea' 22. behind

10. pupil 23. concave

11. retina 24. convex.

12., lens 25. color blind

13. cones 26. blind spot

2 0 4
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TGT GAMESHEET: III.3 The Eye

,Name the main parts of the eye.

1.

2.

3.

6.

. '7.

Q

8.

Opening that allows light
in the eye to pass through.

A lens-can be

used to correct farsightedt4'ss.

"10.

If the cones in the eye are
not functioning properly, the
condition is known as

11

Nerve endings in the retina
,which are sensitive to color.

ti
I

12

Nerve e dings in the retina

that are nsitive to light

but not color.
15

The layer of light sensitive
nerve endings lining the back
of the eye.

Carries impulses from the
'eye to the brain.

13

,The transpartnt part of the

eyeball. It protects the
lens.

Focuses incoming light onto
the retina.

16 0 17

4

An area on the retina where
there are no rods or cones

is a(n)
18

Controls the movement of the

eye.

19

Controls the amount orlight
coming into the eye.

20

Due to the type of lens in
the eye the image is in a/an

position on the

21

If you cannot see distant
objects clearly you may have
a condition known as

22

If you can see distant objects
clearly, but cannot see objects
that are close clearly, the
condition is cally

23

Nearsightedness is a result
of the image being formed

of the retina.

24

Farsightedness is a result of
the image being formed

of the retina.

23

A lens can be
used to correct nearsighted-
ness.

26

205
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GAMESHEET ANSWERS
111.3 The Eye

1. lens 14. cornea

2. retina 15. rods

3. muscle 16. optic nerve

4. blindspot 17. lens

5. optic nerve 18. blind spot

6. iris 19. muscle

7. pupil 20. iris

'8. cornea 21. inverted!

9. pupil 22. nearsightedness

10. convex 23. farsightedness

11. color blindness 24. in front of

12. cones .25. behind

13. retina 26. concave

178.
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Objectiye:

TGT PHYSICAL SCIENCE
UNIT: Light and Sound

WORKSHEET : Producing Color

III.4--a. Students will identify the color systems and
their primarids.

Instructions:.

Vocabulary :Li
additive system
opaque
primary colors
primary pigments
subtractive system
transparent

b. Students will order and identify the colors of
the spectrum.

c, Students will predict the results of mixing
colors and color systems.

This worksheetWill help you prepare for the Producing
Color Game. Use the information sheet on'the next page
to help .answer each item on the worksheet.

207

179.
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indigo

blue

green

yellow

oral 13,P

red

O

White,light can be refracted to produce a spectrum. The colors from red to violet
are dispersed on the screen in the order of longest red wavelength to the shortest
violet wavelength.

PRIMARY COLORS
LAWS OF COLOR FOR
OPAQUE OBJECTS

1. The color of an
opaque object is
the same color that
it reflects. It

absorbs all other
colors.

2. White objects reflect
all colors and
absorb none.

3. Black objects reflect
no colors and absorb
all.

2 0

C I

PRIMARY PIGMENTS
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TGT 1A/0 Fit(SH EE EE 11 : .ITT.4, Producing Color

Red, blue, and yellow are
the primary

1

When red, blue and yellow
paint are mixed the result
is

c'^

4

2

When blue and yellow paint
are mixed, the result is

3

When yellow and red paint
are mixed, the result is

4

When blue and red paint are
mixed, the result is

5

When sunlight falls on red
paint, the paint absorbs all
color except?

6

When all colors are reflected
by an opaque object, the
resultant is.

When all color is absorbed by
an opaqtA:object, the
resultant is

8

Red, blue, and green are
the primary

9

When red, blue and green
light are mixed, the result
is

What system does a color
T.V. use?

0

10

13

When red and blue light are
mixed, the result is

11

When red light falls on white
paper, the result is the
color

14

vs.

When red and green light are
mixed, the result is

12

When red light falls on red
paper, the result is

15
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T GT WORKSHEET: 111.4 Producing Color

When red light falls on
blue paper, the result is

1 16

)

19-25 -lame the colors of the spectrum from the longest to
the shortest wave length.

When red light falls on black
paper, the result is z .

17

When red 'light falls on orange

paper, the result is

18

t

,1

19.

20.

21.

22.,

23.

24.

25.

26. A prism uses the process known as to

break light up into its colors.

27. When green and red are mixed together, they produce yellow in the
system..

28. Wheh yellow and red are mixed together, they produce orange in the
system.

rs A

4 L u



vo-

L

4

WOR)(SHEET ANSWERS'
7111.4 Produying Color

. .

183.

pigments 14. red

2. black
. .

15. red

3. green 16. bllbk

4. orange 17. blak
5. violet 18. red

6. red 19. red

7. white 20. orange 0

8. black 21. yellow
. 4-4

9. colors 22. green

;10. white 23. blue' )44,

11: violet 24. indigo

12. yellow 4 25. Violet

13. primary colors . refraction

27. additive
4^

28. subtractive

S
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184.

1

Red, blue, and.yellowiare When yellow and red paint .

the primary are mixed, the result is

4,

When all coloFs are rep;

flected.by an opaquy6bject.,
the resultant is .

When red, blue and green
light are mixed, the re-
sult is

What system does a color
T.V. use?

When red light falls on
blue paper, eke result is

When red, blue and yellow
paint are mixed the result
is

When blue and red paint are
mixed, the result 1s

When all color is'absorbed
by an opaque object, the
resultant is

When red and blue light
are mixed, the result is

When red light falls on
white paper, the result is
the color

10 11

7

When blue and yellow paint When sunlight. falls on red

are mixed, the result is paint', the paint absorbs
all color except

When red light falls on
black paper, the result
is

12

When red and green light
are mixed, the result is

13 t .14

When red light falls on red
paper, the result is

16 17

Red, blue, and green are
the primary

When red light falls on
orange paper, the result
is

15

18

The Color of the spectrum The color of the spectrum
that has.the longest wave that has the second-longest
length. wave length.

19 44. 20

The color of the spectrum
that has the third-longest
wave length.

21

The color of the spectrum
that has the fourth-
longest wave length.

22

The color of the spectrum
that has the third-shortest
wave length.

23

The color of the spectrum
that has the second-shortest
wave length.

24

The color of the spectrum A prism uses the process
that has the shortest wave known as to break
length. light up into its colors.

26

When green and red are mixed
together, they produce yellow
in the system.

27

When yellow and red are
mixed together, they pro-
duce orange in the
system.

28

o
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GAN! ESHEEEET ANSWERS

Producing Color

pigments 15. colors

orange 16. yel4oW

white 17. red

white 18. red
%,

A 5. primary colors 19. red
M

6. black 20. orange

7. °black 21. yellow

8. violet 22. green

9. black 23. blue

10r. violet 24. indigo

11. red 25. violet

12. black 26. refraction

13. green 27. zdditive

14. red 28. subtractiVe

185.



Objective:

TGT PHYSICAL SCIENCE
Light and Sound

WORKSHEET: Light VoCabulary

I11.5 Students will define words necessary for
understanding the nature of light.

Instructions: This worksheet will help you prepare for the Light
Vocabulary Game. Use the word list and write the
correct' word in the space below the definition or dia-
gram. The same words and definitions will be used in
the game.

Vocabulary:
angle of incidence
'angle of reflection
concave Jens
converging
convex lens
diffraction grating.
diffused
diverging
fluorescent
focal length
focal point
foot-candle
illumination
incandescence
incident ray

index of refraction
intensity
luminous

mirage
normal line
opaque

photometir
photon
radiometer
ray

real image
reflected ray
refraction
spectrum
virtual image

1_s 4

186.
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TGT -WORKSHEET : 111.5 Light Vocabulary

An optical illusion in
the atmosphere caused by

refractic425f.light.

Ratio of the speed of light
in a vacuum to its speed in

a given transparent sub-
stance.

A body which gives off
light is a
body.

The bundles of energy
which make up light.

4

Image that can be projected.
on a screen in an inverted
position.

5

3

The rays'of light that are
scattered indifferent

An instrument which changes
radiant (light) energy
into mechanical energy.

7

Are the rays converging
or diverging?

8

Unit used to measure illu-
mination.

Cf

6

9

What is line (a) called?

10

This is a lens.

11

Brightness of a light
source.

In this diagram the ray
has been

13

The distance from the focus
point to the mirror.

< s

4 14

.111MM
12

What is ray (b) called?

15
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TGT WORKSHEET: 111.5 Light Vocabulary

Instrument for measuring Glowing or white with heat.

light intensity.

4.

16 17

What is ray (a) called?

18

Are the rays converging
or diverging?

Light being reflected by
an object.

19 20

Material used in a spectro-
scope to produce a spectrum.

21

Any substance through An imaginary line used to

which light cannot pass. show the behavior of light.

22 23

An image formed by a lens
or mirror that cannot be
projected on a screen.

24

What is the name of h a? The bank of visible colors
formed by the spreading out
of light through a prism.

25 26

What is the name of hb?

o

27

This is an example of a
lens.

The property of a certain
substance to give off light
when it is exposed to certain
radiations.

2 6
28 29

5,

What is the name of the
point?

30



18'9.

WORKSHEET ANSWERS
111.5 Light Vocabulary

1. mirage 16. photometer

2. index of refraction 17. incandescent

3. luminous 18. incident ray

4. photon 19. converging

5. real image 20. illumination

6. diffused 21: diffraction grating

7. radiometer 22. opaque

8. diverging 23. ray

9. foot-candle 24. virtual image

10. normal line 25. angle of incidence

11. concave 26. .spectrilm

12. intensity 27. angle of reflection

13. refracte4 28. convex

14. focal length 29. fluorescent

15. reflected ray 30. focal point

r
4 I



.190.

