
Biological and Physical Science Applications in Agriculture

Reasons for including BSAA and PSAA in the curriculum offering at any high school in
Illinois.  Both courses:

1. Are Academically Rigorous, (Could be used for Honors Classes)

2. Are Technically Correct and Up-to-date,

3. Are Tech Prep Oriented,

4. Encourage Critical Thinking, Problem Solving, Organizational and Research Skills, 

5. Link courses such as:  English, Mathematics, Biology, Chemistry and Physics,

6. Offer more than hands-on experience…Applied Technical Learning necessary for any
career choice,

7. Accepted as a Laboratory Science Credit for admission to the University of Illinois,
Southern Illinois University, Western Illinois University and Illinois State University,
(seeking acceptance at all Universities),

8. Have Performance Based Curriculum, (Performance Testing will be expected in the
near future.)

9. Meet State Goals for Learning in the Biological and Physical Science Areas as
identified in the contents,

10. Benefits all students (not just college bound).  Skills learned will help each student
regardless of career choice,

11. Offer opportunities to use Cooperative Learning Techniques while doing laboratory
experiments,

12. Use Scientific Concepts and Processes, (e.g., Research Problem, Research Objectives,
Experiment to test objectives, Record Results and Reach a Conclusion.)

13. Supported by University of Illinois staff and Agricultural Education Field Advisors
who will help by providing workshops and TeleNet Conferences for instructors
involved.  (All provided through a Scientific Literacy Grant and FCAE/ISBE.)

14. Referenced to Agricultural Career Opportunities.  Thirty-eight percent of the Illinois
workforce have jobs related, in some way, to Agriculture. (1.1 million people)

15. Meet the standards set by the America 2000 program.





































ATTACHMENT A

BIOLOGICAL SCIENCE APPLICATIONS IN AGRICULTURE
PLANT SCIENCE

Course Description

Biological Science Applications in Agriculture – Plant Science is a course designed to
reinforce and extend students’ understanding of science by associating basic scientific
principles and concepts with relevant applications in agriculture.  Students will examine
major phases of  plant growth and management in agriculture and the specific biological
science concepts that govern management decisions.  This one-semester course will
deepen students’ understanding of science as content and as a process through the use of
numerous laboratory exercises and experiments.  Students can also establish a Supervised
Agricultural Experience Program and participate in agricultural science activities of the
FFA.

One year of biology is recommended as a prerequisite to enrollment.  In Biological
Science Applications in Agriculture, students will apply their knowledge of biology to
management decisions and practices in agriculture.  Sample topics include:  1) Initiating
Plant Growth – germination, plant sensory mechanisms, enzyme action, absorption; and
2) Managing Plant Growth – photosynthesis, respiration, translocation, metabolism, and
growth regulation.

This course will enhance student achievement in the basic learning areas of biology as
specified in the State Goals for Learning adopted in 1988.  Consequently, it is
recommended that students completing the course receive one-half unit of science credit
toward graduation.  The course will be valuable preparation for students planning to
pursue further education, especially in agriculture or the sciences.  Students not planning
further schooling will find the laboratory course increases the relevance of science
through the applied setting of agriculture by enhancing literacy in science and the
scientific process.  Credit: ½ unit.  Prerequisite: one year of biology.



ATTACHMENT B

BIOLOGICAL SCIENCE APPLICATIONS IN AGRICULTURE
ANIMAL SCIENCE

Course Description

Biological Science Applications in Agriculture – Animal Science is a course designed to
reinforce and extend students’ understanding of science by associating scientific
principles and concepts with relevant applications in agriculture.  Students will examine
major phases of animal agriculture and the specific biological science concept that govern
management decisions in the animal industry.  This one-semester course will deepen
students’ understanding of science as content and as a process through the use of
numerous laboratory exercises and experiments.  Students can also establish a supervised
Agricultural Experience Program and participate in agricultural science activities of the
FFA.

One year of biology is recommended as a prerequisite to enrollment.  In Biological
Science Applications in Agriculture, students will apply their knowledge of biology to
management decisions and practices in agriculture.  Sample topics include:  1) Growth
and Development of Animals – embryology, ethnology, nutrition, immunity systems; and
2) Processing Animal Products – preservation, fermentation, and pasteurization.

This course will enhance student achievement in the basic learning areas of biology as
specified in the State Goals for Learning adopted in 1988.  Consequently, it is
recommended that students completing the course receive one-half unit of science credit
toward graduation.  The course will be valuable preparation for students planning to
pursue further education, especially in agriculture or the sciences.  Students not plannin
further schooling will find the laboratory course increases the relevance of science
through the applied setting of agriculture by enhancing literacy in science and the
scientific process.  Credit: ½ unit.  Prerequisite: one year of biology.



ATTACHMENT C

PHYSICAL SCIENCE APPLICATIONS IN AGRICULTURE I

Course Description

Physical Science Applications in Agriculture (PSAA) is a course designed to reinforce
and extend students’ understanding of science by associating scientific principles and
concepts with relevant applications in agriculture.  Students will examine specific
agricultural applications and processes and the underlying science principles explaining
or controlling those applications.  Numerous laboratory exercises and experiments will
deepen students’ understanding of scientific and agricultural content in this one-semester
course while actively involving students in the process of science.  Students can also
establish a Supervised Agricultural Experience Program and participate in agricultural
science activities of the FFA.

One year of high school science and math, preferably physical science and algebra, is
recommended as a prerequisite to enrollment.  This course will require the application of
science and mathematics to applications/processes in agriculture.  Sample topics include:
1) Agricultural Power Systems – energy, force, work, torque; and 2)
Environmental/Natural Resource Systems – infiltration, percolation, turbidity, and
universal soil loss.

This course will enhance student achievement in the basic learning area of physical
science as specified in the State Goals for Learning adopted in 1988.  Consequently, it is
recommended that students completing the course receive one-half unit of science credit
toward graduation.  The course will be valuable preparation for students planning to
further education, especially in agriculture or the sciences.  Students not planning to
further schooling will find the laboratory course increases the relevance of science
through the applied setting of agriculture.  Credit: ½ unit.  Prerequisite: one year of
science and math, preferably physical science and algebra.



ATTACHMENT D

PHYSICAL SCIENCE APPLICATIONS IN AGRICULTURE II

Course Description

Physical Science Applications in Agriculture II  (PSAA II) is a course designed to
reinforce and extend students’ understanding of science and the scientific process by
associating scientific principles and concepts with relevant applications in agriculture.
Students will examine specific agricultural applications and processes and the underlying
science principles explaining or controlling those applications.  Numerous laboratory
exercises and experiments will deepen students’ understanding of scientific and
agricultural content in this one-semester course, while actively involving students in the
process of science.  Students can also establish a Supervised Agricultural Experience
Program and participate in agricultural science activities of the FFA.  PSAA II is a
complementary course to the initial PSAA course, which was introduced in 1991 with the
release of the PSAA Teacher’s Guide.

One year of high school science and math, preferably physical science and algebra, is
recommended as a prerequisite to enrollment.  This course will require the application of
science and mathematics to applications/processes in agriculture.  Sample topics include:
1)  Agricultural Structural Systems – compression, shear, levers and pulleys,
psychometrics, tempering, annealing, cooling; and 2)  Agricultural Processing Systems –
specific heat, pressure, boiling point, coagulation, food testing, thickening agents,
vaporization.

This course will enhance student achievement in the basic learning areas of physical
science as specified in the State Goals for Learning adopted in 1988.  Consequently, it is
recommended that students completing the course receive one-half unit of science credit
toward graduation.  The course will be valuable preparation for students planning to
pursue further education, especially in agriculture or the sciences.  Students not planning
further schooling will find the laboratory course increases the relevance of science
through the applied setting of agriculture.  Credit: ½ unit.  Prerequisite: one year of
science and math, preferably physical science and algebra.



ATTACHMENT E

PRINCIPLES OF TECHNOLOGY

Principles of Technology will benefit students interested in technical careers and
wishing to further their understanding of the physical principles underlying modern
technology.

A course applied science that:

♦ Provides an understanding of the principles of technology and the
mathematics associated with them;

♦ Helps students continually adapt themselves to the workforce and its changing
demands;

♦ Uses an appealing instructional system of audio-visual presentations, texts,
demonstrations, and hands-on laboratories;

♦ Meets some of the increased science requirements for high school graduation.

Principles of Technology is a course designed to prepare students more effectively for
technical careers.  The complexity and rapid change of modern technology require
training that is applicable to more than a single job.  Technicians must understand the
mechanical, fluid, electrical, thermal, and electronic principles on which modern
equipment operates.  If technicians understand the principles on which their current work
is based, they can apply those principles to new tasks as the need arises.



Illinois Learning Standards 
Biological Science Applications in Agriculture – Animal Science 

 
Unit I—Scientific Investigation in Agriculture 
 
Research in Animal Agriculture 
 
13.A.4c  Describe how scientific knowledge, explanations and technological designs 
may change with new information over time (e.g., the understanding of DNA, the design 
of computers). 
 
13.A.5c  Explain the strengths, weaknesses and uses of research methodologies 
including observational studies, controlled laboratory experiments, computer modeling 
and statistical studies. 
 
13.B.5a  Analyze challenges created by international competition for increases in 
scientific knowledge and technological capabilities (e.g., patent issues, industrial 
espionage, technology obsolescence). 
 
13.B.5b  Analyze and describe the processes and effects of scientific and technological 
breakthroughs. 
 
13.B.5e  Assess how scientific and technological progress has affected other fields of 
study, careers and job markets and aspects of everyday life. 
 
 
Conducting Agricultural Research 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b Design procedures to test the selected hypothesis. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 



13.A.4a  Estimate and suggest ways to reduce the degree of risk involved in science 
activities. 
 
13.A.4b  Assess the validity of scientific data by analyzing the results, sample set, 
sample size, similar previous experimentation, possible misrepresentation of data 
presented and potential sources of error. 
 
13.A.4d  Explain how peer review helps to assure the accurate use of data and 
improves the scientific process. 
 
13.A.5b  Explain criteria that scientists use to evaluate the validity of scientific claims 
and theories. 
 
13.A.5c  Explain the strengths, weaknesses and uses of research methodologies 
including observational studies, controlled laboratory experiments, computer modeling 
and statistical studies. 
 
13.A.5d  Explain, using a practical example (e.g., cold fusion), why experimental 
replication and peer review are essential to scientific claims. 
 
13.B.4a  Compare and contrast scientific inquiry and technological design as pure and 
applied sciences. 
 
 
Using Scientific Measurements 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
 
Unit II—Animal Genetics and Biotechnology 
 
Animal Genetics and Probability 
 
12.A.4a  Explain how genetic combinations produce visible effects and variations 
among physical features and cellular functions of organisms. 
 
12.A.5b  Analyze the transmission of genetic traits, diseases and defects. 
 
 
DNA Extraction 
 
12.A.4b  Describe the structures and organization of cells and tissues that underlie 
basic life functions including nutrition, respiration, cellular transport, biosynthesis and 
reproduction. 
 
12.A.4c  Describe processes by which organisms change over time using evidence 
from comparative anatomy and physiology, embryology, the fossil record, genetics and 
biochemistry. 
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Unit III—Animal Growth and Development 
 
Chick Embryology 
 
12.A.4b  Describe the structures and organization of cells and tissues that underlie 
basic life functions including nutrition, respiration, cellular transport, biosynthesis and 
reproduction. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
 
Hatching and Brooding Baby Chicks 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b Design procedures to test the selected hypothesis. 
 
11.B.4f  Evaluate the test results based on established criteria, note sources of error 
and recommend improvements. 
 
12.A.4c  Describe processes by which organisms change over time using evidence 
from comparative anatomy and physiology, embryology, the fossil record, genetics and 
biochemistry. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
 
Nutrition of Chicks 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
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11.A.5b Design procedures to test the selected hypothesis. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5e  Report, display and defend the results of investigations to audiences that may 
include professionals and technical experts. 
 
11.B.4f  Evaluate the test results based on established criteria, note sources of error 
and recommend improvements. 
 
12.A.4c  Describe processes by which organisms change over time using evidence 
from comparative anatomy and physiology, embryology, the fossil record, genetics and 
biochemistry. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
12.B.4a  Compare physical, ecological and behavioral factors that influence interactions 
and interdependence of organisms. 
 
 
Protein Digestion by Enzyme Action 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
 
Absorption of Nutrients 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
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Vital Signs 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
 
Animal Behavior – Peck Order of Chicks 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
12.A.4c  Describe processes by which organisms change over time using evidence 
from comparative anatomy and physiology, embryology, the fossil record, genetics and 
biochemistry. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
12.B.4a  Compare physical, ecological and behavioral factors that influence interactions 
and interdependence of organisms. 
 
 
Starch Digestion by Enzyme Action 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
 
Mycotoxins and Animal Health 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
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11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
12.A.4b  Describe the structures and organization of cells and tissues that underlie 
basic life functions including nutrition, respiration, cellular transport, biosynthesis and 
reproduction. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
12.B.5b  Compare and predict how life forms can adapt to changes in the environment 
by applying concepts of change and constancy (e.g., variations within a population 
increase the likelihood of survival under new conditions). 
 
