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Introduction

KAMICO® Instructional Media's program is validated by scientifically based research.
STAAR CONNECTION™ Diagnostic Series™ and Developmental Series™ can be used in tandem
to ensure mastery of Texas reporting categories and TEKS. The Diagnostic Series™ consists
of a bank of assessments. Each assessment covers a mixture of reporting categories and
TEKS. This research-based format provides continual reinforcement for and ensures retention
of mastered concepts. To take full advantage of this series, administer an assessment to
students. After they have completed the assessment, use it as an instructional tool. Go over
each item with the class, discussing all correct and incorrect answers. Then, use the
assessment as a diagnostic tool to determine a standard for which students need remediation.
Find that standard in the Developmental Series™.

Each book in the Developmental Series™ consists of isolated activities and assessments to
allow for the development of specific TEKS. For every TEKS, there is at least one individual
or group activity. The activities provide a fun, challenging, yet nonthreatening, way to develop
mastery of the TEKS. In addition to these activities, each Developmental Series™ book has
assessments on isolated standards to be used to identify mastery or the need for further skill
development or reinforcement. Continue to alternate between the STAAR CONNECTION™
Diagnostic Series™ and the Developmental Series™.

KAMICO's DATA CONNECTION® software prints student answer sheets on plain paper using
a standard laser printer, scans answer sheets using a TWAIN-compliant scanner, scores
assessments, and disaggregates student academic data, showing which goals and objectives
are mastered and which goals and objectives are in need of reinforcement. The software is
preprogrammed to work with all KAMICO® assessments. It is easily customized to work
with other instructional materials and assessments as well as teacher-, school-, district-, or
state-created assessments. DATA CONNECTION® analyzes academic data from individual
students, classes, grade levels, and demographic groups. Reports are presented in tabular
and graphic form. Item analysis is provided to help determine the most effective method
of instruction.

KAMICO® Instructional Media, Inc., supports efforts to ensure adequate yearly progress and
eliminate surprises in high-stakes test results.

© 2011 KAMICO® Instructional Media, Inc. All Rights Reserved. No part of this publication
may be reproduced, stored in a retrieval system, or transmitted in any way or by any means
(electronic, mechanical, photocopying, recording, or otherwise) without prior written permission
from KAMICO® Instructional Media, Inc., with the exception found below.

Reproduction of these materials for use by an individual teacher in his or her classroom and not
for commercial sale is permissible. REPRODUCTION OF THESE MATERIALS FOR AN ENTIRE
GRADE LEVEL, SCHOOL, OR SCHOOL SYSTEM IS STRICTLY PROHIBITED.

© 2011
KAMICO® Instructional Media, Inc.
P.O. Box 1143
Salado, Texas 76571
Telephone: 254.947.7283 Fax: 254.947.7284



KAMICO® Instructional Media, Inc.
STAAR CONNECTION™
Diagnostic Series™
EOC Physics
Table of Contents

Reporting Categories and Related TEKS . .. ... ... . ... .. .. .. .. .. ... ... 7
AssessmeENt T . ... . e e e e e e e e e 15
ASSESSMENt 2 . . . . i e e e e e e e 20
ASSESSMENT 3 . . o e e e e e e e e 25
ASSESSMENt 4 . . . . e e e e e e e e e e e 30
ASSESSMENT B . . . . e e e e e e e e e 36
ASSESSMENt B . . . . . e e e e e e e e e e 42
ASSESSMENT 7 . o i i i i e e e e e e e e e e e e 47
ASSESSMENt 8 . . . . . e e e e e e e e 53
ASSESSMENT O . . . . e e e e e e 59
Assessment 10 . .. .. . e e e e e e 65
Assessment T . ... e e e e e e e e e 70
Assessment 12 . . . .. . e e e e e e e 76
AssessSmMeENt 13 . . . i e e e e e e 81
Assessment T4 . . . .. e e e e e e e 86
Assessment 15 . . . . . e e e e e e e 91
Answer Key . . .. e e e e e 96
Student Bubble Answer Sheet . . .. ... ... . . . . . . .. e 114
Bubble Answer Key . . .. . e 121
TEKS Alignment Chart . . ... ... .. ... . 128
Student Progress Chart . . . . .. .. .. . e 136
Letter to Parents . . . . . . . . . i i e e e e e e 137
Test-Taking TipS . . . . . o o e e e e 138
Strategies for Reducing Your Students' Test Anxiety .. ................ 139
STAAR Physics Reference Materials . . . ... .. ... . ... .. .. . .. .. ..... 140