TGT GAMESHEET: 111:5 Light Vocabulary

An optical illusion in the
atmosphere caused by
refraction of light.

Brightness of a light source. Any substance through which
light cannot pass.

1

Ratio of the speed of light
in a vacuum to its speed
in a given transparent

,substance.

The bending of a ray of
light as it passes at an
angle from one transparent
material into another.

3

An imaginary line used to
show the behavior of light.

A body which gives off
light is a
body.

Distance from a mirror or
lens to its Principle focus.

An image formed by a lens or
mirror that cannot be pro-
jected on a screen.

9

The bundles of energy
which make up light.

10

The ray of light which is
. returned from the reflecting

surface.

Angle at which light strikes
an object.

12

Image that can he pro-
jected on a screen j.n an

inverted position.

13

The rays of light that
are scattered in different

directions.

16

Rays which are moving or
being directed away from

each other.

Glowing or white with heat.

The band of visible colors
formed by the spreading out
of light through a prism.

Angle at which light is
reflected from an object.

The ray of light which comes
from the source of light.

Unit used to meaqure illu-

mination

22

Rays which are moving or
being directed toward each
other.

23

A legs which is thicker in
the center than at its
edges.

15

18

21

The property of a certain
substance to give off light
'.when it is exposed to certain
radiations.

24

The line which forms a
right angle to the reflec-
ting or refracting surface.

25

Light being reflected by
an, object.

26

The point to which a lens or
mirror converges parallel
rays of light.

27

A lens which is thicker
at its edges than in the
center.

28.

Device used in a spectro-
scope to produce a spectrum.

29

An instrument which changes
radiant (light) energy into
mechanical energy.

30
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111.5 Light Vocabulary

1. mirage 16. diffused

.2. intensity 17. incandescent

3. opaque 18. angle of reflection

4. index of refraction, 19. diverging rays

5. refraction 20. incident ray

6. ray 21. convex lens

7. luminous 22. foot-cnadle

8, focal point 23. converging

9. virtual image 24. fluorescence

10. photon 25. normal line

11. reflected ray 26. illumination

12. angle of incidence 27. focal point''

13. real image 28. concave lens

14. photometer 29. diffraction grating

15. spectrum 30. radiometer

2 1;1



Objective:

Instructions:

Vocabulary:
amplitude
compression
frequency

longitudinal wave

pitch
rarefaction
transverse wave
have length

TGT PHYSICAL SCIENCE
UNIT: Light and Sound

WORKSHEET: Waves and the Ear

Students will distinguish between waves and
their parts.

b. Students will identify parts of the ear and
their function.

c. Students will distinguish between frequency
and pitch.

The worksheet will help you prepare for the Waves and
the Ear Game. In numbers 1-16, name the part. In numbers
17-28,-answer the questions concerning waves. Use the
information sheet that is provided.

3

192.
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\ a III
stirrup aurillory !IQr rife

to brain

cochlea

canal

eardrum
eustachian

tube

193.

The important parts of the ear are inside the head.
There, sound waves that beat against the eardrum are
turned into nerve signals that travel along the
auditory nerve to the brain.

WAVE MOTION AND SOUND

crest 4--wavelength
amplitude

..#- \AI
up and clown 1 s ..\ /,s

--4:-- NI ,

rope particles move

t

, f
1th

waves move horizontally trough

Compressions in a longitudinal
wave (left) may be compared to
crests in a transverse wave (right).

4

PAFF.g..0 CS

1
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ilm1111.,

194.

13111101MIMMINIM

In the diagram part "A" is: In the diagram Part "B" is: In the diagram part "C" is:

2 3

In the diagram part "D" is:
./
1

In the diagram part "E" is: In the diagram part "F" is:

4 5

In the diagram part "G" is: In the diagram part "H" is: In the diagram part "I" is:

8

Carries impulses from the
inner ear to the brain.

. .

Large part that collects

sound waves.

Changes physical vibrations
into nerve impulses to be
sent to the brain.

,

.

10 12

Turns sound energy into
physical vibrations.

Small bone that makes physical
contact with the cochlea.

Small bone that picks up the
physical vibration from the

eardrum.

,.,- . 13
w

14 15

A wave that vibrates parallel

to its axis.

A wave that vibrates
perpendicular to its axis.

A sound wave is considered
a wave.

1816 j 17



T GT WORKSHEET : 111.6 Waves and the Ear

.195.

The top of a transverse wave

is called the:

If you.change the amplitude
of a sound wave you will
change the
of a sound.

19

22

The trough of a transverse If you change the wave length

wave would compare with a of a sound wave you wild

in a change the ,

longitudinal wave.. of the sound.

20 21

Name this part of a Name this part of a

longitudinal wave. longitudinal wave.

rvvwlitniA--
rstlirommik

MANtikr\AN1MAA.0.

23 24

If the wave length of a wave
is shortened, the pitch will

be

25

A low note has a
frequency than a high note

26

In the diagram part "J" is:

27

The distance from a point on
one wave to the exact same

. point ontthe next wave is

called

28

Cs
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WORKSHEET ANSWERS

1.

2.

3.

4.

outer ear

ear canal

hammer

anvil

111.6 Waves and the Ear

15.

16.

17.

'4.

18.

hammer

longitudinal wave

transverse

longitudinal.

a

5. auditory nerve 19.
1

crest

6. cochlea 20. rarefaction

'7. stirrup 21. pitch

8. eardrum 22. volume

9. eustachiari tube 23. compression

10. auditory nerve

t
24. rarefaction

t 11. outer ear 25. higher

12. cochlea 26. lower

13. ear drum 27. semicircular canal

14. stirrup 28. a wavelength

224
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TOT GAM EESHIE:EET: 111.6 Waves and the Ear

r

In the diagram part "A" is:

, ..

In the diagram part "B" is: In the diagram part "C" is:

...... .....
2 3.

In the diagram part "D" is: In the diagram part "E" is: In the diagram part "F" is:

.
.

4 5 6

/n\tle diagram part "s" is: In the diagram part "H" is: In the diagram part "I" is:

8 9

Carries impulses from the
inner ear to the train.

10

Large part thatcollects sound
waves. %

11

Changes physical vibrations
into nerve impulses to be
sent to the brain.

12

The distance from a point on
one wave to the exact same
point on the next wave is
called

'13

Small bone that picks up the
physical vibration from the
eardrum.

14

_Small bone that makes physical
contact with the cochlea.

15

- Turns sound energy int
physical vibrations.

A sound wave is considered
a wave.

,A wave that vibrates
perpendicular to its axis.

226 1716 18
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TGT GAMES H E E T: III.6 Waves and the Ear

A wave that vibrates parallel
to its axis.

19

If you change the wave length
of a sound wave you will change
the of

the sound.

20

The trough of a transverse
wave would compare with a

in a

longitudinal wave.

21

The top of a transverse wave
is called the:

Name this. part f a
longitudinal wave.

7

r-mm^"TVJNJVL..

22 23

Name this part of a
longitudinal wave.

24

If u'changetthe amplitude
o a sound wave you will
change the
of a sound.

25

In the diagram part "J" is:

.26

A low note has a
frequency than a high note.

If the wave length of a wave
is shortened the pitch will

be:

-28
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GAMESHEET 'ANSWERS

1.

2.

111.6

auditory nerve

cochlea

Waves and the Ear

)

15. Stirrup

16. eardrum

S.)
3. eustachian tube '17. longitudinal

4. stirrup 18. transverse wave

5. eardrum 19. longitudinal wave

6. outer ear (pinna) 20. pitch 11

7. ear canal 21. rarefaction

8. hammer 22. crest

9. anvil 23. rarefaction

10. auditory nerve 24. compression

4

11. outer) ear 25. volume

12% cochl( y
d t4 26. semicircular canals

13. a wavelength 27. lower

14. hammer 28. higher

r rN4 (.;

O
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200.

TGT PHYSICAL SCIENCE
UNIT: Light and Sound

WORKSHEET: Sound Vocabulary Review

I

III.7--Students will define the basic words needed to

understand the relationship between waves and
sound.

Instructions : This worksheet will help you prepare for the Sound
Vocabulary Review Game. Choose a vocabulary word
from the list below for each definition that is given.

((',1

ocabulary :

acoustics longitudinal wave
amplify noise L

amplitude pitch
auditory rarefaction
compression resonate
crest sonar
cycle sound
decibel transverse wave
echo tones
fidelity trough
frequency ultrasonic
hearing vibration
intensity wave length
interference

n
6



T (171 1A/OFIKSHEEEET: 111.7 Sound Vocabulary Review

The distance from one wave
crest to the next wave
crest in a series of waves.

A wave that vibrates perpen-
dicular to its axis.

The number of vibrations
per second.

The bottom of a wave. Part of a sound wave where
the molecules have spread
out.

The highness or lowness
of a note on a sound scale.
This is caused by the
frequency of the sound.

Sounds with a frequency
higher than those detected
by the human ear.

201.

A wave that vibrates parallel
to its axis.

The top of a wave.

3

6

Part of a sound wave where
the molecules are bunched
together.

Sound Navigation and Ranging:
a method used for locating
objects in water.

10 11 12

The regular back-and-forth A complete vibration. To increase the loudness of
movement of matter. a sound.

13 14 15
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TGT WORKSHEE,T: 111.7 Sound Vocabulary Review

A reflected sound.

3

The silence that results
when one sound wave whose air
molecules are compressed
bumps into another sound
wave whose air molecules
are spread out.

17

Make sounds louder by a
sympathetic vibration.

18

The degree of loudness The science of detecting and

of sound. controlling sound.

4 00/.

4

19

Having to do with the sense
of hearing.