 
Growth Hormones in Animals 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4f  Using available technology, report, display and defend to an audience 
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5e  Report, display and defend the results of investigations to audiences that may 
include professionals and technical experts. 
 
12.A.4a  Explain how genetic combinations produce visible effects and variations 
among physical features and cellular functions of organisms. 
 
12.A.4b  Describe the structures and organization of cells and tissues that underlie 
basic life functions including nutrition, respiration, cellular transport, biosynthesis and 
reproduction. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
 
Effect of Antibiotics on Bacteria 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
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11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
 
Testing for Mastitis 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
 
Unit IV—Animal Reproduction 
 
Artificial Insemination 
 
11.A.5e  Report, display and defend the results of investigations to audiences that may 
include professionals and technical experts. 
 
11.B.4b  Propose and compare different solution designs to the design problem based 
upon given constraints including available tools, materials and time.   
 
 
Sperm Mobility 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
12.A.4b  Describe the structures and organization of cells and tissues that underlie 
basic life functions including nutrition, respiration, cellular transport, biosynthesis and 
reproduction. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
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Unit V—Aquaculture 
 
Effect of Temperature on Cold-Blooded Animals 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4f  Using available technology, report, display and defend to an audience 
conclusions drawn from investigations. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
12.B.4a  Compare physical, ecological and behavioral factors that influence interactions 
and interdependence of organisms. 
 
 
Factors Affecting Dissolved Oxygen in Water 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
12.B.4a  Compare physical, ecological and behavioral factors that influence interactions 
and interdependence of organisms. 
 
13.B.4c  Analyze ways that resource management and technology can be used to 
accommodate population trends. 
 
 
Microbial Cycling of Nitrogen 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
12.B.4a  Compare physical, ecological and behavioral factors that influence interactions 
and interdependence of organisms. 
 
 
Unit VI—Processing Animal Products   
 
The Science of Meat Curing 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
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11.A.4c  Collect, organize and analyze data accurately and precisely. 



 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
12.C.5a  Analyze reactions (e.g., nuclear reactions, burning of fuel, decomposition of 
waste) in natural and man-made energy systems. 
 
 
The Function of Curing Ingredients in Meat Products 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
 
Water Binding in Meat 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
13.B.4a  Compare and contrast scientific inquiry and technological design as pure and 
applied sciences. 
 
13.B.5b  Analyze and describe the processes and effects of scientific and technological 
breakthroughs. 
 
13.B.5e  Assess how scientific and technological progress has affected other fields of 
study, careers and job markets and aspects of everyday life. 
 
 
Salt as a Food Preservative 
 
13.B.4b  Analyze a particular occupation to identify decisions that may be influenced by 
a knowledge of science. 
 
13.B.5b  Analyze and describe the processes and effects of scientific and technological 
breakthroughs. 
 
13.B.5e  Assess how scientific and technological progress has affected other fields of 
study, careers and job markets and aspects of everyday life. 
 
 
Pasteurized Milk as an Ecological System for Bacteria 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
13.B.5e  Assess how scientific and technological progress has affected other fields of 
study, careers and job markets and aspects of everyday life. 
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Souring Milk 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
13.B.5e  Assess how scientific and technological progress has affected other fields of 
study, careers and job markets and aspects of everyday life. 
 
 
Yogurt Production 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
13.B.5e  Assess how scientific and technological progress has affected other fields of 
study, careers and job markets and aspects of everyday life. 
 



Illinois Learning Standards 
Biological Science Application in Agriculture – Plant Science 

 
Unit I—Conducting Scientific Investigation in Agriculture 
 
Exploring Research Methods in Agriculture 
 
13.A.5b  Explain criteria that scientist use to evaluate the validity of scientific 
claims and theories. 
 
13.A.5c  Explain the strengths, weaknesses and uses of research methodologies 
including observational studies, controlled laboratory experiments, computer 
modeling and statistical studies. 
 
13.B.4a  Compare and contrast scientific inquiry and technological design as 
pure and applied sciences. 
 
13.B.4e  Evaluate claims derived from purported scientific studies used in 
advertising and marketing strategies. 
 
13.B.5b  Analyze and describe the processes and effects of scientific and 
technological breakthroughs. 
 
13.B.5e  Assess how scientific and technological progress has affected other 
fields of study, careers and job markets and aspects of everyday life. 
 
Designing and Conducting Agricultural Research 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.4f  Using available technology, report, display and defend to an audience 
conclusions drawn from investigations. 
 
11.B.4d  Determine the criteria upon which the designs will be judged, identify 
advantages and disadvantages of the designs and select the most promising 
design. 
 
11.B.4e  Develop and test a prototype or simulation of the solution design using 
available materials, instruments and technology. 
 



11.B.4f  Evaluate the test results based on established criteria, note sources of 
error and recommend improvements. 
11.B.4g  Using available technology, report to an audience the relative success 
of the design based on the test results and criteria. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
11.A.5e  Report, display and defend the results of investigations to audiences 
that may include professionals and technical experts. 
 
11.B.5a  Identify a design problem that has practical applications and propose 
possible solutions, considering such constraints as available tools, materials, 
time, and costs. 
 
11.B.5b  Select criteria for a successful design solution to the identified problem. 
 
11.B.5c  Build and test different models or simulations of the design solution 
using suitable materials, tools and technology.  
 
11.B.5e  Apply established criteria to evaluate the suitability, acceptability, 
benefits, drawbacks and consequences for the tested design solution and 
recommend modifications and refinements. 
 
11.B.5f  Using available technology, prepare and present finding of the tested 
design solution to an audience that may include professional and technical 
experts. 
 
13.A.4a  Estimate and suggest ways to reduce the degree of risk involved in 
science activities. 
 
13.A.4b  Assess the validity of scientific data by analyzing the results, sample 
set, sample size, similar previous experimentation, possible misrepresentation of 
data presented and potential sources of error. 
 
13.A.5a  Design procedures and policies to eliminate or reduce risk in potentially 
hazardous science activities. 
 
13.A.5b  Explain criteria that scientists use to evaluate the validity of scientific 
claims and theories. 
 

 2



13.A.5c  Explain the strengths, weaknesses and uses of research methodologies 
including observational studies, controlled laboratory experiments, computer 
modeling and statistical studies. 
 
13.B.4a  Compare and contrast scientific inquiry and technology design as pure 
and applied sciences. 
 
13.B.5b  Analyze and describe the processes and effects of scientific and 
technological breakthroughs. 
 
13.B.5e  Assess how scientific and technological progress has affected other 
fields of study, careers and job markets and aspects of everyday life. 
 
Using Scientific Measurement 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.B.4a  Identify a technological design problem inherent in a commonly used 
product. 
 
11.B.4e  Develop and test a prototype or simulation of the solution design using 
available materials, instruments and technology. 
 
13.A.4b  Assess the validity of scientific data by analyzing the results, sample 
set, sample size, similar previous experimentation, possible misrepresentation of 
data presented and potential sources of error. 
 
13.A.5c  Explain the strengths, weaknesses and uses of research methodologies 
including observational studies, controlled laboratory experiments, computer 
modeling and statistical studies. 
 
13.A.5e  Assess how scientific and technological progress has affected other 
fields of study, careers and job markets and aspects of everyday life. 
 
 
Unit II—Agriculture and the Environment 
 
Adopting Sustainable Agricultural Practices 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
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11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
13.A.4a  Estimate and suggest ways to reduce the degree of risk involved in 
science activities. 
 
13.A.5a  Design procedures and policies to eliminate or reduce risk in potentially 
hazardous science activities. 
 
13.B.5d  Analyze the costs, benefits and effects of scientific and technological 
policies at the local, state, national and global levels (e.g., genetic research, 
Internet access). 
 
Maintaining Water Quality 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
13.B.5c  Design and conduct an environmental impact study, analyze findings 
and justify recommendations. 
 
Effects of Pollutants on Plant Growth 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.B.4f  Using available technology, report the relative success of the design 
based on the test results and criteria. 
 
 
 

 4



Unit III—Managing Inputs for Plant Growth 
 
Principles of Heredity: Albinism in Corn 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
12.A.5b  Analyze the transmission of genetic traits, diseases and defects. 
 
Principles of Heredity: Genetic Variation in Corn 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting 
point, hardness) in relation to their physical and/or chemical structures. 
 
Plant Tissue Testing 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4f  Using available technology, report, display and defend to tan audience 
conclusions drawn from investigations. 
 
11.B.4c  Develop working visualizations of the proposed solution designs (e.g., 
blueprints, schematics, flowcharts, cad-cam, animations). 
 
11.B.4f  Using available technology, report the relative success of the design 
based on the test results and criteria. 
 
13.A.4b  Assess the validity of scientific data by analyzing the results, sample 
set, sample size, similar previous experimentation, possible misrepresentation of 
data presented and potential sources of error. 
 
Rhizobium: The Nitrogen Fixer 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
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12.B.4b  Simulate and analyze factors that influence the size and stability of 
populations within ecosystems (e.g., birth rate, death rate, predation, migration 
patterns). 
 
Unit IV—Initiating Plant Growth 
 
The Role of the Embryo in Germination 
 
12.A.4b  Describe the structures and organization of cells and tissues that 
underlie basic life functions including nutrition, respiration, cellular transport, 
biosynthesis and reproduction. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
Conducting the Warm Test and TZ Test for Seed Germination 
 
11.A.4a   Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.4f  Using available technology, report, display and defend to an audience 
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy 
of results. 
 
Environmental Factors Affecting Seed Germination 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
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13.A.4b  Assess the validity of scientific data by analyzing the results, sample 
set, sample size, similar previous experimentation, possible misrepresentation of 
data presented and potential sources of error. 
 
Salinity and Seed Germination 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
Effects of Minimum Tillage on Plant Germination and Growth 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
11.B.5a  Formulate hypotheses referencing prior research and knowledge. 
 
Osmotic Turgescence: The Forces of Plant Growth 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy 
of results. 
 
13.A.4d  Explain how peer review helps to assure the accurate use of data and 
improves the scientific process. 
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Unit V—Managing Plant Growth 
 
Diffusion and Osmosis 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4f  Using available technology, report, display and defend to an audience 
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
11.A.5e  Report, display and defend the results of investigations to audiences 
that may include professionals and technical experts. 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting 
point, hardness) in relation to their physical and/or chemical structures. 
 
Energy Transformation in Plants: Photosynthesis 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy 
of results. 
 
11.A.5e  Report, display and defend the results of investigations to audiences 
that may include professionals and technical experts. 
 
Photosynthetic Efficiency of Different Colors of Light 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
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11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
Separating Plant Pigments by Chromatography 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
Transpiration in Plants 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.B.4c  Develop working visualizations of the proposed solution designs (e.g., 
blueprints, schematics, flowcharts, cad-cam, animations). 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
13.A.4a  Estimate and suggest ways to reduce the degree of risk involved in 
science activities. 
 
Homeostatic Responses of Seedling Plants: The Tropisms 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
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12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
Hydroponics 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.4f  Using available technology, report, display and defend to an audience 
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy 
of results. 
 
Plant Responses to Herbicide Applications 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.B. 4c  Develop working visualizations of the proposed solution designs (e.g., 
blueprints, schematics, flowcharts, cad-cam, animations). 
 
11.B.4f  Using available technology, report the relative success of the design 
based on the test results and criteria. 
 
Differential Effects of Herbicides 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4f  Using available technology report, display and defend to an audience 
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
Regulating Plant Growth 
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11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.4f  Using available technology report, display and defend to an audience 
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
11.A.5d  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
11.A.5e  Report, display and defend the results of investigations to audiences 
that may include professionals and technical experts. 
 
 
Unit VI—Reproduction in Plants 
 
Examining the Parts of a Flower 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
12.A.4b  Describe the structures and organization of cells and tissues that 
underlie basic life functions including nutrition, respiration, cellular transport, 
biosynthesis and reproduction. 
 
12.A.4c  Describe processes by which organisms change over time using 
evidence from comparative anatomy and physiology, embryology, the fossil 
record, genetics and biochemistry. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
12.B.5b  Compare and predict how life forms can adapt to changes in the 
environment by applying concepts of change and constancy (e.g., variations 
within a population increase the likelihood of survival under new conditions). 
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Influence of Temperature on Pollen Germination 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
12.A.4b  Describe the structures and organization of cells and tissues that 
underlie basic life functions including nutrition, respiration, cellular transport, 
biosynthesis and reproduction.  
 
Tissue Culture 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.4f  Using available technology report, display and defend to an audience 
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
11.A.5e  Report, display and defend the results of investigation to audiences that 
may include professionals and technical experts. 
 
12.A.4b  Describe the structures and organization of cells and tissues that 
underlie basic life functions including nutrition, respiration, cellular transport, 
biosynthesis and reproduction. 
 
12.A.4c  Describe processes by which organisms change over time using 
evidence from comparative anatomy and physiology, embryology, the fossil 
record, genetics and biochemistry. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., the understanding of DNA, the design 
of computers). 
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13.A.4b  Assess the validity of scientific data by analyzing the results, sample 
set, sample size, similar previous experimentation, possible misrepresentation of 
data presented and potential sources of error.  
 