KAMICO Product Information . . . . . . . . i i e e e e e e 144



NOTE:

TEA advises that the Scientific Process Skills "will be
incorporated into at least 40% of the test questions in
reporting categories 1-4 and will be identified along
with content standards.”" KAMICO® has followed
these guidelines. However, to ensure thorough
coverage of the Scientific Investigation and Reasoning
Skills, KAMICO® writers have included extra questions

over just those skills to ensure student mastery.




State of Texas Assessments of Academic Readiness
Physics Assessment
Eligible Texas Essential Knowledge and Skills

Reporting Category 1:
Force and Motion

The student will demonstrate an understanding of the relationship of force and
motion in one and two dimensions.

(P.4) Science concepts. The student knows and applies the laws governing
motion in a variety of situations. The student is expected to

(A)

(B)

(C)

(D)

(E)

(F)

generate and interpret graphs and charts describing different types of
motion, including the use of real-time technology such as motion
detectors or photogates;

Readiness Standard

describe and analyze motion in one dimension using equations with the
concepts of distance, displacement, speed, average velocity,
instantaneous velocity, and acceleration;

Readiness Standard

analyze and describe accelerated motion in two dimensions using
equations, including projectile and circular examples;
Supporting Standard

calculate the effect of forces on objects, including the law of inertia,
the relationship between force and acceleration, and the nature of
force pairs between objects;

Readiness Standard

develop and interpret free-body force diagrams; and
Supporting Standard

identify and describe motion relative to different frames of reference.
Supporting Standard



Reporting Category 2:
Gravitational, Electrical, Magnetic, and Nuclear Forces

The student will demonstrate an understanding of gravitational, electrical,
magnetic, and nuclear forces.

(P.5) Science concepts. The student knows the nature of forces in the physical
world. The student is expected to

(A)

(B)

(C)

(D)

(E)

(F)

(G)

(H)

research and describe the historical development of the concepts of
gravitational, electromagnetic, weak nuclear, and strong nuclear forces;
Supporting Standard

describe and calculate how the magnitude of the gravitational force
between two objects depends on their masses and the distance
between their centers;

Readiness Standard

describe and calculate how the magnitude of the electrical force
between two objects depends on their charges and the distance
between them;

Supporting Standard

identify examples of electric and magnetic forces in everyday life;
Supporting Standard

characterize materials as conductors or insulators based on their
electrical properties;
Supporting Standard

design, construct, and calculate in terms of current through, potential
difference across, resistance of, and power used by electric circuit
elements connected in both series and parallel combinations;
Readiness Standard

investigate and describe the relationship between electric and magnetic
fields in applications such as generators, motors, and transformers; and
Supporting Standard

describe evidence for and effects of the strong and weak nuclear
forces in nature.
Supporting Standard



Reporting Category 3:
Momentum and Energy

The student will demonstrate an understanding of momentum and energy.

(P.6) Science concepts. The student knows that changes occur within a physical
system and applies the laws of conservation of energy and momentum.
The student is expected to

(A)

(B)

(C)

(D)

(E)

(F)

(G)

investigate and calculate quantities using the work-energy theorem in
various situations;
Readiness Standard

investigate examples of kinetic and potential energy and their
transformations;
Readiness Standard

calculate the mechanical energy of, power generated within, impulse
applied to, and momentum of a physical system;
Readiness Standard

demonstrate and apply the laws of conservation of energy and
conservation of momentum in one dimension;
Readiness Standard

describe how the macroscopic properties of a thermodynamic system
such as temperature, specific heat, and pressure are related to the
molecular level of matter, including kinetic or potential energy of atoms;
Supporting Standard

contrast and give examples of different processes of thermal energy
transfer, including conduction, convection, and radiation; and
Supporting Standard

analyze and explain everyday examples that illustrate the laws of
thermodynamics, including the law of conservation of energy and the
law of entropy.