20 21

A unit used to measure the Sounds made up of definite

loudness of sound. and regular frequencies.

22 23

The accurate reproduction
of sound by a recording.

24

Any vibration that is The detection of vibrations.

detected by the human ear.

25 26

2 w

Sounds caused by vibrations
which are not regular.

27
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1.

2.

3.

4.

5d

WORKSHEET ANSWERS
111.7 Sound Vocabulary Review

wavelength 15. amplify

transverse wave 16. echo

longitudinal wave 17. interference

frequency 18. resonate

amplitude 19. intensity

6. crest 20. acoustics

7. trough 21. auditory

8. rarefaction 22. decibel

9. compression 23. tones

10. pitch 24. fidelity

11. ultrasonic 25. sound

12. sonar 26. hearing

13. vibration 27. noise

.:-

14. cycle

2:31

1

203.



Tar GAMES HE ET: 111.7 Sound Vocabulary Review

The distance from one wave
crest to the next wave

-crest in *a series of waves.

1

A

The number of vibrations The bottom of a wave.

per second;

204. .

1111111111.1

3

The highness or lowness.
of a note on a sound scale.
This-is caus,i by the
frequency of the sound.

4

The regular back-and-forth
movement of matter.

A wave that vibrates perpen-
dicular to its axis:

5 6

The distance from the axis
to the top of a wave.

7

Part of a sound wave where
the molecules have :Tread
out.

Sounds with a frequency higher
than those detected by the
human ear.

8 9

A complete vibration.

10

A wave that vibrates parallel
to its axis.

The top of a wave.

11 r 12

Part of a sound wave where
the molecules are bunched
together.

1

Sound Navigation and Ranging:
a method used for locating
objects in water.

A reflected sound.

lE

14

To increase the loudness
of a sound.

15

The degree of loudness of A unit of sound loudness.
sound.

.17 18

Any vibration that is
detected by the human ear.

19

The silence that results when
'one sound wave whose air
molecules are compressed bump's
into another sound wave whose
air molecules are spread

The science of detecting
and controlling sound.

21

Sounds made up of definite
and regular frequencies.

22

The detection of vibrations.

23

Make sounds louder by a
sympathetic vibration.

24

Having to do with the sense
of hearing.

25

The accurate reproduction
of a sound by a recording.

Sounds caused by vibrations
which are not regular.

27



GAMESHEET ANSWERS
111.7 Sound Vocabulary Review

1. wavelength 15. amplify

2. frequency 16. echo

3. trough 17. intensity

4. pitch 18. decibel

5. vibration 19. sound

6. transverse wave 20. interference

7. amplitude 21. acoustics

8. rarefaction 22. tones

9. ultrasonic 23. hearing

10. cycle 24. resonate

11. longitudinal wave 25. auditory

12. crest. 26. fidelity'

13. compression 27. noise

14. sonar

0,

6 3,)
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TGT. I:(HYSICAL SCIENCE t'ir

UNIT: Heat Energy

WORKSHEET : Heat Transfer

Objective : IV.1--a. Students will identify and distinguish among
the methods of heat transfer.

Instructions:

Vocabulary:
conduction

conductor
convection
insulator
radiation

b. Students will define the terms insulator and
conductor.

-r

c. Students will identify substances that conduct
and, insulate against heat.

This worksheet will help you prepare for the Heat Transfer
Game. In items 1-21, read the *statement and pick the main

method of heat transfer involved. In items 22-28, identify

the substance as an insulator or conductor.

"3.1

1

206.



1

TGT WORKSHEET: IV.1 Heat Transfer

I

f-1

conduction

heat moves from
one particle
to another

convection radiation

particles heat waves
carry heat move through

empty space

The sup makes you feel warm. Your body is warmed by a

sunlamp.

Smoke and hot.air going
up a chimney.

3

The handle of a sauce pan
gets hot.

Currents or movement of water
in a pan when heating it.

The outside of the pipe
bringing hot water to the
sink becomes Lt when hot
water flows through it.

A tin cup gets hot when
coffee is put into it.

7

Being warmed by standing in
front of a fireplace.

8

..

Meat being heated in a frying
pan.

.

9

Produces winds.

10

Can be controlled or stopped
by the use of mirrors.

11

Keeping the window open for
ventilation.

12

The roof of a car gets very
hot when it sits in the
sunlight.

11

Outside of a dish gets hot
when filled with hot food.

14

A pinwheel over a candle
starts to spin as a result
of air movement.

15

Cooking a hot dog over a
campfire.

16

..................

Using a hot water bottle or

heating pad.
114

. r r .-
4 3;)

17

On a bright sunny day the
pavpment gets very hot.
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TGT WORKSHEET: IV.1 Heat Transfer

Heat being transferred in
water by currents.

19

The primary method of heat
transfer in a fluid.

Transfer of heat by direct
contact between molecules.

Substances that transfer

heat easily.

22

Substances that do not
transfer heat easily.

23

Plastics

a.

b.

insulattor

conductor

Aluminum

a.

b.

insulator

conductor 25

Paper

a

b.

insulator

conductor
26

Wood

a.

b.

insulator

conductor

Iron

a.

b.

insulator

conductor 28

24

27
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WORKSHEET ANSWERS

Heat Transfer

1. radiation 15. convection

2. radiation 16. radiation

3. convection 17. conduction

4. conduction 18. radiation

5. convection 19. radiation

6. conduction 20. convection

7. conduction 21. conduction

8. convection 22. conductors

9. conduction 23. insulators

10. convection 24. insulator

11. radiation 25. conductor t,

12. convection 26. insulator

13. radiation 27. insulator

14. conduction 28. conductor
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TGT GAMESHEET: IV.1 Heat Transfer

The sun makes you feel warm.

1

Meat being heated in a frying
pan.

2

The primary method of heat

transfer in a fluid.

1=111M MEI=

3

The handle of a sauce pan

gets hot.

4

Keeping the window open for

ventilation.

5

Substances that do not
transfer heat easily.

6

A tin cup gets hot when
coffee is put into it.

7

The roof of a car gets very
hot when it sits in the

sunlight.

Paper

a, insulator

b. conductor
9

Produces winds

10

Cooking a hot dog over a

campfire.

11

A pinwheel over a candle starts
to spin as a result of air
movement.

12

Your body is warmed by a

sun lamp.

13

Heat being transferred in
water by currents.

14

On a bright sunny day the
pavement gets hot.

15

Movement of water in a
saucepan when heating it.

16

Substances that transfer
heat easily.

17

Transfer of heat by direct
contact of molecules.

18

Being warmed by standing
in front of a .fireplace.

, 19

Aluminum

a. insulator

b. conductor 20

Can be controllled or stopped
by the use of mirrors.

Iron

a. insulator

b. conductor
2

Glass

a. -insulator

b. condLictor 21

Smoke and hot air going up Outside of a dish gets hot

a chimney. when filled with hot food.

25 26

Wood

a. insulator

b. conductoy
24 '

The outside of the pipe bring-
ing hot water to the sink
becomes hot when hot water
flows through it.

27

Using a hot water bottle or
heating pad.

28 I
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GAMESHEET ANSWERS

1.

2.

3.

Heat Transfer

radiation
F

conduction

convection

15.

16.

17.

radiation

convection

conductors

4. conduction 18. conduction

5. convection 19. radiation

1 6. insulators 20. conductor

7. conduction 21. conductor
1

8. radiation 22. radiation

9. insulator 23. conductor
...

10. convection 24. insulator

11. radiation 25. convection

12. convection 26. conduction

13. radiation -27. conduction

14. radiation 28. coOpction

i

'3:1

f

I

'E

1
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TGT PHYSICAL 'SCIENCE
UNIT: Heat Energy

WORKSHEET : Heat and Temperature

..,

Objective . IV.2--a. Students will identify common Celsius and
Fahrenheit temperatures.

b. Students will convert readings from one
temperature scale to the other.

c. Students will compute heat energy loss
and gain.

I

I

Instructions: This worksheet will help you prepare for the Heat
and Temperature Game. You are provided with a diagram
and statement sheet for the worksheet only. Read each
item and write the answer on the worksheet.

Vocabulary:
calorie
degree

heat energy
heat of fusion
heat of vaporization
temperature

A

Y

..:

/

212.



, DIAGRAM A

120°

loo°

oo°

800

700

eo°

soo

374/it

30°

20°

10

0°

-10°

-20°

-30

225°(./

.

--212°boiling temp of H2O
200° at normal pressure

175°

150°

125°

loft98.6° normal body temp.

750
-68v normal room temp.

sip

Au- 32° freezing temp. of H2O

0°

-25°

Celsius Fahrenheit

DIAGRAM B

C

heat

heat of
fusion

lg - 0°C

c1-77-;

water

80 c3I/g

specific
heat

capacity

lcalig /°C

heat

lg.- 0°C

heat

lg - 100°C

heat of
vaporization

540 cal/g

water

lg 0°C

lg 100°C

steam

1 g loot 2 11 I

Statements

A. Temperature is the
measurement of the
average molecular
motion or kinetic
energy in a substance.

Heat is .the measure-

ment of the total
energy in a substance.

A calorie is the amount
of heat energy required
to raise the temperature
of l'gram of water by
one degree celsius.

213.
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TG T WORKSHEET : IV.2 Heat and Temperature

How many Celsius degrees
are between the freezing
and boiling point of water?

How many Fahrenheit degrees
are between the freezing and

boiling point of water?

Normal body temperature is
C, according to

Diagram A.

Normal room temperature is
C, according to

Diagram A.

Normal body temperature is

F, according to

Diagram A.

Normal room temperature is
o

F, according to
Diagram A.

For every 5° change on the
Celsius scale, there will
be a change on the

Fahrenheit scale.