13.A.4c  Describe how scientific knowledge, explanations and technological 
designs may change with new information over time (e.g., the understanding of 
DNA, the design of computers). 
13.A.5a  Design procedures and policies to eliminate or reduce risk in potentially 
hazardous science activities. 
 
13.A.5b  Explain criteria that scientists use to evaluate the validity of scientific 
claims and theories. 
 
13.A.5c  Explain the strengths, weaknesses and uses of research methodologies 
including observational studies, controlled laboratory experiments, computer 
modeling and statistical studies. 
 
13.A.5d  Explain, using a practical example (e.g., cold fusion), why experimental 
replication and peer review are essential to scientific claims. 
 
13.B.4a  Compare and contrast scientific inquiry and technological design as 
pure and applied science. 
 
13.B.4b  Analyze a particular occupation to identify decisions that bay be 
influenced by a knowledge of science. 
 
13.B.5b  Analyze and describe the processes and effects of scientific and 
technological breakthroughs. 
 
13.B.5d  Analyze the costs, benefits and effects of scientific and technological 
policies at the local, state, national and global levels (e.g., genetic research, 
Internet access.) 
 
13.B.5e  Assess how scientific and technological progress has affected other 
fields of study, careers and job markets and aspects of everyday life. 
 
 
Unit VII—Handling, Storing, and Processing Plant Products 
 
Testing for Carbohydrates, Fats, and Proteins 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
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11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
11.B.4c  Develop working visualizations of the proposed solution designs (e.g., 
blueprints, schematics, flowcharts, cad-cam, animations). 
 
11.B.4f  Using available technology, report the relative success of the design 
based on the test results and criteria. 
 
12.A.4b  Describe the structures and organization of cells and tissues that 
underlie basic life functions including nutrition, respiration, cellular transport, 
biosynthesis and reproduction.  
 
 
Oxidative Rancidity 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
 
Controlling Molds and Food Preservatives 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
11.B.5a  Identify a design problem that has practical applications and propose 
possible solutions, considering such constraints as available tools, materials, 
time and costs. 
 
12.A.5a  Explain changes within cells and organisms in response to stimuli and 
changing environmental conditions (e.g., homeostasis, dormancy). 
 
12.C.5a  Analyze reactions (e.g., nuclear reactions, burning of fuel, 
decomposition of waste) in natural and man-made energy systems. 
 
13.A.5d  Explain, using a practical example (e.g., cold fusion), why experimental 
replication and peer review are essential to scientific claims. 
 
Testing for Food Additives 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
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11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4f  Using available technology, report, display and defend to an audience 
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
11.A.5e  Report, display and defend the results of investigations to audiences 
that may include professionals and technical experts. 
 
pH and Fermentation 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
 
11.A.5e  Report, display and defend the results of investigations to audiences 
that may include professionals and technical experts. 
 
Enzymatic Browning 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.5a  Formulate hypotheses referencing proper research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected 
hypotheses. 
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11.A.5d  Apply statistical methods to make predictions and to test the accuracy 
of results. 
 



Illinois State Learning Standards 
Physical Science Applications in Agriculture 

 
Unit I: Tools and Methods of Scientific Investigation in Agriculture 

 
Mechanization: A Product of Agricultural Research 

 
13.A.4c Describe how scientific knowledge, explanations and technological designs 
may change with new information over time (e.g., the understanding of DNA, the design 
of computers). 
 
13.B.4c  Analyze ways that resource management and technology can be used to  
accommodate population trends. 
 
13.B.4d  Analyze local examples of resource use, technology use or conservation 
programs; document finding; and make recommendations for improvements. 
 
13.B.5b  Analyze and describe the processes and effects of scientific and technological 
breakthroughs. 
 
13.B.5e  Assess how scientific and technological progress has affected other fields of 
study, careers and job markets and aspects of everyday life. 
 
 
Science Principles: The Foundation for Agricultural Research 
 
13.A.4c Describe how scientific knowledge, explanations and technological designs 
may change with new information over time (e.g., the understanding of DNA, the design 
of computers). 
 
13.B.5d  Analyze the costs, benefits and effects of scientific and technological policies 
at   the local, state, national and global levels (e.g., genetic research, Internet access). 
 
13.B.5e  Assess how scientific and technological progress has affected other fields of   
study, careers and job markets and aspects of everyday life. 
 
 
Designing and Conducting Agricultural Research 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or situations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 



 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Reporting Agricultural Research 
 
11.A.4b  Conduct controlled experiments or situations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.4f  Using available technology, report, display and defend to an audience     
conclusions drawn from investigations. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
11.A.5e  Report, display and defend the results of investigations to audiences that may 
include professionals and technical experts. 
 
11.B.4f  Evaluate the test results based on established criteria, note sources of error 
and recommend improvements. 
 
11.B.5e  Apply established criteria to evaluate the suitability, acceptability, benefits, 
drawbacks and consequences for the tested design solution and recommend 
modifications and refinements. 
 
 
Using Scientific Measurements 
 
13.A.4b  Assess the validity of scientific data by analyzing the results, sample set, 
sample size, similar previous experimentation, possible misrepresentation of data 
presented and potential sources of error. 
 
13.A.5c  Explain the strengths, weaknesses and uses of research methodologies 
including observational studies, controlled laboratory experiments, computer modeling 
and statistical studies. 



 
Unit II: Agriculture Production Systems 
 
Chemical Applications: Calibration and Metering 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge.  
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 

 
13.B.5e  Assess how scientific and technological progress has affected other                                  
fields of study, careers and job markets and aspects of everyday life. 
 
 
Conducting Soil Tests 

 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.4f  Using available technology, report, display and defend to an audience   
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5e  Report, display and defend the results of investigations to audiences that may 
include professionals and technical experts. 

 
13.A.4b  Assess the validity of scientific data by analyzing the results, sample set, 
sample size, similar previous experimentation, possible misrepresentation of data 
presented and potential sources of error. 
 
 



Sedimentation Test of Soil Texture 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.4f  Using available technology, report, display and defend to an audience   
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5e  Report, display and defend the results of investigations to audiences that may 
include professionals and technical experts. 

 
 

Testing Common Substances for pH 
 

11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.4f  Using available technology, report, display and defend to an audience   
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5e  Report, display and defend the results of investigations to audiences that may 
include professionals and technical experts. 

 



 
Observing Limestone Reaction 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 

 
Factors Affecting Nitrates in Groundwater 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.4f  Using available technology, report, display and defend to an audience   
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5e  Report, display and defend the results of investigations to audiences that may 
include professionals and technical experts. 
 
13.B.4d  Analyze local examples of resource use, technology use or conservation 
programs; document findings; and make recommendations for improvements. 
 
13.B.5e  Assess how scientific and technological progress has affected other fields of 
study, careers and job markets and aspects of everyday life. 
 
 
Unit III: Environmental/Natural Resource Systems 
 
Surface Drainage: Slope and Velocity of Overland Flow 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 



11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 

 
12.D.5a  Analyze factors that influence the relative motion of an object (e.g., friction, 
wind shear, cross currents, potential differences). 
 
 
Raindrop Erosion 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Soil-Water Relationships: Micro irrigation 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Soil-Water Relationships: Permeability and Drainabilty 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 



11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Soil-Water Relationships: Hydraulic Conductivity 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Unit IV: Agricultural Structural Systems 
 
Heat Transfer: Cost of Heating verses Cost of Insulation 

 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.4f  Using available technology, report, display and defend to an audience   
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 



 
Construction Materials: Bulking of Sand 

 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.4f  Using available technology, report, display and defend to an audience   
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Unit V: Agricultural Power Systems 
 
Generating an Electromotive Force 

 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Ohm’s Law Circuit 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 



 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
11.B.4c  Develop working visualizations of the proposed solution designs (e.g., 
blueprints, schematics, flowcharts, cad-cam, animations). 
 
 
Function of a Voltmeter 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
11.B.4c  Develop working visualizations of the proposed solution designs (e.g.,   
blueprints, schematics, flowcharts, cad-cam, animations). 
 
 
The Storage Battery 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
11.B.4c  Develop working visualizations of the proposed solution designs (e.g.,   
blueprints, schematics, flowcharts, cad-cam, animations). 
 
 
Constructing a Moisture Detector 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 



 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
11.B.4c  Develop working visualizations of the proposed solution designs (e.g.,   
blueprints, schematics, flowcharts, cad-cam, animations). 
 
 
Unit VI: Agricultural Processing Systems 
 
Viscosity: Fluid Food Rheology 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4e  Formulate alternative hypotheses to explain unexpected results. 
 
11.A.4f  Using available technology, report, display and defend to an audience   
conclusions drawn from investigations. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 



Illinois Learning Standards 
Physical Science Applications in Agriculture II 

 
Unit I: Tools and Methods of Scientific Investigation 
 
Lesson 1: Uniform and Non-uniform Linear and Non-linear Relationship 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.B.4f  Evaluate the test results based on established criteria, note sources of error 
and recommend improvements. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Lesson 2: Dimensional Analysis 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.B.4b  Propose and compare different solution designs to the design problem based 
upon given constraints including available tools, materials and time. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
11.B.5a  Identify a design problem that has practical applications and propose possible 
solutions, considering such constraints as available tools, materials, time and costs. 
 
 
Lesson 3: Graphic Interpretation of Data 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.B.4c  Develop working visualizations of the proposed solution designs (e.g., 
blueprints, schematics, flowcharts, cad-cam, animations). 
 
11.B.4d  Determine the criteria upon which the designs will be judged, identify 
advantages and disadvantages of the designs and select the most promising design. 



 
Unit II: agricultural Production Systems 
 
Lesson 1:  Safe handling and loading of Agricultural Products: Balance and 
Center of Gravity 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.B.4b  Propose and compare different solution designs to the design problem based 
upon given constraints including available tools, materials and time. 
 
11.B.4e  Develop and test a prototype or simulation of the solution design using 
available materials, instruments and technology. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.B.5a  Identify a design problem that has practical applications and propose possible 
solutions, considering such constraints as available tools, materials, time and costs. 
 
 
Lesson 2: Bulk Density of Soil 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.B.4b  Propose and compare different solution designs to the design problem based 
upon given constraints including available tools, materials and time. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Unit III: Environmental/Natural Resource Systems 
 
Lesson 1: Chemical Applications: Control of Drift 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.B.4b  Propose and compare different solution designs to the design problem based 
upon given constraints including available tools, materials and time. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
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Lesson 2: Water Testing and Treatment 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.B.4b  Propose and compare different solution designs to the design problem based 
upon given constraints including available tools, materials and time. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
 
Lesson 3: Solar energy: Absorption of Radiant Energy 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
12.C.4a  Use kinetic theory, wave theory, quantum theory and the laws of thermo-
dynamics to explain energy transformations. 
 
12.E.4a  Explain how external and internal energy sources drive Earth processes (e.g., 
solar energy drives weather patterns; internal heat drives plate tectonics). 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
12.D.5b  Analyze the effects of gravitational, electromagnetic and nuclear forces on a 
physical system. 
 
 
Lesson 4: Solar Energy: Thermosyphon Water Heater 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.B.4b  Propose and compare different solution designs to the design problem based 
upon given constraints including available tools, materials and time. 
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11.B.4e  Develop and test a prototype or simulation of the solution design using 
available materials, instruments and technology. 
 
12.E.4a  Explain how external and internal energy sources drive Earth processes (e.g., 
solar energy drives weather patterns; internal heat drives plate tectonics). 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.B.5a  Identify a design problem that has practical applications and propose possible 
solutions, considering such constraints as available tools, materials, time and costs. 
 
11.B.5c  Build and test different models or simulations of the design solution using 
suitable materials, tools and technology. 
 
12.C.5a  Analyze reactions (e.g., nuclear reactions, burning of fuel, decomposition of 
waste) in natural and man-made energy systems. 
 
12.D.5a  Analyze factors that influence the relative motion of an object (e.g., friction, 
wind shear, cross currents, potential differences). 
 
 
Unit IV: Agricultural Structural Systems 
 
Lesson 1: Force: Tension, Compression, Shear, and Torsion 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Lesson 2: Psychrometrics: air, Water, Vapor, Temperature Relationships 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
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11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Lesson 3: Fasteners 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
 
Lesson 4: Loads and Loading: Designing a Free Span Structure 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
 
Lesson 5: Heat Treatment of Steel 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5b  Design procedures to test the selected hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.B.5a  Identify a design problem that has practical applications and propose possible 
solutions, considering such constraints as available tools, materials, time and costs. 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting point, 
hardness) in relation to their physical and/or chemical structures. 
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Lesson 6: Specific Heat 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
12.C.4a  Use kinetic theory, wave theory, quantum theory and the laws of thermo-
dynamics to explain energy transformations. 
 
12.C.5a  Analyze reactions (e.g., nuclear reactions, burning of fuel, decomposition of 
waste) in natural and man-made energy systems. 
 