Supporting Standard



Reporting Category 4:
Waves and Quantum Phenomena

The student will demonstrate an understanding of waves and quantum phenomena.

(P.7) Science concepts. The student knows the characteristics and behavior of
waves and quantum phenomena. The student is expected to

(A) examine and describe oscillatory motion and wave propagation in
various types of media;
Supporting Standard

(B) investigate and analyze characteristics of waves, including velocity,
frequency, amplitude, and wavelength, and calculate using the
relationship between wavespeed, frequency, and wavelength;
Readiness Standard

(C) compare characteristics and behaviors of transverse waves, including
electromagnetic waves and the electromagnetic spectrum, and
characteristics and behaviors of longitudinal waves, including sound
waves;

Supporting Standard

(D) investigate behaviors of waves, including reflection, refraction,
diffraction, interference, resonance, and the Doppler effect;
Readiness Standard

(E) describe and predict image formation as a consequence of reflection
from a plane mirror and refraction through a thin convex lens; and
Supporting Standard

(F) describe the role of wave characteristics and behaviors in medical and

industrial applications.
Supporting Standard

(P.8) Science concepts. The student knows simple examples of atomic, nuclear,
and quantum phenomena. The student is expected to

(A) describe the photoelectric effect and the dual nature of light;
Readiness Standard

(B) compare and explain the emission spectra produced by various atoms;
Supporting Standard
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(C) describe the significance of mass-energy equivalence and apply it in
explanations of phenomena such as nuclear stability, fission, and
fusion; and
Supporting Standard

(D) give examples of applications of atomic and nuclear phenomena such as
radiation therapy, diagnostic imaging, and nuclear power and examples
of applications of quantum phenomena such as digital cameras.
Supporting Standard

Scientific Process Skills

These skills will not be listed under a separate reporting category. Instead, they
will be incorporated into at least 40% of the test questions from reporting
categories 1-4 and will be identified along with content standards.

(P.1) Scientific processes. The student conducts investigations, for at least 40%
of instructional time, using safe, environmentally appropriate, and ethical
practices. These investigations must involve actively obtaining and
analyzing data with physical equipment, but may also involve
experimentation in a simulated environment as well as field observations
that extend beyond the classroom. The student is expected to

(A) demonstrate safe practices during laboratory and field investigations;
and

(B) demonstrate an understanding of the use and conservation of
resources and the proper disposal or recycling of materials.

(P.2) Scientific processes. The student uses a systematic approach to answer
scientific laboratory and field investigative questions. The student is
expected to

(A) know the definition of science and understand that it has limitations,
as specified in chapter 112.39, subsection (b)(2) of 19 TAC,;

(B) know that scientific hypotheses are tentative and testable statements
that must be capable of being supported or not supported by
observational evidence. Hypotheses of durable explanatory power
which have been tested over a wide variety of conditions are
incorporated into theories;

11
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(C)

(D)

(E)

(F)

(G)

(H)

know that scientific theories are based on natural and physical
phenomena and are capable of being tested by multiple independent
researchers. Unlike hypotheses, scientific theories are well-established
and highly-reliable explanations, but may be subject to change as new
areas of science and new technologies are developed,;

distinguish between scientific hypotheses and scientific theories;

design and implement investigative procedures, including making
observations, asking well-defined questions, formulating testable
hypotheses, identifying variables, selecting appropriate equipment and
technology, and evaluating numerical answers for reasonableness;