Would 40° C be comfortable
in the summer?

What would 40° C be equal to
on the Fahrenheit scale?

9

Would water freeze at
14° F?

10

What would 14° F be equal

to on the Celsius scale?

11

Temperature is the
molecular motion in a sub-
stance.

12

Heat energy is the
molecular motion in'a sub-
stance.

13

The metric unit used to
measure heat energy is the

14

The unit used to measure
temperature is the

15

The heat of fusion of
water is

16

The heat of vaporization
of water is

According to Diagram B, it
requires calories to

change 1 gram of water at
100° C to steam at 100 C.

19

17

According to Diagram B, it
requires calories to
change 1 gram of ice at 0° C
to 1 gram of water at 0° C.

18

How many calories would be
required to change 10 grams
of ice at 0 C to water at

0° C?
20

How many calories would be
required to change 10 grams
of water at 100° C to steam
at 100° C?

21

It requires how many
calories to raise 1 gram
of water 1° C?

22

It would require
calories to raise 100 grams
of water 20 Celsius degrees.

23

It would require
calories to raise 10 grams of
water 50 Celsius degrees.

The point of would

be the temperature at which
a substance is at its
melting point.

25

The temperature at which a
substance turns to a gas is

its point or tem-

perature.
26

The temperature at which
water vaporizes is

28 2,12

ti

The temperature at which
water melts or freezes is

24

27
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WORKSHEET ANSWERS
IV.2 Heat and Temperature

1. 100° 15. degree

2. 180° 16. 80 c/g

3.
370

17. 540 c/g

4. 20° 18. .80

5. 98.6° 19. 540

6. 68° 20. 800

7. 984k 21. 5400

8. No 22. 1

9. 104° 23. 2,000

10. Yes 24. 500

11. -10° 25. fusion

12. average 26. vaporization

13. total 27. 0° C or 32° F

14. calorie 28. 100° C or 212° F

213
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17 (3 11 C; A AA E E; H EE EE T: IV.2 Heat and Temperature

The temperature at which"
water melts or freezes:.

1

What would 40° C be equal to

on the Fahrenheit scale?

2

Normal room temperature is
o C.

What would 14° F be equal

to on the Celsius scale?

Normal body temperature is
o

F.

The point of would be

the temperature at which a
substance turns to a gas.

Normal body temperature is
o C.

4,

How many Celsius degrees are
there between the freezing
and boiling points of water?

1
8

It requires calories
to change 1 gram of water
at 100° to steam at 100° C.

9
7

Heat energy is the Normal room temperature ins
o

F.

11

It would require

molecular motion in a sub-

stance.

10

calories to raise 100 grams
of water 20 Celsius degrees.'

12

How many calories would be
required to change 10 grams
of ice at 0° C to water at
0? C?

13

......s.

How many Fahrenheit degrees
are between the freezing and
boiling points of water?

14

The point of would

be the temperature at which
a substance is at its
melting point.

15

Would water freeze at
14° F?

16

It requires calories The unit used to measure
temperature is thet8 change 1 gram of ice at

0 C to 1 gram of water at

0° C.

17 8
--

How many calories would be
required to change 10 grams
of water at 100° C to steam
at 100° C?

Temperature is the For,every 5° change on the
Celsius scale, there will be

o change on the
molecular motion in a sub-

stance.

20

Fahrenheit scale.

21

The metric unit used to
measure heat is the

.

The temperature at which
water vaporizes is

It would require
calories to raise 10 grams
of water 50 Celsius degrees.

242322

The point of Would 40° C be comfortable

in the summer?

26

It requires how many calories
to raise 1 gram of water 1°
C?

27

of water would be the point
at which it turns to ghs.

25

The heat of fusion of
water is .

,
,
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(I A WE :3 EE EE 11 ANSWERS
IV.2 Heat and Temperature 1

1. 0° C or 32° F 15. fusion

2. 104° 16. Yes

3. 20° 17. 80

4. -10° 18. degree

5. 98.6° 19. 5,400

6. vaporization 20. average

7. 37
o

21. 9°

8. 100
o

22. calorie

9. 540 23. 100° 6 or 212° F

10. total 24. 500

11. 68° 25. vaporization

12. 2,000 26. No

13. 800 27. 1

14,, 180° 28. 80 c/g
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TGT PHYSICAL SCIENCE
UNIT: Heat Energy

WORKSHEET: Heat Graphs

Objective : IV.3--a. Students will be able to interpret latent .

heat factors from a graph.
b. Students will be able to identify latent

heat points.

Instructions: This worksheet will help you prepare for the Heat
Graph Game. Circle the correct answer or write
the answers in the space provided. In numbers
1-15, all graph questions refer to Graph A. In
numbers 16-24., all graph questions refer to Graph B.

e Vocabulary:
calorie
degree

heat of fusion
heat of vaporization
latent heat
point of fusion
point of vaporization
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TGT WORKSHEET: IV.3 Heat Graphs

On graph A, what letter
stands for Che point of

fusion?

a. B

b. D 1

On graph A, what letter
stands for the point of

vaporization?

a. B c. F

b. D 2

On graph A, what line Segment
represents the liquid phase?

a. E-F c. A-B

b. C-D
3

On graph A, what line seg-
ment represents the solid

phase?

a. E-F c. A-B
b. C -D 4

On graph A, what line seg-
ment represents the vapor
(gas) phase?

a. E-F c. A-B
b. C-D

5

How many -alories of heat
energy were absorbed during
the vaporization process?

7

How many calories were
absorbed during the heat
of fusion period?

8

'qr

The substance remained a
liquid between the tempera-
tures of C and

o C.

6

What line segment represents
the heat of fusion?

9

What line segment repre-
sents the heat of vapori-

zation?

What was the melting point
of the substance?

What is the temperature at
the boiling point of the
substance?

In graph A, was the sub-
stance being heated or
cooled?

Heat is measured in units
called

In graph B, are the sub-
stances heating or cooling?

16

What is the freezing point
of quantity 1?

19

The point at which a
liquid turns to gas or
a gas to a liquid is called

22

14

At what temperature did
quantity 1 turn from a gas
to a liquid?

17

What line segment represents
the liquid state of the sub-
stance in quantity 1?

20

If 1 and 2 were different
substances, could they be
separated by distillation?

23

Temperature is measured in
units called

At what temperature did
quantity 2 turn from a gas
to a liquid?

15

18

According to the graph, does
the quantity change the point
of vaporization?

21

Which quantity contained the
most heat energy?

24



WORKSHEET ANSWERS
IV.3 Heat Graphs

1. a 13. heated

2. b 14. calories

3. b 15. degrees

4. c 16. cooling

5. a 17. 78° C

6. 20° C and 100° C 18. 78° C

7. 140 19. -9° C

8. 100 20. T-U

9. B-C 21. No

10. D-E 22. vaporization point

11. 20° C 23. No

12. 100° C 24. .Q2

i
,(..ifi

.-

222.



223.

880 I--

82r0

760 F-
r-

700

GRAPH A

640
L.

' 580
IL

520 LIQ ID
r-

(f) 460
L

E
0 400

(--) 340

Z
280

,4" . CI

-1 220

100
L

-10 0 10 20 30 40 50 60 70 80 90 100 110 120

TEMPERATURE CELSIUS

4,





. 225.

TGT GAMESHEET: IV.3 Heat Graphs

On graph B, which quantity
contained the most heat?

1

Heat is measured in units
called

On graph A, what line segment
represents the heat of fusion?

On graph A, what line seg-
ment represents the liquid
phase?

a. E-F c. A-B
b. C-D

Temperature is measured in I

units called
According to graph B, does
the quantity change the point
of vaporization?

On graph B, if 1 and 2
were different substances,
could they be separated by
distillation?

On graph A, what letter
stands for the point of
fusion?

a. B c. F

On graph A, what was the
melting point of the substance?

On graph B, what line seg-
ment represents the liquid
state of the substance in
uantity 1?

10

On graph B, at what tempera-
ture did quantity 2 turn
from a gas to a liquid?

11

On graph B, what is the
freezing point of quantity 1?

12

On graph A, how many
calories were absorbed
during the heat of fusion
period?

13

On graph A, what like seg-
ment represents the solid
phase?

a. E-F c. A-B
b. C-D 14

On graph A, what is the
temperature at the boiling
point of the substance?

15

On graph A, what line seg-
. ment represents the vapor

(gas) phase?

a. E-F c. A-G
b. C-D

16

The point at which a liquid
turns to gas or a gas to a
liquid is called

17

On graph A, the'substance
remained a liquid between the
temperatures of

o

and
o

C.

18

On graph A, what letter
stands for the point of
vaporization?

a. B c. F

b. D 19

In graph A, was the substance
being heated or cooled?

20

On graph 'A, what line segment

represents the heat of vapori-
zation?

21

On graph B, at what tem-
perature did quantity 1
turn from a gas to a liquid?

22

In graph B, are the sub-
stances heating or cooling?

23

On graph A, how many calories
were absorbed during the
vaporization period?

24
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GAMESHEET ANSWERS
IV.3 Heat Graphs

1. Q2 13. 100

2. calories 14. C

3. B-C 15. 100° C

4. b 16. a

5. degrees 17. vaporization point

6. No 18. 20° C and 100° C

7. No 19. b

8. a 20. heated

9. 20° C 21. D-E

10. T-U 22. 48° C

11. 78° C 23. cooling

12. -9° C
. 24. 140

i
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TGT PHYSICAL SCIENCE
UNIT: Heat Energy

WORKSHEET : Heat Vocabulary Review

Objective: IV.4 -- Students wily define basic terms used in the
study of heat energy.