 
Lesson 7: Thermal Conductivity, Thermal Expansion, and Distortion 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.B.5a  Identify a design problem that has practical applications and propose possible 
solutions, considering such constraints as available tools, materials, time and costs. 
 
12.C.4a  Use kinetic theory, wave theory, quantum theory and the laws of thermo-
dynamics to explain energy transformations. 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting point, 
hardness) in relation to their physical and/or chemical structures. 
 
 
Lesson 8: Evaporative Cooling 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
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11.B.5a  Identify a design problem that has practical applications and propose possible 
solutions, considering such constraints as available tools, materials, time and costs. 
 
12.C.4a  Use kinetic theory, wave theory, quantum theory and the laws of thermo-
dynamics to explain energy transformations. 
 
12.C.5a  Analyze reactions (e.g., nuclear reactions, burning of fuel, decomposition of 
waste) in natural and man-made energy systems. 
 
 
Unit V: Agriculture Power Systems 
 
Lesson 1: Vibrating Bodies 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
 
Lesson 2: Pressure-Volume Relationships: Boyle’s Gas Law 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting point, 
hardness) in relation to their physical and/or chemical structures. 
 
 
Lesson 3: Lubricating Oils: Viscosity and Temperature 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
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11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting point, 
hardness) in relation to their physical and/or chemical structures. 
 
 
Lesson 4: Corrosion and Rust Removal 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
12.C.5a  Analyze reactions (e.g., nuclear reactions, burning of fuel, decomposition of 
waste) in natural and man-made energy systems. 
 
 
Lesson 5: Moving and Lifting with Simple Machines 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
12.C.4a  Use kinetic theory, wave theory, quantum theory and the laws of thermo-
dynamics to explain energy transformations. 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting point, 
hardness) in relation to their physical and/or chemical structures. 
 
 
Lesson 6: Cutting and Conveying: Uses of simple machines 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
12.D.4a  Explain and predict motions in inertial and accelerated frames of reference. 
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12.D.5a  Analyze factors that influence the relative motion of an object (e.g., friction, 
wind shear, cross currents, potential differences). 
 
 
Lesson 7: Solar Energy: Photovoltaics 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.4d  Apply statistical methods to the data to reach and support conclusions. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
11.A.5d  Apply statistical methods to make predictions and to test the accuracy of 
results. 
 
12.C.4a  Use kinetic theory, wave theory, quantum theory and the laws of thermo-
dynamics to explain energy transformations. 
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UNIT VI:  Agricultural Processing Systems 
 
Lesson 1: Algin Worms 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting point, 
hardness) in relation to their physical and/or chemical structures. 
 
Lesson 2: Chemistry of Popcorn 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
12.A.4a  Explain how genetic combinations produce visible effects and variations 
among physical features and cellular functions of organisms. 
 
Lesson 3: Testing for Vitamin C in Foods 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting point, 
hardness) in relation to their physical and/or chemical structures. 
 
Lesson 4: Pressure and Boiling Point 
 
11.A.4a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
11.A.5a  Formulate hypotheses referencing prior research and knowledge. 
 
11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting point, 
hardness) in relation to their physical and/or chemical structures. 
 
Lesson 5: Making Cheese 
 
11.A.4b  Conduct controlled experiments or simulations to test hypotheses. 
 
11.A.4c  Collect, organize and analyze data accurately and precisely. 
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11.A.5c  Conduct systematic controlled experiments to test the selected hypotheses. 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting point, 
hardness) in relation to their physical and/or chemical structures. 
 
Lesson 6: Making Ice Cream 
 
12.C.5b  Analyze the properties of materials (e.g., mass, boiling point, melting point, 
hardness) in relation to their physical and/or chemical structures. 



Biological Science Applications in Agriculture – Animal Science 
 
Biological Science Applications in Agriculture-Animal Science 
 
Unit I: Scientific Investigations in Agriculture 
 
Research in Animal Agriculture 
 
Science Connections: 
 
_________1.   The term meaning “having the power to produce a desired effect.” 

a. efficiency 
b. efficacy 
c. effectively 
d. easily 

 
_________2. One of the seven steps in which a label becomes a part of the federal record for an 

animal health product. 
a. product approval 
b. clinical trials 
c. regulatory review 
d. monitoring 

 
_________3. Which of the following is not a result of animal product research? 

a. improved reproductive efficiency 
b. decreased disease resistance 
c. increased feed efficiency 
d. expensive testing processes 

 
_________4. Technology developed through agricultural research has caused what effect? 

a. increased number of producers 
b. increased food production 
c. increased food costs for consumers 
d. increased number of farmers 

 
_________5.  The benefits associated with agricultural research include all of the following  
  except: 

a. decreased resistance to medicines 
b. cures for new diseases 
c. increase in educational needs 
d. increase in family farms 
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Agricultural Applications: 
 
_________1. Which agency would most likely randomly test meat products at a 

slaughterhouse? 
a. USDA 
b. EPA 
c. FSIS 
d. FDA 
 

_________2. What agency is responsible for approving applications and investigating new 
animal drugs and feed additives? 
a. EPA   
b. FSIS 
c. FDA 
d. USDA 

 
_________3.   Livestock producers should use approved animal health products according to  

label instructions. What would be a negative consequence from using unapproved 
drugs? 
a. birth defects 
b. growth enhancement 
c. inedible products 
d. both a. and c. 

 
Conducting Agricultural Research 
 
Science Connections: 
 
_________1. What is the first step in the scientific method of investigation? 

a. develop hypotheses 
b. review related literature 
c. collect data 
d. identify a problem 

 
_________2. What type of research is conducted to establish a cause and effect? 

a. experimental research 
b. causal research 
c. correlation research 
d. methodical research 

 
_________3. The content of a research report should include all of the following except: 

a. analysis of results 
b. pictures 
c. design of experiment 
d. objectives or hypotheses 

 

BSAA – ANSC  2 



_________4. Cocci bacteria can be classified by which shape? 
a. square 
b. spiral  
c. rod 
d. sphere 
 

_________5. What is the variable that is being manipulated in an experiment? 
a. dependent  
b. independent 
c. control 
d. interdependent 

 
Agricultural Applications: 
 
_________1. Salmonella bacteria is killed in the meat processing plant by all of the following 

except: 
a. food deterioration 
b. heat 
c. organic acids 
d. sterilization 

 
_________2. Bacteria cultures are used to create food products such as 

a. sausage 
b. cheese 
c. juice 
d. yeast 

 
_________3.  What bacterium is found in the large intestine of animals and is responsible for   
                       proper digestion? 

a. streptococcus 
b. staphylococcus 
c. somatotropin 
d. E. Coli 

 
Reporting Agricultural Research 
 
Science Connections: 
 
_________1. Research reports must contain all of the following except: 

a. title 
b. results 
c. experimental procedures 
d. cost effectiveness 
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_________2. Using written information from a farm magazine or newspaper article is classified 
as what method of data collection? 
a. experimentation 
b. literature review 
c. interviews 
d. past experiences 
 

_________3. What component of a laboratory report gives the reason for performing the 
experiment? 
a. objective 
b. procedure 
c. findings 
d. title 

 
_________4. If displaying a graph for a report, what variable goes on the vertical or y-axis? 

a. independent 
b. control 
c. dependent 
d. intermediate 

 
_________5.  Graphic representation guidelines should include all of the following except: 

a. title should be displayed on graph 
b. a legend or key should describe the variables 
c. data points are noted with symbols 
d. scales should decrease from bottom to top 

 
Agricultural Applications: 
 
_________1. Contacting and collecting information from a swine extension agent would be an 

example of what method of data collection?  
a. past experiences 
b. experimentation 
c. literary research 
d. interviews 

 
_________2. A research report on breeding horses would most likely be found in which 

journal? 
a. Journal of Epidemiology 
b. Journal of Animal Science 
c. Journal of Education 
d. Journal of Agricultural Education 
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_________3.  The design of an experiment comparing environmental variables for chicken egg 
incubation would be written in which part of the research report? 
a. title 
b. procedures 
c. findings  
d. references 
 

Using Scientific Measurement 
 
Science Connections: 
 
_________1. What is the basic SI unit for measuring the volume of solids? 

a. cubic meters 
b. cubic inches 
c. square feet 
d. cubic feet 

 
_________2. The prefix mega (M) means 

a. ten 
b. hundred 
c. million 
d. billion 

 
_________3. In degree Celsius, water boils at what temperature? 

a. 212 
b. 373 
c. 273 
d. 100 

 
_________4. The metric system makes it easier to convert units of measurement because it is 

based on units of: 
a. 100 
b. 10 
c. 20 
d. 1 

 
_________5. What is the amount of heat needed to raise the temperature of 1 gram of water 1 

degree Celsius? 
a. 1 calorie 
b. 1 joule 
c. 10 kilocalories 
d. 10 joules 
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Agricultural Applications: 
 
_________1. If a steer weighs 1500 pounds, how much does it weigh in kilograms? 

a. about 3,000 kg 
b. about 682 kg 
c. about 3,300 kg 
d. about 500 kg 
 

_________2. A stock tank holds 50 liters of water. Approximately how many liquid quarts does 
it hold? 
a. 53 quarts 
b. 45 quarts 
c. 68 quarts 
d. 25 quarts 

 
_________3. A soybean field is 15, 400 feet long. Approximately how many meters long is the 

field? 
a. 4,694 meters 
b. 6,900 meters 
c. 7,770 meters 
d. 2,224 meters 

 
Unit II: Animal Genetics and Probability 
 
Animal Genetics and Probability 
 
Science Connections: 
 
_________1. The external appearance or other physically observable or measurable 

characteristic of an animal is called the: 
a. phenotype 
b. genotype 
c. prototype 
d. breed type 

 
_________2. A homozygous animal has a chromosome pair with: 

a. the same gene at a specific locus 
b. different genes at a specific locus 
c. the same gene at different loci 
d. a dominant and recessive gene at a specific locus 

 
_________3. What percent of the genetic material is passed from each parent to the offspring? 

a. 25% 
b. 30% 
c. 33% 
d. 50% 
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_________4. A lethal gene causes an animal to die at birth or shortly thereafter. What is the 

genotype of a lethal gene? 
a. heterozygous 
b. homozygous dominant 
c. homozygous recessive 
d. none of the above 
 

_________5. What term describes the mating of two breeds to take advantage of the different 
positive traits? 
a. inbreeding 
b. crossbreeding 
c. test crossing 
d. line breeding 

 
Agricultural Applications: 
 
_________1. By understanding genetics, livestock producers can: 

a. eliminate unwanted characteristics 
b. improve production levels 
c. improve carcass qualities 
d. all of the above 

 
_________2. If a red bull (RR) is mated to a white cow (rr), what is the probability of having 

red offspring? 
a. 100% 
b. 0% 
c. 50% 
d. 25% 

 
_________3. How can a livestock producer determine the genotype of an animal? 

a. test crossing 
b. visual appearance 
c. blood testing 
d. both A. and C. 

 
DNA Extraction 
 
Science Connections: 
 
_________1. What does DNA stand for? 

a. diribonucleic acid 
b. ribonucleic acid 
c. deoxynucleic acid 
d. deoxyribonucleic acid 
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_________2. What is the smallest unit of inheritance? 
a. chromosome 
b. gene 
c. eukaryote 
d. genome 
 

_________3. DNA has all of the properties except: 
a. soluble in water 
b. acidic in nature 
c. can be easily bent 
d. soluble in alcohol 

 
_________4. Adenine and guanine are what type of nucleotides? 

a. pyrethrums 
b. purines 
c. pyrimidines 
d. cytosines 

 
_________5. Nucleotides control what type of synthesis in the cell? 

a. enzyme 
b. thymine 
c. carbohydrate 
d. protein 

 
Agricultural Applications: 
 
_________1. The fermentation process in bread is caused by: 

a. bacteria 
b. starch 
c. yeast 
d. prokaryotes 

 
_________2. Biotechnology in agriculture consists of all of the following except: 

a. equipment engineering 
b. genetic engineering 
c. cell cultures 
d. tissue cultures 

 
_________3. Which is a product of biotechnology in the agriculture industry? 

a. leaner meat in cattle 
b. cloning 
c. BST 
d. all of the above 
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Unit III: Growth and Development of Animals 
 
Chick Embryology 
 
Science Connections: 
 
_________1. Albumen serves what function for the developing embryo? 

a. feather development 
b. gas exchange 
c. organ development 
d. cushion for embryo 
 

_________2. Immediately after fertilization, the blastoderm differentiates into what two layers? 
a. ectoderm and entoderm 
b. ectoderm and mesoderm 
c. epithelium and mesoderm 
d. epithelium and entoderm 

 
_________3. What structure provides nutrients for the developing embryo? 

a. yolk 
b. chalazae 
c. shell 
d. germinal disk 

 
_________4. What is not a characteristic of parthenogenesis? 

a. heritable trait 
b. common in turkeys 
c. development of unfertilized eggs 
d. most embryos survive and hatch 

 
_________5. Eggshells are made up mostly of what two components? 

a. potassium and amino acids 
b. calcium carbonate and carbohydrates 
c. protein and calcium carbonate 
d. vitamins and protein 