demonstrate the use of course apparatus, equipment, techniques, and
procedures, including multimeters (current, voltage, resistance), triple
beam balances, batteries, clamps, dynamics demonstration equipment,
collision apparatus, data acquisition probes, discharge tubes with
power supply (H, He, Ne, Ar), hand-held visual spectroscopes, hot
plates, slotted and hooked lab masses, bar magnets, horseshoe
magnets, plane mirrors, convex lenses, pendulum support, power
supply, ring clamps, ring stands, stopwatches, trajectory apparatus,
tuning forks, carbon paper, graph paper, magnetic compasses,
polarized film, prisms, protractors, resistors, friction blocks, mini lamps
(bulbs) and sockets, electrostatics kits, 90-degree rod clamps, metric
rulers, spring scales, knife blade switches, Celsius thermometers,
meter sticks, scientific calculators, graphing technology, computers,
cathode ray tubes with horseshoe magnets, ballistic carts or
equivalent, resonance tubes, spools of nylon thread or string,
containers of iron fillings, rolls of white craft paper, copper wire,
Periodic Table, electromagnetic spectrum charts, slinky springs, wave
motion ropes, and laser pointers;

use a wide variety of additional course apparatus, equipment,
techniques, materials, and procedures as appropriate such as ripple
tank with wave generator, wave motion rope, micrometer, caliper,
radiation monitor, computer, ballistic pendulum, electroscope, inclined
plane, optics bench, optics kit, pulley with table clamp, resonance
tube, ring stand screen, four-inch ring, stroboscope, graduated
cylinders, and ticker timer;

make measurements with accuracy and precision and record data using
scientific notation and International System (SI) units;



(P.3)

(I) identify and quantify causes and effects of uncertainties in measured
data;

(J) organize and evaluate data and make inference from data, including the
use of tables, charts, and graphs;

(K) communicate valid conclusions supported by the data through various
methods such as lab reports, labeled drawings, graphic organizers,
journals, summaries, oral reports, and technology-based reports; and

(L) express and manipulate relationships among physical variables
quantitatively, including the use of graphs, charts, and equations.

Scientific processes. The student uses critical thinking, scientific reasoning,
and problem solving to make informed decisions within and outside the
classroom. The student is expected to

(A) in all fields of science, analyze, evaluate, and critique scientific
explanations by using empirical evidence, logical reasoning, and
experimental and observational testing, including examining all sides of
scientific evidence of those scientific explanations, so as to encourage
critical thinking by the student;

(B) communicate and apply scientific information extracted from various
sources such as current events, news reports, published journal
articles, and marketing materials;

(C) draw inferences based on data related to promotional materials for
products and services;

(D) explain the impacts of the scientific contributions of a variety of
historical and contemporary scientists on scientific thought and
society;

(E) research and describe the connections between physics and future
careers; and

(F) express and interpret relationships symbolically in accordance with
accepted theories to make predictions and solve problems
mathematically, including problems requiring proportional reasoning and
graphical vector addition.

13



Assessment 1

Name Date

1 Max drops a ball off of a building that is 500 meters tall. The ball accelerates
m

SZ

at a uniform rate of 10 before hitting the ground.

Disregarding air resistance, which graph correctly shows the vertical distance
per second that the ball traveled as it fell away from Max’s hand?

600 600
500 / 500 /
E 400 £ 400
3 / 3 /
2 300 / 2 300 /
A 5 20 C 3 200
a / a /
100 100
012345678910 012345678 910
time (s) time (s)
800 600
S / 500 /—
£ £ 400
3 3 /
2 400 2 300 /
B & / D 3 200
a 200 a /
100
0 o/
012345678 9101112 012345678 910
time (s) time (s)

2 How much force (N) is required for a pitcher to launch a baseball weighing
m
—7?

82

0.148 kg at an initial acceleration of 24

Record and bubble in your answer on the answer document.

© KAMICO® Instructional Media, Inc. All Rights Reserved. 15
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According to Isaac Newton, why must there be an outside force acting on
the moon?

A

If there were not a force acting on the moon, the moon would
immediately stop moving.

The force acting on the moon allows Earth to revolve around it.
Without a force acting on it, the moon would not revolve around Earth.