Instructions : This worksheet will help you prepare for the Heat
Vocabulary Review Game. After reading the defini-
tion on the worksheet, choose the correct term
from the vocabulary list and write the term in
the space below the proper definition. You will
not be provided the vocabulary list for the
tournament.

Vocabulary:
absolute zero
boiling point
B.T.U.

calorie
calorimeter
condensation
conduction
conductor
convection
cryogenics
degree

evaporation
heat

heat of fusion
heat of vaporization
insulator
latent heat
radiation
specific heat
temperature

thermometer
thermostat



T (I T WORKS ti IE EE T: IV.4 Heat Vocabulary Review

Something which prevent,
the flow of heat.

imisr.,10

228.

Measurement of the total
molecular energy in an
object.

The change from a liquid
to a gas.

An instrument for measuring
temperature.

Transfer of energy in waves
through space.

Hidden heat.

The unit of heat in the
. A solid through which heat English system. The capacity
travels easily. of air conditioners and re-

frigerators is given in these
units.

7 8

Measurement of thererage
molecular energy in an
object.

q

Lowest temperature theoret-
ically possible.

10

A device that regulates
temperature automatically.

11

The temperature at which the
inner pressure of a liquid
becomes greater than the
outer pressure.

12

The movement of heat
through a gas or liquid
by circulation.

13

The metric unit used to
measure heat.

14

The change from a gas to
a liquid.

The amount of heat needed
to change the temperature
og one gram of a substance
1 C.

16

Unit used to measure
temperature.

17

Amount of heat required to
melt one gram of a substance.

18

Instrument used to measure
heat in calories.

The transfer of heat through
a solid.

20

Amount of heat required to
change 1 gram of a liquid
to a gas.

21

MMININIA

Scientific study of phy-
sical and chemical proper-
ties at very low tempera-
tures.

22

4 )t)
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WORKSHEET ANSWERS
IV.4 Heat Vocabulary Review

1. insulator 12. boiling point

2. heat 13. convection

3. evaporation 14. calorie

4. thermometer 15. condensation

5. radiation 16. specific heat

6. latent heat 17. degree

7. conductor 18. heat of fusion

8. B.T.U. 19. calorimeter

9. temperature 20. conduction

10. absolute zero 21. heat of vaporization

11. thermostat 22. cryogenics

4 ')



T (3 1' GAM ES H IE E T: IV.4 Heat Vocabulary Review

A solid through which heat
travels easily.

The unit of heat in the
English system. The capacity
of air conditioners and re-
frigerators is given in these
units.

2

230.

Measurement of the average
molecular energy in an object.

Lowest temperature theo-
retically possible.

3

The temperature at which the
inner pressure of a liquid
becomes greater than the
outer pressure.

The movement of heat
through a gas or liquid
by circulation.

The metric unit used to
measure heat.

An instrument for mea-
suring temperature.

Transfer of energy in waves
through space.

The change from a gas to
a liquid.

Hidden heat.

Something which prevents
the flow of heat.

10 12

Measurement of the total
molecular energy in an
object.

Scientific study of phy-
sical and chemical proper-
ties at very low tem-
peratures.

Instrument used to measure
heat in calories.

16

Amount of heat required to
change 1 gram of a liquid
to a gas at the point of
vaporization.

The amount of heat needed to
change the temperature of 1
gram of a substance 10 C.

The change from a liquid
to a gas.

15

The transfer of heat through
a solid.

18

Unit used to measure tempera-
ture.

21

Amount of heat required to
melt one gram of a sub-
stance at the point of
fus ion.

22
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GAMESHEET ANSWERS

tV.4 Heat Vocabulary Review

I. conductor 12. latent heat

2. B.T.U. 13. insulator

3. temperature 14. heat

4. absolute zero 15. evaporation

5. thermostat 16. cryogenics

6. boiling point 17. calorimeter

7. convection 18. conduction

8. calorie 19. heat of vaporization

9. condensation 20. specific heat

10. thermometer 21. degree

11. radiation 22. heat of fusion



TGT PHYSICAL SCIENCE
UNIT: Electricity

WORKSHEET : What Charge and Why?

Objective : V.1--a. Students will define the terms "negative charge"
and "positive charge."

b. Students will determine if an object is nega-
tively or positively charged.

I

Instructions:

Vocabulary:
electrical current
electron
negative charge
neutral
positive charge
proton

,

This worksheet will help you prepare for the What
Charge and Why Game. In questions 1-10, fill in
the blanks. In questions 11-24, study the diagrams
to answer the questions.

i.1.1)11

232.
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T G T WORKSHEET: v.1 What Charge and Why'
.)33.

electroscope

A
plate
vein

electroscope

B

plate

vein
shield

1

electroscope

C

plate

vein
shield

The is a very small The is a very small

particle of matter with a particle with a negative
positive charge. charge.

2_

A neutral object contains
equal numbers of and

A negatively charged object A positively charged object
has more than has more than

5

A neutral object may become
positively charged by
electrons.

6

A neutral object may become
negatively charged by

electrons.

A negatively charged object
may become neutral by
electrons.

8

A positively charged object
may become neutral by
electrons.

An object may become nega-
tively or positively charged
by gaining or losing

10

In diagram A the electrons
move from the to the

11

In diagram A the plate has
become charged.

12

In diagram A the vein has
become charged.

13

When the rod is removed the
electrons will move from the

to the

In diagram 3 the electrons
move from the to

the

16

14

The vein and the plate will
both become

15

Indiagram B the plate has
become charged.

17

In diagram B the vein has
become charged.

g

When the rod is removed in
diagram B, the electrons
will move from the
to the

19

The scope and the plate will In diagram C what charge does
both become

20

the plate have?

21

In diagram C what charge
does the vein have'

'2

When the rod is removed the
scope will remain
charged.

23

The scope is
because it has more
than protons.

charged

24



234.

WORKSHEET ANSWERS
V.1 What Charge and Why?

1. proton 13. negatively

2. electron 14. scope, plate

3. protons and electrons 15. neutral

4. electrons, protons 16. scope, plate

5. protons, electrons 17. negatively

6. losing 18. positively

7. gaining 19. plate, scope

8. losing 20. neutral

9. gaining 21. negative

10. electrons 22. negative

11. plate, scope 23. negatively

12. positively 24. negatively, electrons

e N

1.. " ....
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T G T G A M E S H E E T: v. 1 What Charge and Why'

electroscope

plate

vein
shield

electroscope

B

plat

vein
shield

fi

electroscope

C

plate

vein
shield

A positively charged object
may become neutral by

electrons.

A negatively charged object
may become neutral by
electrons.

A neutral object racy become

negatively charged by
electrons.

A neutral object may become A positively charged object
positively charged by has more than

electrons.

A negatively charged object
has more than

A neutral object contains
equal numbers of
and

The is a very small

particle with a negative
charge.

NM11§111

The is a very small
particle of matter with a
positive charge.

In diagram A the vein and
the plate will both become

10

In diagram A, when the rod is
removed the electrons will
move from the to the

11

In diagram A the vein has
become charged.

12

In diagram A the plate has
become charged.

13

In diagram A the electrons
move from the to

the

14

An object may become negatively
or positively charged by
gaining or losing

15

In diagram C the vein is
charged because it

has more than

protons.
16

When the rod is removed in
diagram C, the vein will
remain charged.

In diagram C what charge does
the scope have?

17 18

In diagram C what charge

does the plate have

19

In diagram B the scope and
the plate will both become

20

When the rod is removed in
diagram B, the electrons will
move from the to the

[n diagram B the vein has
become charged.

22

In diagram B the plate has In diagram B the electrons
become charged. move from the CO the

23 ?4



GAMESHEET ANSWERS
V.1 What Charge and Why?

1. gaining 13. positively

2. losing 14. plate, scope

3. gaining 15. electrons

4. losing 16. negatively, electrons

5. protons, electrons 17. negatively

6. electrons, protons 18. negative

7. protons, electrons 19. negative

8. electron 20. neutral

9. proton 21. plate, scope

10. neutral 22. positively

11. scope, plate 23. negatively

12. negatively 24. scope, plate

236.



TGT PHYSICAL SCIENCE
UNIT: Electricity

WORKSHEET: Ohm's Law

Objective : V.2--a. Students will write and apply Ohm's Law.

b. Students will identify the units and symbols
used to measure current, resistance, and
electromotive force.

Instructions: This worksheet will help you prepare for the Ohm's Law

Game. Read the questions, consult the charts, and

provide the correct answer.

Vocabulary:
electrical resistance
electromotive force (volts)

electrical current

V
volts

I mut,* R
amperes ohms

OHM'S LAW

I= VR

electric current =
(amperes)

electromotive force (volts)

resistance (ohms)

SYMBOL UNIT

electromotive Force I V volt I

electric current I ampere

resistance R j ohm

237.



TGT WORKSHEET: V.2--Ohm's Law
238.

State Ohm's law in formula
using the following words:
resistance, current, elec-
tromotive force.

1

Give the symbol for elec-
trical resistance.

2

r
,

Give the symbol' no efec-

trical current.

Nam

Give the symbol for elec-
tromotive force.

4

vommmmmmmmmmmmmii

Give the iumula for Ohm's
law using the symbols.

t

5

What is the unit used to
measure electrical resis-
tance?

6

What is the unit used to
measure electrical current?

7

What is the unit used to
measure electromotive force?

8

Express Ohm's law in for-
mula using the units.

9

Complete the chart:
Symbol Unit

It

Electromotive Force 10. 11.

12. I 13.

14. 15. Ohm

How much current will flow
in a light that uses a
6 volt battery and a bulb
with 3 Ohms of resistance?

16

How much current will flow
through a circuit if the re-
sistance is equal to 8 Ohms
and the electromotive force
is 120 volts?