 
Agricultural Applications: 
 
_________1. A chick embryo will develop in how many days? 

a. 30 days 
b. 26 days 
c. 17 days 
d. 21 days 
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_________2. Growth rate and egg production in chickens can be improved by 
a. environmental controls 
b. artificial insemination 
c. natural incubation 
d. lower protein feeds 

 
_________3. When candling the egg, what is the space between the two shell membranes at the 

large end of the egg called? 
a. yolk 
b. air cell 
c. blastodisc 
d. shell space 

 
Hatching and Brooding of Chicks 
 
Science Connections: 
 
_________1. Which of the following factors does not affect hatchability? 

a. incubator size 
b. ventilation 
c. humidity 
d. turning eggs 

 
_________2. The care of chicks from hatching to 8-10 weeks of age is: 

a. hatching  
b. brooding 
c. weaning 
d. candling 

 
_________3. The process of checking fertility of incubated eggs is called: 

a. lighting 
b. cradling 
c. brooding 
d. candling 

 
_________4. What is not a characteristic of poultry reproduction? 

a. no estrus cycle 
b. male fowl testes are external 
c. male sex chromosomes are identical 
d. only the left ovary functions in poultry 

 
_________5. What factor is not required for successful brooding? 

a. water 
b. light 
c. litter 
d. humidity 

BSAA – ANSC  10 



 
Agricultural Applications: 
 
_________1. What is the optimum temperature for incubating chicken eggs? 

a. 85-90 degrees F 
b. 90-95 degrees F 
c. 99-103 degrees F 
d. 105-108 degrees F 

 
_________2. Eggs should be stored at 55-60 degrees F prior to incubation for no longer than 

how many days? 
a. 7 days 
b. 15 days 
c. 21 days 
d. 30 days 

 
_________3. What is the purpose of turning the eggs 3-5 times per day? 

a. prevent germ spot from attaching to shell 
b. increase fertility of egg 
c. prevent carbon dioxide build up 
d. allow light penetration to all sides of egg 

 
Nutrition of Chicks 
 
Science Connections: 
 
_________1. The process by which nutrient molecules are used as building blocks for the 

synthesis of complex molecules is called: 
a. catabolism 
b. cannibalism 
c. growth 
d. anabolism 

 
_________2. The majority of energy for growth and development of poultry is provided by: 

a. protein 
b. carbohydrates 
c. minerals 
d. vitamins 

 
_________3. The increase in the size of bones, muscles, internal organs, and other bodily 

structures is called: 
a. maintenance 
b. growth 
c. reproduction 
d. catabolism 
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_________4. What is not the function of minerals in a poultry diet? 
a. strength for skeletal structure 
b. control fluid balance 
c. activate enzyme systems 
d. build muscle tissue 

 
_________5. Which factors influence the nutritional needs of animals? 

a. age 
b. disease 
c. stage of growth 
d. all of the above 

 
Agricultural Applications: 
 
_________1. Poultry require all of the following minerals except: 

a. calcium 
b. phosphorus 
c. niacin 
d. potassium 

 
_________2. What is the primary ingredient in poultry feed? 

a. sunflower seed 
b. oyster shells 
c. corn 
d. soybean meal 

 
_________3. What is the protein supplement commonly mixed in poultry feed to provide a 

balanced ration? 
a. soybean meal 
b. corn 
c. silage 
d. milo 

 
Animal Behavior – Peck Order of Chicks 
 
Science Connections: 
 
_________1. An alpha animal is the most: 

a. submissive 
b. aggressive 
c. social 
d. elite 
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_________2. What behavior can an animal be taught or trained? 
a. innate 
b. learned 
c. social  
d. genetic 

 
_________3. The peck order is an example of: 

a. learned behavior 
b. assimilated behavior 
c. innate behavior 
d. associated behavior 

 
_________4. What is not a common way of altering “learned “ behavior? 

a. trial & error 
b. habituation 
c. socialization 
d. association 

 
_________5. Pavlov’s dog learned to expect food and began to salivate when a bell rang. This 

is an example of: 
a. association 
b. trial & error 
c. innate behavior 
d. instinctive behavior 

 
Agricultural Applications: 
 
_________1. An animal at the bottom of the peck order will most likely be: 

a. aggressive 
b. healthy 
c. unhealthy 
d. not stressed 

 
_________2. What type of behavior is nest building in sows? 

a. habituation 
b. innate behavior 
c. association 
d. learned behavior 

 
_________3. When the feed auger turns on, the cattle run to the feeders. This is an example of 

what behavior? 
a. innate behavior 
b. association 
c. instinctive behavior 
d. trial & error 
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Starch Digestion by Enzyme Action 
 
Science Connections: 
 
_________1. What is the simplest form of a carbohydrate? 

a. maltose 
b. polysaccharide 
c. monosaccharide 
d. sucrose 

 
_________2. What digestive enzyme is responsible for the initial breakdown of starch? 

a. glucose 
b. ribonase 
c. thynase 
d. amylase 

 
_________3. In starch digestion, what is the correct enzyme process? 

a. starch – fructose – glucose 
b. maltose – starch – glucose 
c. starch – glucose – maltose 
d. starch – maltose – glucose 

 
_________4. The break down process of complex feed molecules into smaller molecules is 

called: 
a. substration 
b. digestion 
c. conversion 
d. carnivorous 

 
_________5. Which is not a favorable condition for enzyme activity which breaks starch into 

sugars? 
a. pH of 8.0 
b. temperature of 40 degrees C 
c. pH of 4.0 
d. slightly alkaline solution 

 
Agricultural Applications: 
 
_________1. What enzyme involved in starch digestion is not present in the saliva of 

ruminants? 
a. maltase 
b. amylase 
c. lactase 
d. sucrase 
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_________2. Animals that digest only cellulose and plant material are called: 
a. carnivores 
b. omnivores 
c. herbivores 
d. meat eaters 

 
_________3. Which livestock feed ingredient would contain a high amount of starches? 

a. corn 
b. iron 
c. soybean meal 
d. fish meal  

 
Protein Digestion by Enzyme Action 
 
Science Connections: 
 
_________1. What is the enzyme that breaks down protein into amino acids? 

a. lactase 
b. pepsin 
c. sucrase 
d. amylase 

 
_________2. What are buffers used for? 

a. resist the change in ph of a solution 
b. change the ph of a solution 
c. make a solution acidic 
d. make a solution basic 

 
_________3. What acid is secreted in the stomach and aids in the digestion of food? 

a. sulfuric acid 
b. carbonic acid 
c. hydrochloric acid 
d. carboxylic acid 

 
_________4. Pepsin works best at what pH? 

a. 2.0 
b. 5.0 
c. 6.0 
d. 8.0 

 
_________5. A catalyst is a substance that does what to a chemical reaction? 

a. slow it down 
b. neutralize it 
c. speed it up 
d. stop it 
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Agricultural Applications: 
 
_________1. A Hereford calf would benefit from protein in which way? 

a. energy to run across the pasture 
b. insulation properties  
c. muscle development 
d. regulating metabolism 

 
_________2. How do ruminants convert nitrogen compounds to essential amino acids 

necessary for growth and development? 
a. microorganisms in rumen 
b. colon  
c. mastication 
d. absorption  

 
_________3. How many essential amino acids are required for swine? 

a. 15 
b. 25 
c. 10 
d. 32 

 
Absorption of Nutrients 
 
Science Connections: 
 
_________1. Nutrients move against a concentration gradient by active transport in which way? 

a. high to low concentration 
b. low to high concentration 
c. high to high concentration 
d. low to low concentration 

 
_________2. A semi-permeable membrane allows which molecules to pass through? 

a. large molecules 
b. all molecules 
c. small molecules 
d. semi-circular molecules 

 
_________3. What does TDN stand for? 

a. the daily nutrition 
b. total daily nutrition 
c. total daily nutrients 
d. total digestible nutrients 
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_________4. What is the movement of water through a cell’s semi-permeable membrane 
called? 
a. transference 
b. active transport 
c. osmosis 
d. absorption 

 
_________5. What term describes the percentage value of a food nutrient that is absorbed by 

the body? 
a. TDN 
b. coefficient of digestibility 
c. dry matter % 
d. food value 

 
Agricultural Applications: 
 
_________1. In non-ruminants, such as pigs and poultry, most of the absorption takes place in 

the: 
a. stomach 
b. intestines 
c. rumen 
d. abomasums 

 
_________2. In ruminants, such as cattle, absorption of nutrients takes place in the 

___________________. 
a. rumen 
b. small intestines 
c. large intestines 
d. cecum 

 
_________3. Which is not a factor that influences TDN of animal feed? 

a. % dry matter 
b. amount of mineral matter 
c. amount of fat 
d. feed cost 

 
Vital Signs 
 
Science Connections: 
 
_________1. The respiration rate can be taken by counting the number of breaths per 

a. second 
b. minute 
c. 3 minutes 
d. 3 seconds 
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_________2. The pulse of an animal is the result of blood pumping through what structure? 
a. vein 
b. capillary 
c. pulmonary vein 
d. artery 

 
_________3. The gums of an animal are often used to check _________________. 

a. heart rate 
b. pulse 
c. capillary refill 
d. breathing 

 
_________4. Severe shock will result in all of the following conditions except: 

a. decreased heat loss 
b. decreased heart rate 
c. decreased body temperature 
d. pale gums 

 
_________5. What instrument can be used to listen to the heart beat of an animal? 

a. thermometer 
b. stethoscope 
c. blood pressure cuff 
d. tourniquet 

 
Agricultural Applications: 
 
_________1. What is the best way to take the temperature of a dog? 

a. under the tongue 
b. under the shoulder 
c. rectal 
d. oral 

 
_________2. Which of the following would be a sign of a stressed or unhealthy animal? 

a. pale gums 
b. regular heartbeat 
c. wagging tail 
d. shiny coat 

 
_________3. If pale gums are noted on a horse, one could expect what condition? 

a. shock 
b. poor nutrition 
c. normal health 
d. none of the above 
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Mycotoxins and Animal Health 
 
Science Connections: 
 
_________1. What organisms produce mycotoxins in livestock feed? 

a. bacteria 
b. viruses 
c. yeast 
d. mold 

 
_________2. Mold growth is favored by which condition? 

a. cold temperatures 
b. high humidity 
c. low moisture 
d. direct sunlight 

 
_________3. What is the maximum allowable level of total aflatoxins (in parts per billion) set 

by the United State Food and Drug Administration? 
a. 2 ppb 
b. 4 ppb 
c. 10 ppb 
d. 20 ppb 

 
_________4. What is the term that refers to a cancer-causing agent? 

a. carcinogen 
b. assay 
c. androgen 
d. glucogen 

 
_________5. What does ELISA stand for? 

a. equine linked immuno-suppressant agent 
b. enzyme linked immunoassay 
c. easy linked isolated suppressant 
d. electrolysis linked immunoassay 

 
Agricultural Applications: 
 
_________1. Molds produce toxins in feed that could affect dairy production in which possible 

way? 
a. reproductive efficiency 
b. weight gain 
c. immunity to diseases 
d. lower milk production 
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_________2. What is not an effect of mycotoxins on swine health? 
a. strong immune system 
b. decreased feed efficiency 
c. stunted growth 
d. lowered rate of gain 

 
_________3. Who sets a maximum allowable level of aflatoxins in grain commodities? 

a. EPA 
b. USDA 
c. FDA 
d. PETA 

 
Growth Hormones in Animals: 
 
Science Connections: 
 
_________1. The ability of a particular species of an organism to utilize a substance is known 

as: 
a. negative feedback mechanism 
b. gluconeogenesis 
c. species specificity 
d. somatotrophin 

 
_________2. Growth hormone is produced by the ______________gland. 

a.  thyroid 
b.  anterior pituitary 
c.  posterior pituitary 
d.  lymph 

 
_________3. How does the hormone regulate itself so that too much is not produced? 

a.  negative feedback mechanism 
b.  gluconeogenesis 
c.  series specificity 
d.  exogenous hormones 

 
_________4. The synthesis of glucose by the liver from amino acids and fatty acids is known 

as: 
a.  negative feedback mechanism 
b.  gluconeogenesis 
c.  series specificity 
d.  digestion 
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_________5. A hormone that is produced within an organism or animal is known as: 
a.  endogenous 
b.  exogenous 
c.  somatotrophin 
d.  FDA 
 

Agricultural Applications: 
 
_________1. If BST is given to cattle, and the cattle are slaughtered for human consumption, 

why is the BST harmless to humans? 
a.  because of species specificity 
b.  because of the negative feedback mechanism 
c.  because it is a protein and can be totally digested in the small intestine of the   
     human  
d.  all of the above 

 
________2. What are the benefits of the administration of a Growth Hormone, such as BST, in 

dairy cattle? 
a.   increases the growth rate of the cattle 
a. increases the amount of growth 
b. increases the milk production 
c. all of the above 

 
________3. Why would livestock producers want to administer growth hormone to their 

animals to reach market weight sooner? 
a.  they can sell the animal sooner 
b.  it would take less feed 
c.  it would save the producer money 
d.  all of the above 