There is no force acting on the moon, just inertia.

Which of the following is not an attribute of the strong nuclear force?

F

G

Without it, repulsion between protons would cause a nucleus to fly apart.
The strong nuclear force relies heavily on an electric charge.

For a given distance, the strong force between two protons or
two neutrons is the same.

The strong nuclear force has a very short range.

© KAMICO® Instructional Media, Inc. All Rights Reserved.



How far does a man move a car if he pushes it using a force of 50 N with
120 J of work done?

A 042m
B 24m

C 24m

D 0.25 km

A 12 kg coyote chases after a fox at 15 m/s. What is the coyote's kinetic
energy (J)?

Record and bubble in your answer on the answer document.

© KAMICO® Instructional Media, Inc. All Rights Reserved.
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Which of the following does not represent an example of
oscillatory behavior?

A an alternating current

B an object falling in a vacuum

C a weight attached to a linear spring

D sound waves passing through water

Police officers routinely use which of the following elements of wave
mechanics when determining who is breaking the speed limit?

F resonance

G diffraction

H shock wave

J doppler effect

© KAMICO® Instructional Media, Inc. All Rights Reserved.



10

A physics teacher instructs a student to conduct an investigation to study the
circular motion of an object. The investigation procedure requires the student
to hold the end of a short string attached to a yo-yo and to twirl the yo-yo at
arm's length away from his head and body in a circular motion. Which step in
the investigation procedure is not a safety practice?

A Measure the mass of the yo-yo before beginning the investigation.

B Check the string for frays or other weaknesses before beginning the
investigation.

C Conduct the investigation in an open area away from other people.

D Wear safety goggles during the investigation.

A student no longer needs an old circuit consisting of copper wires, an expired
alkaline battery, a metal switch, and a broken light bulb. Which part of the
circuit most likely will require disposal in a household hazardous waste facility?
F the copper wires

G the alkaline battery

H the metal switch

J the broken light bulb

© KAMICO® Instructional Media, Inc. All Rights Reserved. 19



STAAR CONNECTION™
Diagnostic Series™ EOC Physics
TEKS Alignment Chart

NOTE:

TEA advises that the Scientific Process Skills "will be incorporated into at least 40% of the
test questions in reporting categories 1-4 and will be identified along with content standards.”
KAMICO® has followed these guidelines. However, to ensure thorough coverage of the
Scientific Investigation and Reasoning Skills, KAMICO® writers have included extra questions
over just those skills to ensure student mastery.

For each grade or course, TEA has identified some of the TEKS eligible to be assessed on
STAAR as readiness standards. These readiness standards will be emphasized on the STAAR
assessments. The remaining TEKS eligible to be assessed on STAAR are considered
supporting standards. Although supporting standards will be assessed, they will not be
emphasized on STAAR. KAMICO® has shown whether each question assessed in this book is
aligned to a readiness standard or a supporting standard.

Readiness standards
® are essential for success in the current grade or course,
® are important for preparedness for the next grade or course,
® support college and career readiness,
® necessitate in-depth instruction, and
® address broad and deep ideas.
Supporting standards, although introduced in the current grade or course,
® may be emphasized in a subsequent year,
® may be emphasized in a previous year,
® play a role in preparing students for the next grade or course but not a central role, and
® address more narrowly defined ideas.

Assessment 1

Question Reporting Readiness or Process
Number Answer Category TEKS Supporting Standard Skill
1 A 1 P.4A Readiness P.2J
3.55 or . P.2L
2 3.552 1 P.4B Readiness P 3F
3 C 1 P.4D Readiness
4 G 2 P.5H Supporting
. P.2L
5 B 3 P.6A Readiness P 3F
. P.2L
6 1350 3 P.6B Readiness P 3F
7 B 4 P.7A Supporting
8 J 4 P.7F Supporting
Process
9 A Skill P.1A P.1A
Process
10 G Skill P.1B P.1B

128 © KAMICO® Instructional Media, Inc. All Rights Reserved.
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