17

A toaster has a resistance
of 10 Ohms. How much current
will flow if the toaster is
in a 120 volt circuit?

18

L
If you want to find the
resistance in a circuit,
you can change the formula
to read:

19

What is the resistance of a
toaster if 110 volts produce
a 5 amp current through it?

20

An electrical drill uses
110 volts and 10 amps of
electricity. How much re-
sistance does it have?

21

If you want to find the
voltage across a circuit,
you can change the formula
to read:

22

How much voltage i3 needed
to cause a 7 amp current
through an electrical heater
that has a resistance of
16 Ohms? 23

A rheostat has a resistance
of 20 Ohms. What EMF will
be needed if the current
in the rheostat is 4 amperes?

24

4:r)0
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WORKSHEET
. ,

V.2

Electromotive force

ANSWERS,
Ohm's Law

1. Current = Resistance 13. ampere

2. R 14. resistance

3. I 15. R

4. V 16. 2 amperes

V
5. I = 17. 15 amperes

6. Ohm 18. 12 amperes

V
7. ampere 19. R =

8. volt 20. 22 Ohms

9. amperes = volts
21. 11 Ohms

Ohms

10. V
ti

22. V=IxR
11. volts 23. 112 volts

12. electric current 24. 80 volts

2 ;
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TGT GAMESHEET: v. 2 Ohm's Law

State Ohm's law in formula
form using the following
words: resistance, current
and electromotive force.

1

Give the symbol for electrical
current.

2

Give the symbol for electrical
resistance.

Give the formula for Ohm's
law using the symbols.

Give the symbol for elec-
tromotive force.

What is the unit used to
measure electrical current?

What is the unit used to
measure electrical resis-
tance?

Express Ohm's law in formula
using the units.

What is the unit used to
measure electromotive force?

Electromotive force is
measured in units called

10

The symbol for volts is

11

2..
The measurement unit is Ohms.
The symbol is

12

"I" is a symbol for

13

What unit is used to measure
I?

14

If you are using Ohms, you
are measuring

15

How much current will flow
through a circuit if the
resistance is equal to 10
Ohms and the electromotive
force is 120 volts?

16

How much current will flow
in a light that uses a 12
volt battery and bulb with
4 Ohms of resistance?

17

If you want to find the
resistance in a circuit, you
can change the formula to read:

18

A toaster has a resistance
of 10 Ohms. How much cur-
rent will flow if the
toaster is in a 120 volt
circuit? 19

An electrical drill uses 110
volts and 10 amps of elec-
tricity. How much resistance
does it have?

20

What is the resistance of a
toaster if 120 volts produce
a 6 amp current through it?

21

How many volts are needed
to push 7 amps through an
electrical heater that has
a resistance of 16 Ohms?

22

If you want to find the
voltage in a circuit, you can
change the formula to read:

23

A rheostat has a resistance
of 15 Ohms. What EMF will
be needed if the current
in the rheostat is 3 amperes?
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1.

2.

3.

4.

7.

8.

j9.

10.

11.

12.

GAMESHEET

V.2

Electromotive force

ANSWERS

Ohm's Law

13. current

14. ampere

15. resistance

16. 12 amperes

17. 3 amperes

18. =R

19. 12 amperes

20. 11 Ohms

21. 20 Ohms

22. 112 volts

23. V=IxR

24. 45 volts

Current =
Resistance

I

R

I =
V

V

ampere

Ohm

volts
amperes

Ohms

volt

volts

V

R
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TGT, PHYSICAL SCIENCE
UNIT: Electricity

WORKSHEET : General Circuits

Objective: V.3--a. Students will distinguish between a series and
a parallel circuit.

b. Students will calculate the voltage and resis-
tance in parallel and series circuits.

c. Students will identify an open or closed circuit.

Instructions: This worksheet will help you prepare for the General
Circuits Game. Provide the correct answer for each
item. The game will be similar, but some of the
items will vary.

Vocabulary:
Circuit
closed circuit
open circuit
parallel circuit
resistance)

series circuit
voltage

4 I 0

N.

242.



TGT WORKSHEET: V.3 General Circuits

An electric is A circuit is a

a path through which
current can flow.

one-path circuit.

A circuit may
have several paths or
branches.

243.

2

In a circuit,
if one light burns out they
all go out.

In a circuit, if
one light burns out the rest
remain on.

The current is the same in
every part of a
circuit.

6

When cells are connected
in a circuit,

the total voltage increases.

When cells are connected in
a circuit, the
voltage does not change.

In this diagram the cells
are in a circuit.

In this diagram the cells
are in a
circuit.

If the cells in #9 are 1.5V
each, how many volts are
there across the bulb?

If the cells In #10 are 1.5V
each, how many volts are
there across the bulb?

12

If four 1.5V cells were
connected in series, the
total voltage output would
be

If four 1.5V cells were
connected in parallel, the
total voltage output would
be

As more lights are added to
a circuit the
lights become dimmer.

15



1- c; -r WORKSHEET : V.3 General Circuits 244.

Diagram A: StrIng of Christmas tree bulbs in series Diagram B: Two bulbs in aarJliel

120
VOUS

50 ohms each light
240 120

ohms ohms

If one of the lamps burns
out in diagram A, will
the others remain lit?

16

If the 240-Ohm lamp bdins
out in diagram B, will .

the 120-Ohm lamp remain lit?

What is the total resis-
tance of the lamps in A?

Are the cells in diagram
C connected in series
or parallel?

19

22

17

In which circuit is it
easier to find a burned-out
bulb?

18

Is the voltmeter in diagram
C connected in parallel or

series with the resistor?

20

If each cell in diagram C
has a voltage of 1.5, how
many volts are there across

the circuit?

23

Is the ammeter in diagram C
connected in parallel or
series with the resistor?

Is the circuit in diagram,;

C open or closed?

21

11..INI



WORKSHEET ANSWERS
V.3 General Circuits

1. circuit 13. 6V

2. series 14. 1.5V

3. parallel 15. series

4. series 16. No

5. parallel 17. Yes

6. series , 18. B

7. series 19. 400 Ohms

8. parallel 20. parallel

9. parallel 21. series

10. series 22. series

11. 1.5V 23. 3 Volts

12. 3V 24. open

/1

27 i

I
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TGT PAIE fi EE EE 11 : V.3 General Circuits
246.

If four 1.5V cells were As more lights are added to

connected in parallel, the a circuit the

total voltage output would lights become dimmer.

be

1

In this diagram the cells
are in a circuit.

If the cells in #3 are
1.5V each, how many volts
are flowing through the
bulb?

In this diagram the cells
are in a circuit.

5

If the cells in #5 are 1.5V
each, how many volts are
flowing through the bulb?

In a circuit,
if one light burns out
they all go out.

In a circuit,

if one light burns out the
rest remain on.

8

The current i-s the same in
every part of a
circuit.

9

When cells are connected
in a circuit,
the voltage increases.

10

When cells are connected
in a circuit,

the voltage does not change.

11

If four 1.5V cells were
connected in series, the
total voltage output would
be

12

An electric is A circuit is a
a path through which elec- one-path circuit.
trons can flow.

13 14

A circuit may
have several paths or
branches.

15 .



TGT GAMESHEET: V.3 General Circuits

Dia'.;:a..1 A: 3trin; o: Chrisma, tree bulbs in serie6

t, 1-\

50 ohms each light

,-4

120 LI

Q
16

volts

247.

Di, `"art ', Ty° :):11), n 7 1r.___

120
volts

Diagram C.

If one of the lamps burns If the 240-Ohm lamp burns In which circuit is it

out in diagram A, will out in diagram B, will the easier to find a burned-out

the others remain lit' the 120-Ohm lamp remain lit? bulb?

-I,

16 17

What is the total resis-
tance of the lamps in A?

.111111,
lq

Is the voltmeter in diagram
C connected in parallel or

series with the resisr.sr?

20

Is the ammeter in diagram C
connected in parallel or
series with the resistor?

Are the cells in diagram
C connected in series
or parallel?

2

If each cell in diagram C
has a voltage of 1.5, how
many volts are there across

the circuit?

Is the circuit in diagram
C open or closed?

23 94



GAMESHEET ANSWERS
V.3 General Circuits

1. 1.5 13. circuit

2. series 14. 'series

3. parallel 15. parallel

4. 1.5V 16. No

5. series 17. Yes

6. 3V 18. B

7. series 19. 400 Ohms

8. parallel 20. parallel

9. pirallel 21. series

10. series 22. series

11: parallel 23. 3 Volts

12. 6V 24. open

2 7 t)
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TGT PHYSICAL SCIENCE
UNIT: Electricity

WORKSHEET: Electrical Symbols

Objective : V.4--S tudents will identify electrical symbols.

Instructions:

Vocabulary

This worksheet will help you prepare for the Electrical
Symbols Game. Use the vocabulary and diagram and write
the name of the symbol on the line provided in each item.
You will not have the use of the vocabulary and diagram
below for the tournament.

SYMBOLS USED TO DIAGRAM ELECTRONIC CIRCUITS

conductor connection no connection switch

(\ /----,
--9....R-- Q)-- __...4 A ..._

\,...../

fuse voltmeter ammeter

I (rim (-- =71--

resistor cell

r}

rheostat

--I 111111

antenna

coil capacitor ground rectifii+r headPhCres

transformer

battery of cells variable resistor

(±)

diode triode transistor gai,anorreter

I Y

variable capacitor electromagnet lamps in parallel

21+9.
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TGT WORKSHEET: v.4 Electrical Symbols



WORKSHEET ANSWERS
V.4 Electrical Symbols

1. antenna 13. rectifier

2. cell 14. lamps in parallel

3. fuse 15. electromagnet

4. triode 16. connection

5. ground 17. capacitor

6. ammeter 18. voltmeter

7. earphones 19. rheostat

8. battery 20. transformer

9. switch 21. non connection or crossover

10. galvanometer 22. variable capacitor

11. transitor 23. 'diode

12. resistor 24. variable resistor

2bo
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TGT GAMESHEET: V.4 Electrical Symbols

1 2 3

,Z7

4 5 6

4"- 7
C>J./'

8 9

10

I /

\

11 12

14 15

2



TGT GAMESHEET: v.4 Electrical Symbols
254.