 
Effects of Antibiotics on Bacteria: 
 
Science Connections: 
 
_________1. The ability of an antibiotic to inhibit an infection without negatively affecting the 

host is known as: 
a. bacterialcidal effect 
b. zone of inhibition 
c. E. Coli 
d. Selective toxicity 
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_________2. A chemical that is produced by certain microorganisms in nature that inhibit the 
growth of other microorganisms is called: 
a.  bacteria 
b.  E. Coli 
c.  an antibiotic 
d.  all of the above 

 
_________3. When an antibiotic or other agent has caused the death of the organism it is 

known as: 
a.  selective toxicity 
b.  zone of inhibition 
c.  gram positive bacteria 
d.  bacterialcidal effect 

 
_________4. A type of bacteria that is lacking the protective layer coating the peptigoglycan 

layer of the cell wall is called: 
a.  gram (+) bacteria 
b.  gram (-) bacteria 
c.  bacterialcidal effect 
d.  E. Coli 

 
_________5. A clear area surrounding the antibiotic disk where the bacteria are unable to grow 

is called: 
a.  selective toxicity 
b.  the zone of inhibition 
c.  the bacterialcidal effect 
d.  none of the above 

 
Agricultural Applications: 
 
_________1. What ways can bacteria can pass through an animal? 

a. orificial,  
b. aenosol 
c. urinary tract 
d. all of the above 

 
_________2. Calves are often susceptible to scours, which is caused by a bacteria called: 

a.   E. Coli 
b. S. Aureus 
c. B. Subtilis 
d. P. Fluorescens 
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_________3. What is the main sign of scours? 
a.  gain of weight 
b.  diarrhea 
c.  off of feed 
d.  b and c 
 

Testing for Mastitis 
 
Science Connections: 
 
________1. How does the occurrence of mastitis affect the cow? 

a. decreases milk production, somatic cell count increases 
b. increases milk production, somatic cell count increases 
c. decreases milk production, somatic cell count decreases 
d. increases milk production, somatic cell count decreases 

 
_________2. A protective tissue response caused by the host immune system in response to 

bacterial infection among other things is known as: 
a.  mastitis 
b.  E. coli 
c.  inflammation 
d.  somatic cells 

 
_________3. A gram positive cocci that commonly causes a very contagious, hard to control 

form of mastitis is called: 
a.  streptococcus agalactiae 
b.  streptococcus aureus 
c.  chronic mastitis 
d.  peracute mastitis 

 
_________4. What does CMT stand for? 

a.  Cattle Mastitis Test 
b.  Cattle Mammary Test 
c.  California Mastitis Test 
d.  None of the above 

 
_________5. A gram negative bacteria that is an environmental pathogen causing mastitis is 

called: 
a.  S. Aureus 
b.  B. Subtilis 
c.  P. Fluorescnes 
d.  E. Coli 
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Agricultural Applications: 
 
_________1. What is the best precaution a dairy producer should take to control mastitis in the 

herd? 
a. teat dipping before and after milking 
b. bathe and groom the cow 
c. give the cow antibiotics 
d. drink milk! 

 
_________2. When mastitis occurs in a dairy herd, how is the dairy producer affected? 

a.  increase in profit 
b.  no change 
c.  decrease in profit 
d.  none of the above 

 
_________3. Mastitis effects __________ percent of all U.S. dairy cows in at least one quarter 

of the udder. 
a.  10-20 
b.  25-35 
c.  40-50 
d.  60-70 
 

UNIT IV:  ANIMAL REPRODUCTION 
 
Artificial Insemination 
 
Science Connections: 
 
_________1. The sow’s estrous cycle is about 21 days, heat occurs for about 1-5 days and 

ovulation occurs 18-60 hours after estrus begins, when is the best time to 
inseminate? 
a. as soon as possible 
b. 12-30 hours after the onset of estrus 
c. at the beginning of the cycle 
d. 72 hours after estrus 

 
_________2. The time and physiological events from one heat period to the next is known as: 

a. artificial insemination 
b. estrous 
c. estrus 
d. reproduction 
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_________3. The period when the female will accept service by the male is known as: 
a.  artificial insemination 
b.  estrous 
c.  estrus 
d.  reproduction 

 
_________4. The placement of semen from the male into the female reproductive tract by 

artificial means is known as: 
a.  artificial insemination 
b.  natural insemination 
c.  the estrous cycle 
d.  reproduction 

 
_________5. The _______________ stimulates the development of one or more follicles, 

which in turn are stimulated to produce estrogen. 
a.  Luteinizing Hormone 
b.  Corpus luteum 
c.  Prostaglandin 
d.  Follicle Stimulating Hormone 

 
Agricultural Applications: 
 
_________1. How does the livestock producer benefit from artificial insemination? 

a.  sire cost can be reduced 
b.  danger and cost of keeping a sire is eliminated 
c.  cost and delays involved in using infertile sires are reduced 
d.  all of the above 

 
_________2. What is one disadvantage of artificial insemination? 

a.  uniformity of offspring is increased 
b.  pride of ownership is increased 
c.  skilled technicians are required 
d.  breeding herd records are improved 

 
_________3. Artificial insemination is not yet practical in the __________ industry, due to the 

difficulty of insemination. 
a.  beef 
b.  swine 
c.  sheep 
d.  poultry 
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Sperm Motility 
 
Science Connections: 
 
_________1. The structure of sperm is known as 

a.  morphology 
b.  motility 
c.  semen 
d.  density 

 
_________2. The movement of sperm is known as: 

a.  morphology 
b.  motility 
c.  semen 
d.  density 

 
_________3. The production of sperm cells from germ cells in the testes is known as: 

a.  semen 
b.  fertilization 
c.  insemination 
d.  spermatogenesis 
 

_________4. The only livestock species that the glycine-containing diluents semen diluter can 
be used is for: 
a.  cattle 
b.  sheep 
c.  swine 
d.  equine 

 
_________5. The _____________ is a membrane cap that covers the head of the sperm cell. 

a.  acrosome 
b.  vas deferens 
c.  prostate gland 
d.  epididymis 
 

Agricultural Applications: 
 
_________1. If the male is exposed to an extremely high temperature, how can this affect the 

sperm motility and morphology?   
a. motility of sperm will increase and the morphology will decrease 
b. motility of sperm will decrease and the morphology will decrease 
c. motility of sperm will increase and the morphology will increase 
d. motility of sperm will decrease and the morphology will increase 
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_________2. If a cattle producer buys a bull to breed to his cows and a few months later, his 
cows aren’t pregnant, what should he do FIRST? 
a.  test all of the cows for diseases 
b.  contact the previous owner and sue him   
c.  test the semen of the bull 
d.  buy another bull 

 
_________3. One ejaculate from a bull can contain enough sperm to inseminate over 

___________ cows. 
a.  5 
b.  25 
c.  65 
d.  125 

 
UNIT V:  AQUACULTURE 
 
Effect of Temperature on Cold-Blooded Animals 
 
Science Connections: 
 
_________1. What causes the decrease in activity of fish during cold weather? 

a. blood flow and rate of respiration decreases 
b. blood flow increases, rate of respiration decreases 
c. blood flow decreases, rate of respiration increases 
d. blood flow and rate of respiration increases 
 

_________2. A fish is known as a poikilotherm.  What does this mean? 
a. it can live in water and on land 
b. it is warm blooded 
c. it has a variable body heat that is influenced by the environment 
d. all of the above 

 
_________3. The process of converting food into energy is known as: 

a.  digestion 
b.  metabolism 
c.  gluconeogenesis 
d.  none of the above 

 
_________4. Blood passes from the arteries to ____________ which form __________ for 

transport back to the heart and gills where carbon dioxide is given up. 
a.  the heart, capillaries 
b.  the heart, veins 
c.  veins, capillaries 
d.  capillaries, veins 
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_________5. Higher temperatures ___________ metabolic rate which increases 
_________________until a threshold is reached. 
a.  decrease, respiration rate 
b.  increase, respiration rate 
c.  increase, growth rate 
d.  decrease, growth rate 
 

Agricultural Applications: 
 
_________1. Why has the aquaculture industry rapidly expanded? 

a.   increased demand for aquafoods 
b. perceived health benefits 
c. difficulty of harvesting fish from natural waters 
d. all of the above 
 

_________2. What is the advantage that fish have over other farm animals in raising them for 
production? 
a.   They are warm blooded and require a lot of energy 
b. They need a lot of space  
c. They are cold blooded and don’t require a lot of energy 
d. None of the above 

 
Factors Affecting Dissolved Oxygen in Water 
 
Science Connections: 
 
_________1. Where does the main source of dissolved oxygen come from in a pond? 

a. photosynthesis from plants 
b. fish 
c. diffusion 
d. hydrogen 
 

_________2. What causes low levels of dissolved oxygen? 
a. High temperatures 
b. Decaying of organic materials 
c. Polluted water 
d. All of the above 

 
_________3. A body of water that becomes polluted with nutrient rich matter is called: 

a.   aerated 
b. eutrophic 
c. organic 
d. aerobic 
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_________4. The movement of oxygen into and from water depending upon levels of 
concentration is known as: 
a.   diffusion 
b. saturation 
c.   biochemical oxygen demand 
d.   aeration 

 
_________5. The amount of oxygen that is required by cultured organisms, bacteria and plants 

in an aquaculture system is known as: 
a. dissolved oxygen 
b. biochemical oxygen demand 
c. aerobes 
d. respiration 
 

Agricultural Applications: 
 
_________1. Maintaining proper levels of _____________   _____________ is critical to the 

successful raising of fish in tanks or ponds. 
a.   nitrogen phosphate 
b. carbon dioxide 
c. dissolved oxygen 
d. sodium nitrate 

 
_________2. A reliable source of ____________  _______________ is necessary for raising 

fish.  
a.   carbon dioxide 
b. clean water 
c. sodium nitrate 
d. nitrogen phosphate 
 

Microbial Cycling of Nitrogen 
 
Science Connections: 
 
_________1. How are high levels of ammonia produced in an aquaculture system? 

a. high levels of oxygen 
b. a low population of fish 
c. decaying organic matter 
d. all of the above 

 
_________2. How are nitrites harmful to fish? 

a. they interfere with the ability of the hemoglobin in the blood to absorb and 
carry oxygen 

b. it harms their gills 
c. it decreases their growth rate 
d. it forms ammonia 
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_________3. A bacteria which converts nitrite to nitrate by the process of oxidation is known 

as: 
a.   nitrosomas 
b. nitrobacter 
c. ammonia 
d. denitrification 

 
_________4. The process of metabolizing nitrate nitrogen to nitrogen gas by anaerobic bacteria 

is known as:  
a.   fixation 
b. ammonification 
c. denitrification 
d. oxidation 

 
_________5. The un-ionized ammonia which is harmful to aquatic species at various 

concentrations depending upon water temperature and pH. 
a.  N2 
b.  NH3 
c.  NH4 
d.  NO2 
 

Agriculture Applications: 
 
_________1. How is the enclosed (recirculation) system more advantageous compared to 

raising fish in a pond? 
a.  requires less water and land 
b.  less cost 
c.  a higher rate of evaporation 
d.  a larger amount of ammonia is produced 

 
_________2. It takes approximately _____________gallons of water to fill each acre of a pond. 

a.  1000 
b.  10,000 
c.  100,000 
d.  1,000,000 
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UNIT VI:  PROCESSING ANIMAL PRODUCTS 
The Science of Meat Curing 
Science Connections: 
_________1. Given the following equation: 

Myoglobin⇒⇒Nitric oxide myoglobin⇒⇒Nitrosyl hemocrome (bright pink 
color) 
What is needed at the arrows to make the reaction occur? 
a. sodium nitrite compounds, heat 
b. heat, HCl 
c. sugar, heat 
d. heat, ice 
 

_________2. What is the advantage of using salt in the curing process? 
a. provides flavor 
b. preserves the meat 
c. extracts myofibrillar protein 
d. all of the above 
 

_________3. The amount of muscle pigment and myoglobin contained in the muscle tissue 
determines: 
a.  color 
b.  taste 
c.  tenderness 
d.  all of the above 

 
_________4. The additive, _____________, stabilizes color, reduces fat oxidation, and inhibits 

undesirable nitrite reactions. 
a.  phosphate 
b.  erythorbate 
c.  sugar 
d.  salt 

 
_________5. The diffusion of a solvent through a semipermeable membrane into a more 

concentrated solution tending to equalize the concentrations on both sides of the 
membrane is known as: 
a.  oxidation 
b.  preservation 
c.  osmosis 
d.  extraction 
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Agricultural Applications: 
 
_________1. The color of meat depends upon the amount of: 

a.  muscle pigment 
b.  myoglobin 
c.  palatability 
d.  a and b 

 
_________2. Meat curing usually involves pumping or injecting a ____________ solution into 

meat muscle. 
a.  sugar 
b.  nitrate 
c.  pickling 
d.  acidic 

 
_________3. A major concern among producers and processors today is the varying degree of 

______________ in retail cuts of meat. 
a.  color 
b.  tenderness 
c.  leanness 
d.  uniformity 
 

The Function of Curing Ingredients in Meat Products 
 
Science Connections: 
 
_________1. A chemical compound that either destroys or inhibits the growth of microscopic 

and submicroscopic organisms is a(n): 
a. enzyme 
b. food additive 
c. antimicrobial agent  
d. preservative 

 
_________2. Color stability of fresh meats is largely dependent upon: 

a. storage temperature 
b. packaging environment 
c. rate of effect of oxygen on the meat 
d. all of the above 

 
_________3. Salt is used in meat curing as:  

a.  an antimicrobial agent 
b.  improve product yield 
c.  improve flavor 
d.  all of the above 
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_________4. The term _____________ means to change a protein by heating it so that the 
original properties are changed due to a change in molecular structure 
a.  antimicrobial agent 
b.  denature 
c.  enzyme 
d.  preservative 

 
_________5. A(n) ____________ is any of a group of catalytic proteins that are produced by 

living cells and that promote the chemical processes of life without being altered 
or destroyed. 
a.  antimicrobial agent 
b.  food additive 
c.  enzyme 
d.  preservative 

 
Agricultural Applications: 
 
________1. Beef carcasses are aged for _____to ______days. 

a.  1-5 
b.  7-14 
c.  20-24 
d.  25-30 

 
________2. Marketing leaner animals could greatly reduce __________ ___________. 

a.  feed costs 
b.  carcass merit 
c.  reproductive efficiency 
d.  all of the above 

 
________3. It has been estimated that nearly __________ percent of the U.S. work force is 

employed in the diverse food system. 
a.  5 
b.  10 
c.  20 
d.  50 

 
Water Binding in Meat 
 
Science Connections: 
 
_________1. The reduction of water holding capacity is due to a decrease in pH of the muscle, 

this lowered pH is due to the accumulation of: 
a.  carbohydrates 
b.  lactic acid  
c.  glycogen 
d.  calcium phosphate 
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_________2. In what ways can the loss of water from the muscle after slaughter be reduced? 
  a.  decrease the temperature of the carcass 
  b.  add salt 
  c.  add phosphate 
  d.  all of the above  
 
_________3. How does water affect the muscle cells? 
  a.  provides lubrication  
  b.  lowers pH 
  c.  improves palatability 
  d.  all of the above 
 
_________4. A typical cation found in meat which binds positively charged anions is known 

as: 
  a.  carbohydrates 

b.  lactic acid 
c.  glycogen 
d.  calcium phosphate  

 
_________5. Most of the reduction of water holding capacity of muscle is due to a decrease in 

______________of the muscle. 
a.  ion exchange 
b.  calcium phosphate 
c.  pH  
d.  lactic acid 

 
Agricultural Applications: 
_________1. Water makes up about __________ percent of the weight of fresh meat. 

a.  20 
b.  40 
c.  60  

  d.  80 
 
_________2. Consumer demand in the meat industry is for __________ meat. 

a.  leaner 
b.  healthier 
c.  tastier 
d.  all of the above  

 
 
 
 
 
 
 

BSAA – ANSC  34 



Salt as a Food Preservative 
 
Science Connections: 
 
_________1. An enzyme that catalyzes the breakdown of proteins into simpler substances is 

known as: 
  a.  a proteolytic enzyme  
  b.  condensation 
  c.  dehydration 
  d.  plasmolysis 
 
_________2. Salt enhances flavor and preserves food by: 
  a.  reducing water available to microorganisms 
  b.  increasing osmotic pressure  
  c.  reducing solubility of oxygen in water 
  d.  all of the above  
 
_________3. Food deterioration can be caused by: 
  a.  oxygen 
  b.  moisture 
  c.  salt 
  d.  a and b 
 
_________4. The process at which the protoplast of a cell shrinks away from the wall following 

water loss due to exposure of a solution of higher osmotic pressure is known as: 
  a.  a proteolytic enzyme 
  b.  condensation 
  c.  dehydration 
  d.  plasmolysis  
 
_________5. Putrid odors are produced when microorganisms digest _____________. 

a.  carbohydrates 
b.  proteins  
c.  fats 
d.  all of the above 

 
Agricultural Applications: 
 
_________1. The first substance intentionally added as a food preservative was: 

a.  enzymes 
b.  phosphate 
c.  salt  
d.  calcium 
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_________2. Without the use of ______________, the variety of cured meat products available 
nationwide to consumers today would be greatly_______________. 
a.  enzymes, reduced 
b.  enzymes, increased 
c.  salt, increased 
d.  salt, reduced  

  
Pasteurized Milk as An Ecological System for Bacteria 
 
Science Connections: 
 
_________1. A slow decomposition of sugars by microorganisms to form lactic acid is called: 
  a.  coagulation  
  b.  pastueurization 
  c.  putrefaction 
  d.  fermentation  
 
_________2. The pH changes in milk are due to microbial activity, these fluctuations in pH are 

due to: 
  a.  fermentation 
  b.  pasteurization 
  c.  putrefaction 
  d.  a and c 
 
_________3. Why is milk held under immediate and constant refrigeration?  
  a.  to increase bacterial growth 
  b.  to prohibit a rapid increase in microbial populations  
  c.  to improve the taste 
  d.  all of the above 
 
_________4. The principal protein of milk, accounting for about 80% of milk protein is known 

as: 
  a.  micelles 
  b.  casein  

c.  coagulation 
d.  lactobacilli 

 
_________5. A cow’s milk consists of about __________percent water and __________percent 

total solids. 
a.  50, 50 
b.  63, 37 
c.  13, 87 
d.  87, 13  
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Agricultural Applications: 
 
_________1. Pasteurized milk can often be stored up to ___________days at 45°F before 

spoilage. 
a.  5 
b.  10 
c.  14  
d.  19 

 
_________2. Milk is approximately _____°C from the cow and is cooled rapidly to 4.4°C or 

below to maintain quality. 
a.  22 
b.  34  
c.  46 
d.  58 

 
Souring Milk 
 
Science Connections: 
 
_________1. A type of lactic acid bacteria that is usually found in milk is known as: 
  a.  streptococcus lactis  
  b.  bacillus 
  c.  yeast 
  d.  pseudomonas 

 
_________2. The heat treatment which destroys all non-sporeforming pathogenic 

microorganisms in milk without altering quality is known as: 
  a.  fermentation 
  b.  putrefaction 
  c.  pasteurization  
  d.  coagulation 
 
_________3. The _________________sours the milk and coagulates the milk proteins. 
  a.  bacillus 
  b.  coliform bacteria 
  c.  yeast 
  d.  lactic acid  
 
_________4. Milk with _______% or less titratable acidity is acceptable. 

a.  .2  
b.  .7 
c.  2 
d.  5 
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_________5. What are the missing stages of bacterial growth, respectively? 
Streptococcus→_________________→ yeasts and molds→_________________. 
a.  bacillus, lactobacillus 
b.  lactobacillus, bacillus  
c.  staphylococcus, bacillus 
d.  E. Coli, staphylococcus 

 
Agricultural Applications: 
 
_________1. Before milk is removed from the cow, the milk is free of microorganisms, the 

bacteria are introduced when 
  a.  the milk is refrigerated 
  b.  the milk is released from the cow 
  c.  the milk is processed 
  d.  b and c 
 
_________2. The quality of milk for human consumption is determined by the amount of 

_____________ it contains. 
a.  pathogens 
b.  bacteria  
c.  fat 
d.  carbohydrates 

 
_________3. The bacteria are introduced during the _________________process. 

a.  milking 
b.  handling 
c.  pasteurization 
d.  a and b  

 
Yogurt Production 
 
Science Connections: 
 
_________1. Curdling is induced by: 
  a.  proteolytic enzymes 
  b.  lactic acid 
  c.  heat 
  d.  all of the above  
 
_________2. The tart flavor of yogurt and the formation of gel structure is from: 
  a.  lactose 
  b.  lactic acid  
  c.  anaerobic respiration 
  d.  microorganisms 
 
_________3. The growth of desirable bacteria for yogurt production can be inhibited by: 
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  a.  allowing the milk to curdle 
b.  administering antibiotics to the cow before the milking process  
c.  add sweetners 

  d.  all of the above 
 
_________4. Yogurt is the product of the ________________of lactose by two different 

species of bacteria. 
  a.  coagulation 

b.  pasteurization 
c.  fermentation  
d.  substrate 

 
_________5. Most metabolic reactions are dependent upon and controlled by ______________. 
  a.  enzymes  

b.  acids 
c.  bacteria 
d.  heat 

 
Agricultural Applications: 
 
________1. Yogurt quality is based upon: 
  a.  color and appearance 

b.  body and texture 
c.  flavor 
d.  all of the above  

 
________2. Some evidence shows that yogurt has a therapeutic quality due to the addition of 

____________________during the manufacturing process. 
  a.  Bacillus 

b.  L. acidophilus  
c.  Streptococcus Lactis 
d.  Lactobacillus 

 
________3. The moisture content of yogurt is about _______to _______percent. 
  a.  23-27 

b.  52-56 
c.  71-75 
d.  82-86  

 



BSAA-Animal Science Key 
 
Unit I: Scientific 
Investigations in 
Agriculture 
 
Research in Animal 
Agriculture 
Science Connections: 

1. b 
2. a 
3. b 
4. b 
5. d 
Agricultural 
Applications: 
1. c 
2. c 
3. d 
 

Conducting Agricultural 
Research 
Science Connections: 

1. d 
2. a 
3. b 
4. d 
5. b 
Agricultural 
Applications: 
1. a 
2. b 
3. d 
 

Reporting Agricultural 
Research 
Science Connections: 

1. d 
2. b 
3. a 
4. c 
5. d 
Agricultural 
Applications: 
1. d 
2. b 
3. b 
 

Using Scientific 
Measurement 
Science Connections: 

1. a 
2. c 
3. d 
4. b 

5. a 
Agricultural 
Applications: 
1. b 
2. a 
3. a 
 

Unit II: Animal Genetics 
and Probability 
 
Animal Genetics and 
Probability 
Science Connections: 

1. a 
2. a 
3. d 
4. c 
5. b 
Agricultural 
Applications: 
1. d 
2. a 
3. d 
 

DNA Extraction 
Science Connections: 

1. d 
2. b 
3. d 
4. b 
5. d 
Agricultural 
Applications: 
1. c 
2. a 
3. d 
 

Unit III: Growth and 
Development of Animals 
 
Chick Embryology 
Science Connections: 

1. d 
2. a 
3. a 
4. d 
5. c 
Agricultural 
Applications: 
1. d 
2. a 
3. b 
 

Hatching and Brooding of 
Chicks 
Science Connections: 

1. a 
2. b 
3. d 
4. b 
5. d 
Agricultural 
Applications: 
1. c 
2. a 
3. a 
 

Nutrition of Chicks 
Science Connections: 

1. d 
2. b 
3. b 
4. d 
5. d 
Agricultural 
Applications: 
1. c 
2. c 
3. a 
 

Animal Behavior – Peck 
Order of Chicks 
Science Connections: 

1. b 
2. b 
3. c 
4. c 
5. a 
Agricultural 
Applications: 
1. c 
2. b 
3. b 
 

Starch Digestion by 
Enzyme Action 
Science Connections: 

1. c 
2. d 
3. d 
4. b 
5. c 
Agricultural 
Applications: 
1. b 
2. c 



3. a 
 
Protein Digestion by 
Enzyme Digestion 
Science Connections: 

1. b 
2. a 
3. c 
4. d 
5. c 
Agricultural 
Applications: 
1. c 
2. a 
3. c 

Absorption of Nutrients 
Science Connections: 

1. b 
2. c 
3. d 
4. c 
5. b 
Agricultural 
Applications 
1. b 
2. a 
3. d 
 

Vital Signs 
Science Connections: 

1. b 
2. d 
3. c 
4. a 
5. b 
Agricultural 
Applications: 
1. c 
2. a 
3. a 
 

Mycotoxins and Animal 
Health 
Science Connections: 

1. d 
2. b 
3. d 
4. a 
5. b 
Agricultural 
Applications: 
1. d 
2. a 
3. c 

 

Growth Hormones in 
Animals 
Science Connections: 

1. c 
2. b 
3. a 
4. b 
5. a 
Agricultural 
Applications: 
1. d 
2. d 
3. d 

 
Effects of Antibiotics on 
Bacteria 
Science Connections: 

1. d 
2. c 
3. d 
4. a 
5. b 
Agricultural 
Applications: 
1. d 
2. a 
3. d 

 
Testing For Mastitis 
Science Connections: 

1. a 
2. c 
3. b 
4. c 
5. d 
Agricultural 
Applications: 
1. a 
2. c 
3. c 

 
Unit IV:  Animal 
Reproduction 
 
Artificial Insemination 
Science Connections: 

1. b 
2. b 
3. c 
4. a 
5. d 
Agricultural 
Applications: 
1. d 
2. c 
3. c 

 
Sperm Motility 
Science Connections: 