16 17 18

1

19 20

.....

21

22

..............j (.4\ 1......

24

/
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GAMESHEET ANSWERS
V.4 'Electrical Symbols

1. rheostat 13. earphones

2. transformer 14. battery

3. non connection or crossover 15. switch

4. variable capacitor 16. galvanometer

5. diode 17. transitor

6. variable resistor 18. resistor

7. rectifier 19. antenna

8. lamps in parallel 20. cell

9. electromagnet 21. fuse

10. connection 22. triode

11. capacitor 23. ground

12. voltmeter 24. ammeter

'kw

2'),)
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TGT PHYSICAL SCIENCE
UNIT: Electricity

WORKSHEET: Electronic Circuits

Objective: V.5--a. Students will identify the parts of a radio circuit.
b. Students will identify the function of each part of

a radio circuit.

Instructions:

Vocabulary:

This worksheet will help you prepare for the Electronic
Circuits Game. In items 1-12, identify the parts of
the radio circuit pictured on the worksheet. In items
13-20, give the function of the named part.

SYMBOLS USED TO DIAGRAM ELECTRONIC CIRCUITS

conductor connection no connection

resistor

rheostat

H nraln

cell coil

antenna transformer

battery of cells variable resistor

1J-6--

switch fuse

capacitor ground

(--

diode triode

voltmeter

rectifier

--CA!--

ammeter

6---6
headphones

transistor galvanometer

\ ---1___ I I

variable capacitor elect'ornagoet lamps in parallel

2 S
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(3 T WORKSHEET : v.5 Electronic Circuits
257.

a

d

h

t e
_)

Part (a) is:

1

Part (b) is: Part (c) is:

Part (d) is:

4

Part (e) is: Part (f) is:

Part (g) is:

7

Part (h) is:

8

Part (i) is:

Part (j) is:

10

Part (k) is:

11

Part (1) is:

1=1,====111.1111k

triode

13

earphones

14

coil

variable resistor

16

fuse

17

battery

variable condenser antenna

; )
20

12

15

18



WORKSHEET ANSWERS
V.5 Electronic.Circuits

1. antenna 11.

2. coil 12.

3. ground 13.

4. coil 14.

5. variable capacitor 15.

6. variable reEist3r
16.

7. cell

17.

8. triode

18.

9. earphones

19.

10. battery

20.

connection

fuse

amplifies the current

change electrical energy to sound energy

changes radio waves into weak alternating
current

controls direct current to triode

protects earphones from an overload

produces direct current for triode

increases alternative current' from coils

picks up radio waves

2St)



TGT GAM ES1-IgffT:- V.5 Electronic Circuits' 259.

Part (b) is:

4

1

Part (e) is:' "Part (h) is:

Part (k) is:

L.

What is the function of
earphones?

What is the function of a

fuse?

What is the function of
an antenna?

7

What is the function of a
battery?

8

Part (1) is:

10

Part (i) is:

11

Part (c) is:

1.1.1%001V 13

What is the function of a
variable condensor?

14

What is the Zunctiun of
a triode?

Part (j) is:

16 17

Part (d) is: Part (a) is:

19
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2 5
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What is the function of a
coil?

Part (f) is:

9

What is the function of a
variable resistor?

MIS

1.0

Part (g) is:

18
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GAMESHEET ANSWERS
V.5 Electronic Circuits

1. coil 11. earphones

2. variable capacitor 12. variable resistor

3, triode 13. ground

4. connection 14. increases ai".ernating
current from coils

5. change 'electrical energy
to sound energy 15. controls direct current

to triode
6. protects earphones from an

overload, 16. amplifies the current

7. picks up radio waves 17. battery

8. produces direct current 18. cell
for triode-

19. coil
9. changes radio waves into

weak alternative current 20. antenna

10. fuse

ti



TGT PHYSICAL SCIENCE
UNIT: Electricity

WORKSHEET: Electricity Vocabulary Review

Objective : V.6--Students will be able to define words necessary for
understanding electrical concepts.

Instructions: This worksheet will help you prepare for the Electricity
Vocabulary Review Game. Using the word list, provide
the correct word to match the definition. -The same
words and definitions will be used in the game.

Vocabulary:
alternating current
ampere
battery
capacitor

circuit
conductor
cell (dry)
current
direct current
electron
electromotive force
electroscope
fuse
galvanometer
'generator

induce
induction coil
insulator
magnetic field
ohm
parallel circuit
rectifier
resistance
rheostat
series circuit
transformer
triode tube
volt
voltmeter
watt

25;j
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262.

Device for changing the
strength of an electric
current by changing the
resistance in the circuit.

1

A current that always flows
in the same direction.

To produce an electAc current
or to magnetize without making
contact with the object.

Space around a magnet in
Which a magnetic force can
be detected.

A device used to raise or
lower electrical voltage.

A Unit of electrical resis-
tance.

A machine for changing
mechanical energy into
electrical energy.

A device that changes alter-
nating current to direct.
current.

The opposition of a condUctor
to the flow of a current.

Used to store an electrical
charge.

10

A device for producing a
current with moist chemicals.

11

A circuit that has More than
one path for the circuit.

1

An instrument used for
measuring electromotive
force or voltage.

A Complete path over which
a current may flow.

13 '14

12

Unit used to measure power.

15

One unit of negative elec-
.

tricity.

A circuit containing a
single path.

16 17

A substance used to preiient

the escape of electricity
or heater

18

A current that changes its
direction regularly.

19

Part of an electric cir-'
cuit that melts and breaks
the circuit if the current
becomes dangerously high.

Two or morecells connected Vacuum tube used to amplify
in a series.'- or rectify.

20 21

22

An electrical device of two
separate coils\used for
increasing a voltage.

An instrument used for
measuring a small electric
current.

24

Instrument used to detect
electrical charges.

25

The "push" behind electrons
in a wire; also called
voltage.

26

-1 substance through which
electricity can flow.

27

A unit used to measure A unit used to measure
electric current. electric pressure (EMF).

28 '4, Of/ 29

The flow of electrons through
a conductor.

30



` 263.

WORKSHEET ANSWERS
a

V.6 Electricity Vocabulary Review

1. rheostat 16. electron

2. direct current '17. series circuit

3. induce 18. insulator

4. magnetic field 19. alternating current

5. transformer 20. battery

6. Ohm 21. triode

7. generator 22. fuse

8. rectifier 23. induction coil

9. resistance . 24. galvanometer

10. capacitor 25. electroscope

11. dry cell 26. electromotive force
.

12. parallel circuit 27. conductor

13. voltmeter 28. ampere

14. circuit 29. volt

15. watt 30. current

29

4
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264.

Device for changing the
strength of an electric
current by changing the
resistance in the circuit.

1

Space around a magnet in
which a magnetic force can
be detected.

sus
A machine for changing mechan-
ical energy into electrical
u.ergy.

3

Used to store an electrical
charge,

An'instrument used for mea- One unit of negative elec-
suring electromotive force :tricity.
or voltag4. / .

A current that changes its
direction regularly.

Part of an electric circuit
-that melts and breaks the cir-
cuit if the current becomes
dangerously 'high.

8

Indtrument sed to detect
electrica charges.

A unit used to measure . A current that always flows
electric"pressure (EMF). in the same dire'ction.

10 O 11

A device used to raise-or
lower eleCtrical voltage.

)

12

A device that changes al-
ternative current to direct
current.

13

A circuit containing a
single path.-

AIevice for producing a
current with moist chemicals.

A complete path over whic1
a current may flog.

14 15

TwO or more cells connected
in a series.

) .

17

An electrical device of two
separatecoils used fog
increasing a voltige.

The "push" behind electrons The flow of electrons through To produce anl,electric current
in a wire; also called, a conductor, A or to magneti4e without making
voltage. contact with the object.

19 20 21

1 A unit of electrical.
resistance.

The opposition of a conductor
to the flow of a'current.

A circuit that has more than
one path for the circuit.

22 23 24

Unit used to measure power. A substance used to prevent Vacuum tube useto amplify
the escape of electricity or rectify.

25. 26 27

An instrument used for
measuringa small electr
current.

28

A unit used to measure
electric current.

30



G Al RA EE :3 El EcfE ir ANSWERS
V.6 Electricity Vocabulary ReView

1. rheostat/ 16. series circuit

2. magnetic field 17. battery

3,. generator 18. induction coil
.

4. capacitor 19. electromotive fgrce

5. voltmeter 20. current

6. electron 1 21. induce

7. alternating current 22. Ohm

8. fuse 23. restistance
11

9. electroscope 24. parallel circuit

10. volt . 25. watt

'la. direct current 26. -"insulator al

12. transformer 27. triode

13. rectifier 28. galvanometer,

14. dry cell * 29. conductor

(
15. circuit 30. ampere

-

ti
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TGT PHYSICAL SCIENCE
UNIT: Measurement

WORKSHEET : The Metric, Sys tem

4

Objective : 1/1.1--a.7 Students will identify and use the liasic units
or measuring. Length, volume, area and mass in

the metric system.
b. Students will compute the conversion of units

within the.Tetric system.

1

Instructions : this worksheet wt11 help you prepare for the Metric
System Game. In numbers 1-15, circle the correct
answer. In numbers 16-30, write the correct answer

A space provided.

p (

Vocabulary
.

BasiclUnits of the_Metric System

Ma'ss'- gram (g)

Volume liter (L) = 1:,000 cm
3

-tength - metem)2
Area`- length = m

t .

,

--- ---

'Prefix

-

Example

Fenti 71,..,/100
\

1 centimeter (cm) = 1/100 of/aNmeyr
:

milli = 1/1000 1 milliliter (ml) = 1/1000 of^3-11ter

kilo 21000 1
t

kilogram (kg) = 1000 gram/ s

deci = 1/10
.

1 decimeter 1/10 of a meter

ale

294

...

ti

4%,

2.66.

a
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1-(3T WC)Fit(!ililE:EET: VI.1 The Metric System

The basic unit of mass is:

a. the meter

b. the liter

c. the gram
d. the newton

The basic unit of volume is:

a. the meter

b. the liter
c. the gram
d. the newton

The basic unit used to measur
length is:

a. the meter
b. the liter
c. the gram
d. the newton

The prefix for 1/100 in
the metric system is:

a. centi-

b. milli-
t. mega-
d. kilo-

The prefix for 1/1000 in
the metric system is:

a. centi-
b.. milli-
c. mega -

d, kilo,

The prefix for 1,000 in
the' metric system is: s.

a. ,centi-

b, milli-
c. mega-
d. kilo-

,

0

An instrument used in the
lab to accurately measure
volume is die:

8

61. test tube
b. ,balance

c. graduated cylinder .
d. beaker

, 0
The unit used to measure a
Long distance is:

a. the kilometer
V.: the centimeter

the kilogimn
d. the decimeter

1The abbreviation for centi-
meter is:

a. cc

b. c

c. cm
,d. dm

1

,The abbreViation for
kilogram\is:

k
b. .kg
c. kl

d, ki

H.

d

10

The abbreviation for
millimeter is:.

a. m
b. mm

. c. ml

d. mi

11

IeyoumuItiply a.centimeter
.by a.entimeter, the resulting

unit is:

b. cm
c. cm2

d. c3

.
12

The ablation for
decimeter is:

a. cm,,

b. Cm'

c. dm2

d. dm.

13

How many decimeters are in
a meter?

a. 10

b., 100

c. 20 -

d. 1000 .

14
Î I

How many,centimetets-are im
a decimeter?

a. '10

b. 100

c' 20
d. 1000

15



1. t; 11 WORKSHEET: VI.1 The Metric System

350 mm would equal
cm.

350 cm would equal m. , What is the area of a.
rectangle,5 cm by 10 cm?

16 17

A
Lb23.

Flout many milliliters are A-`3,500 ml would equal' how

in a liter? many liters?

19'

N

20

How many ml are in
liters?

21

How man}, grams in 4 .5200 grams are equal to

kilograms? kg.

$3,

22 23

A cm
3
and a

equal.

are

24

How many centimeters are How many millimeters are in

in a meter? a meter?

1.

25 26

How many scentfmeters2 (cm2 )

'would be in awdecimeter2
(dm)?

How many millimeters are
in a centimeter?' 4

o
?7

How many cptimeters2 (cm2)
in a meter4 (n2)?.

O

296
29

How, many milliliters (ml)

'in a deciliter (dl)?

is

30



WORKSHEET ANSWERS
VI.1 The Metric System

1. c) the gram 16. 35

2, b) the liter 17. 3.5

3. a) the meter

4. a) centi-

., 5./ b) milli-

6. d) kilo-

7. -c) graduated cylinder

8. aY the kilometer

9. c) cm

10. b) kg

11. b) mm

12. c) cm2

13. d) dm

44. a) 10

15. a) 10

4

0

29 7

18. 50 cm2

19. 1,000

20. 3.5

21. 2,800

22. 4,.000

23. 5.2

24. ml or cc

25. 100

26. 1,000

27. 10

28. 100

29.610,000

30. 100
%J.

O

(

26'9.1
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270.

A cc and a
equal.

are 5200 grams are equal to
kg.

How many grams in.4 kilo-
grams?

How many ml are in 3.6
liters?

t

3,500 nil would equal how
many liters?

How many milliliters are
in a liter?

What is the area of a
rectangle 5 cm by 10 cm?

550 cm would equal

8

m. 450 mm would equal

9

CM.

.

How many millimeters are
in a centimeter?

10

How many millimeters are
in a meter?

11

How many centimeters are in
a meter?

12

If you multiply a centi-
meter by a centimeter, the
resulting unit is:

;a. cm2

b. c

c. cm

13

The abbreviation for
millimeter is:

a. m
b. mm

ml

29O

The abbreviation for
ki4ogram is:

a. k
b. kg
c. kl

14 15
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TGT GAMAIESHEEEET: VI.1 The Metric System

The abbreviation for
centimeter 'is:

a. cc

.b. c

c. cm

e unit used to measure a
ng distance is the:

a. kilometer
b. centimeter
c. kilogram

16 17

An instrument used in the
lab to accurately measure
volume is the:

a. test tube
b. balance
c. graduated cylinder

The prefix for 1,000 in The prefix for 1/1000 in
the metric system is:

a. centi-
b. milli-,

c mega-
d kilo-

the metric system is:

a. centi-
b. milli-
c mega-
d. kilo-

19 20

a

The prefix for 1/100 in
the metric system is:

\ A
la centi-
b. milli-

dc.

mega-
kilo-

( .

21

r
The basic unit used to
measure length is the

a: meter
b. liter
c. gram
d. newton

The basic unit used to
measure volume is the:
.

The basic unit used to
measure mass is the:

'a. meter, f a. meter
''b. liter), b, liter.,

ic. gram c. grim
d. newton / , d. tl

,t /

i

22 , 23

1
k

24

How many cm2 would be in
a dm2?

How many M1 in a dl?

'25 26

How many cm2, in a m2?

27

The abbreviation for How many decimeters are in
decimeter.is:

28

a. meter?

29

How many centimeters are in-
a meter?

44, 30
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1. ml or cm3

VI.1 The Metric System

c

164
-4,

2. 5.2 17.

3. 4,000 18.

4. 3,600 19.

5. 3.5 20.

6. 1,000 21.

7. 50 cm
2

22.

.'t 4.

8. i 5.5 23.

,/''
9. 45 24.

`-...../ 10. 10 25.

11. 1,000 26.

12. 100 27.

,...13. a)' cm2 28.

14. b) mm 29.

15. b) kg 30.

Th.

c) cm

a) kilometer

c) graduated cylinder

d) kilo-

b) milli-

a) centi-

a) meter

b) liter

c) gram

100 cm2

100 ml

10,000 cm

dm

10

100

2

xl

.272.



TGT PHYSICAL SCIENCE
UNIT: Measurement

WORKSHEET: ,ScIentiftc,NOtation

-Objective: VI.2--a. Students will express large numbers in scientific
notation form,

b: Students will converAcien*ttific notation to
regular numbers.

Instruction-s:

L

5

This worksheet will help you prepare for the Scientific
Notation Game. In numbers Y-10, express in proper,
scientific notation. In numbers 11-24, write the
correct number.. 0

ani

273..



WORKSHEET: VI.2 scientific Notation

6,000

x

200,000,000

x

93,000,000

x

1,200

x

0.06

x

.00086

x

0.0047

x

10

6.2 x 102

4.32 x 10
3

13

7.2 x 10
7

4.2 x 10
3

16

5.6 x 10
-5

7.65 x 10
2

19

9.3 x 10
-7

-
10

5

22

10
4

274.

186,000

x

1,500,000

x

0.56

x

11

8.4 x 106

12

14'

1.6 x 10
9

15

17

3.44 x 10-5

18

20

10
-3

21

23

10
7

24
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1.

2.

3.

4.

'5.

6.

7.

8.

9.

10.

11.

12.

(.4

6 x 10
3

2 x 108

1.86 x 10
5

9.3 x 10
7

1.2 x 10
3

1.5106

6 x 10
-2

8.6 x 10
-4

5.6 x 10
1

4.7 x 10
-3

620

8,400,000

WORKSHEET ANSWERS
V1.2 Scientific Notat.ion.

13. 4,320

14. 72,000,000

15. 1,600,000,000

16. .0042

n
17. .006056

S

18. .0000344

19. .0765

s
;.r/

20. .00000093

21. .001

22. .00001

23. 10,000

24. 10,000,000

It

..

I

303

N
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60,000 800,000,000

6 x 8 x

93,000,000

9.3 x

0.03

3 x

0.0038

3.8 x

10

2.34 x 103

11

1,500

1.5 x

.00037

3.7 x

186,000

1.86 x

2,500,000

2.5 x

3

276.

2.6 x 102

11

0.72

7.2 x

4.8 x 10
6

12

2.7 x 107

14

1.6 x 10
9

8.4 x 10-3 3.1 x 10-

16

4.21 x 102 6.3 x 10
7

17

Y

19 20

6.88 x 10
-5

15

'18

10-3

21

104 10
5

22 23

10
6

24

3 1.

.
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1."

2.

3.

6 x 104

8 x 108:

1.86 x 10
5

VI.2 Scientific Notation

/-4 13.
6. t

14.

- 15.

2,340

27,000,000

1,600,000,000

4. 9.3 x 10
7

16. '.0084

5. 1.5 x 10
3

17. .000031

B 6. 2.5 x 10
6 ,

18.' .0000688

7. 3 x 10-2 19. .0421.

4 8. 3.7 x 10-4 20. .00006063

9. 7.2 x 10
-1. t

21. .001 ,

10. 3.8 x 10
3

22. .0001

11. 260 23. 00,600

12. 4,800,000 24. 1 000,000

O