1. a 
2. b 
3. d 
4. c 
5. a 
Agricultural 
Applications: 
1. b 
2. c 
3. d 

 
Unit V:  Aquaculture 
 
Effect of Temperature on 
Cold-Blooded Animals 
Science Connections: 

1. a 
2. c 
3. b 
4. d 
5. c 
Agricultural 
Applications: 
1. d 
2. c 

 
Factors Affecting Dissolved 
Oxygen in Water 
Science Connections: 

1. a 
2. d 
3. b 
4. a 
5. b 
Agricultural 
Applications: 
1. c 
2. b 

 
Microbial Cycling of 
Nitrogen 
Science Connections: 

1. c 
2. a 
3. b 
4. c 
5. b 
Agricultural 
Applications: 
1. a 
2. d 

 



Unit VI:  Processing 
Animal Products 
 
The Science of Meat Curing 
Science Connections: 

1. a 
2. d 
3. a 
4. b 
5. c 
Agricultural 
Applications: 
1. d 
2. c 
3. b 

 
The Function of Curing 
Ingredients in Meat 
Products  
Science Connections: 

1. c 
2. d 
3. d 
4. b 
5. c 
Agricultural 
Applications: 
1. b 
2. a 
3. c 

 
Water Binding in Meat 
Science Connections: 

1. b 
2. d 
3. a 
4. d 
5. c 
Agricultural 
Applications: 
1. c 
2. d 

 
Salt as a Food Preservative 
Science Connections: 

1. a 
2. d 
3. d 
4. d 
5. b 
Agricultural 
Applications:  
1. c 
2. d 

 

Pasteurized Milk as An 
Ecological System for 
Bacteria 
Science Connections: 
 1.  d 
 2.  d 
 3.  d 
 4.  b 
 5.  d 
 Agricultural  
 Applications: 
 1.  c 
 2.  b 
 
Souring Milk 
Science Connections: 
 1.  a 
 2.  c 
 3.  d 
 4.  a 
 5.  b 
 Agricultural  
 Applications: 
 1.  d 
 2.  b 
 3.  d 
 
Yogurt Production 
Science Connections: 
 1.  d 
 2.  b 
 3.  b 
 4.  c 
 5.  a 
 Agricultural 
 Applications: 
 1.  d 
 2.  b 
 3.  d 
 
 
 
 
 
 
 



Biological Science Applications in Agriculture-Plant Science 
 
UNIT I:  CONDUCTING SCIENTIFIC INVESTIGATION IN 
AGRICULTURE 
 
Exploring Research Methods in Agriculture 
 
Science Connections: 
 
_________1. Which of the following is a modern agricultural research topic? 

a.  use of biological control on insect pests. 
b.  profitability of hydroponic vegetable production 
c.  the use of growth regulators on increasing alfalfa yields 
d.  all of the above 
 

_________2. Which of the following is not a product of agricultural research? 
a.  improved productivity of most farmlands 
b.  decreased crop losses from disease and insects  
c.  improved soil types on agricultural farmland 
d.  more efficient crop production equipment 

 
_________3. Which of the following research sites would offer the least experimental control? 

a.  field 
b.  plot 
c.  greenhouse 
d.  laboratory 

 
Agricultural Applications: 
 
_________1. The principal scientific research agency for the U.S. Department of Agriculture is 

the _______________. 
a.  private industry 
b.  Agricultural Research Service 
c.  land grant university 
d.  farmer 

 
_________2. Who benefits from agricultural research? 

a.  farmers 
b.  animals 
c.  consumers 

  d.  all of the above 
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_________3. The University of Illinois has just reported the results of a three year study, 
indicating that profitable corn yields can be maintained under no-till planting 
conditions.  Which of the following would not be a sound management decision 
based on the research results? 
a.  plant a few acres of corn under no-till conditions as a way of determining if no-        
     till will work on your farm 
b.  wait for more research results to be reported before attempting no-till. 
c.  contact your local extension agent to find out more about no-till. 
d.  assume that no-till planting will work equally well for your soybeans. 
 

Designing and Conducting Agricultural Research 
 
Science Connections: 
 
_________1. Research conducted to establish a cause and effect relationship is called 

_______________________. 
a.  experimental  
b.  predictive  
c.  manipulative  
d.  independent  

 
_________2. A question or statement to be tested by an experiment is called a 

_______________.  
a.  proposal 
b.  hypothesis 
c.  problem 
d.  manipulate 

 
_________3. The treatment variable being manipulated by the researcher is called the 

_________________. 
a.  dependent variable 
b.  independent variable 
c.  extraneous variable 
d.  control variable 

 
_________4. In experimental research, the control group is: 

a.  identical to the experimental group in every way 
b.  identical to the experimental group except for the treatment  
c.  in no way similar to the experimental group 
d.  not needed in order to obtain valid results 
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_________5. In scientific inquiry in agriculture the interpretation of the research results should 
come directly from the ______________. 
a.  data collected 
b.  hypothesis 
c.  literature 
d.  experimental design 
 

 
Agricultural Applications: 
 
_________1. The process of scientific inquiry in agriculture begins with: 

a.  writing a research report 
b.  formulate a hypothesis 
c.  designing the experiment 
d.  identifying the problem 

 
_________2. In scientific inquiry in agriculture, the experimental design should be based on: 

a.  researchers biases and predicted outcomes 
b.  hypothesis and knowledge from the literature 
c.  results wanted and available equipment 
d.  time of year and hypothesis 

 
_________3. What is the purpose of the research report in agricultural scientific inquiry? 

a.  to organize the data collected in a meaningful way 
b.  to better allow the researcher to analyze the data collected  
c.  to communicate the research findings to other persons 
d.  to assist the researcher in designing the research 

 
Using Scientific Measurement 
 
Science Connections 
 
_________1. On the Celsius scale, water boils at what temperature? 

a.  0° 
b.  18° 
c.  100° 
d.  30° 

 
_________2. Which is the most powerful type of microscope? 

a.  Electron microscope 
b.  Magnifying scope 
c.  Compound microscope 
d.  Dissecting microscope 
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_________3. The effectiveness of an instrument to measure a variable is called 
________________. 
a.  randomization 
b.  predictability 
c.  statistics 
d.  validity  

 
_________4. One inch is equal to _________ centimeters. 

a.  2.54 
b.  25.4 
c.  1.61 
d.  .21 

 
_________5. 28.3 grams is equal to ___________kilograms. 

a.  2.83 
b.  28.3 
c.  .283 
d.  .0283 

 
Agricultural Applications: 
 
_________1. If there are 18 kilograms of livestock feed, how many grams is that equal to? 

a.  .018 
b.  .18 
c.  1800 
d.  18000 

 
_________2. Brief summaries of published agricultural research reports are compiled and 

reported monthly in publications called ______________. 
a. reports 
b. hypotheses 
c. abstracts 
d. inquiries 

 
UNIT II:  AGRICULTURE AND THE ENVIRONMENT 
 
Adopting Sustainable Agricultural Practices 
 
Science Connections: 
 
_________1. Nitrification is the process in which: 

a.  ammonium ions are converted into nitrates through bacterial activity 
b.  nitrogen is incorporated into an organic cell substance by living organisms 
c.  atmospheric nitrogen is converted into oxidized  
d.  nitrates are converted into ammonium ions through bacterial activity 
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________2. The process of taking in a liquid or gaseous substance such as nitrogen by plants 
is called_______________. 
a.  relocation 
b.  nutrition 
c.  absorption 
d.  balancing 

 
________3. The conversion of atmospheric nitrogen into oxidized forms that can be used by 

plants is called_______________. 
a.  nitrogen fixation 
b.  fertilization 
c.  foliar feeding 
d.  absorption 

 
_________4. The path along which food energy is transferred within the natural plant and 

animal community is ________________. 
a.  photosynthesis 
b.  decomposition 
c.  the food chain 
d.  symbiotic 

 
_________5. Applying herbicides or insecticides to a crop only after a weed or insect problem 

is identified is an example of ______________. 
a.  poor crop management 
b.  low input production 
c.  applying chemicals too late 
d.  poor labor management 

 
Agricultural Applications: 
 
_________1. A four year cycle of growing crops consisting of growing oats one year, alfalfa 

the next year, soybeans the third year, followed by corn in the last year is an 
example of a _______________. 
a.  zero-tillage system 
b.  conventional farm system 
c.  high input farm 
d.  crop rotation plan 

 
_________2. Which is an example of a crop by-product? 

a.  corn grain 
b.  alfalfa hay 
c.  tomatoes 
d.  corn cobs 
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_________3. Which is an example of a sustainable agricultural practice? 

a.  using nitrogen from legume plants as a nutrient source for grasses 
b.  using anhydrous ammonia as a nutrient source for grasses 
c.  applying a herbicide to a crop as a means of controlling weeds 
d.  applying an insecticide as a way of controlling harmful insects 

 
_________4. Which is not an advantage of reduced tillage systems? 

a.  reduced soil compaction 
b.  decreased production costs 
c.  better seed bed preparation 
d.  reduced soil erosion 

 
_________5. Which crop production practice leads to the highest levels of soil erosion? 

a.  zero tillage 
b.  strip cropping 
c.  cover cropping 
d.  fall plowing 

 
_________6. Which is not an advantage of a crop rotation system? 

a.  less commercial fertilizer to purchase 
b.  less chemicals to control insects 
c.  decreased machinery costs 
d.  less chemicals to control weeds 

 
_________7. The most expensive input in the production of many field crops is 

_______________. 
a.  commercial fertilizer 
b.  hybrid seed 
c.  herbicides 
d.  insecticides 

 
Maintaining Water Quality 
 
Science Connections: 
 
_________1. The Hydrologic Cycle is the process by which nature: 

a.  breaks down inorganic nutrients in the soil 
b.  protects the earth’s environment from the sun’s ultra violet rays 
c.  converts water power into electrical power 
d.  recycles the earth’s water supply through energy from the sun 
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_________2. Evapotranspiration is the process in which: 
a.  plants absorb water from the soil through their roots 
b.  plants transport materials from their roots to their leaves 
c.  water is returned to the atmosphere 
d.  water vapor accumulates in the sky forming clouds 
 

_________3. A living community and all the factors in its environment would be 
a(n)_______________. 
a.  ecosystem 
b.  suburb 
c.  cell  
d.  gene 

 
_________4. The amount of heat required to raise the temperature of one gram of water one 

degree centigrade is known as: 
a.  latent heat 
b.  a calorie 
c.  energy 
d.  joules 

 
_________5. A general term for the outer layer of the earth is known as the: 

a.  hydrosphere 
b.  atmosphere 
c.  biosphere 
d.  lithosphere 
 

Agricultural Applications: 
 
_________1. The largest source of agricultural water pollution in the United States is: 

a.  the leaching of agricultural chemicals into the ground water 
b.  gasoline and diesel spills from farm fuel storage tanks 
c.  the usage of water for irrigation 
d.  the sediment runoff of phosphates and nitrates into streams, rivers, and ponds 

 
_________2. Agriculture is the largest consumer of water in the United States due to the: 

a.  vast amounts used for crop production 
b.  large amounts consumed by livestock 
c.  large number of farm families consuming water 
d.  increase in hydroponic vegetable production 

 
_________3. The ____________________________ has estimated that over 100 labeled 

pesticides have the potential for appearing in ground water in certain conditions. 
a.  Agricultural Research Service 
b.  University of Illinois 
c.  United States Department of Agriculture 
d.  Environmental Protection Agency 
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Effects of Pollutants on Plant Growth 
 
Science Connections: 
 
_________1. Translocation is the process in which: 

a.  plants are transplanted using the balled and burlap method 
b.  plants are reproduced from leaf cuttings just above the terminal bud 
c.  water is flushed through a potted plant to remove excess salt form the soil 
d.  food materials or products of metabolism are transferred throughout the plant 

 
_________2. Water vapor lost through transpiration leaves the plant through the ___________.  

a.  phloem 
b.  xylem 
c.  stomata 
d.  nodules 

 
_________3. The transformation of organic matter to the mineral or inorganic form is 

called________________. 
a.  mineralization 
b.  decomposition 
c.  conversion 
d.  immobilization 

 
_________4. The transformation of organic and inorganic material into protoplasm is known 

as: 
a.  mineralization 
b.  conversion 
c.  translocation 
d.  assimilation 

 
_________5. The quality of soil water for irrigation is determined by the quantity of 

_____________ and __________________. 
a.  organic matter, salts 
b.  minerals, salts 
c.  minerals, organic matter 
d.  fertilizer, organic matter 
 

Agricultural Applications: 
 
_________1. Nutrients are supplied through_____________. 

a.  fertilizers and crop residues 
b.  animal manures 
c.  natural minerals 
d.  all of the above 
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_________2. Growers optimize plant growth and crop yields by providing the proper amounts 
of  _______________. 
a.  carbohydrates 
b.  water 
c.  minerals 
d.  b and c 

 
UNIT III:  MANAGING INPUTS FOR PLANT GROWTH 
 
Principles of Heredity:  Albinism in Corn 
 
Science Connections: 
 
_________1. The thread-like structure which contains the genetic information of a plant is 

called the __________________. 
a.  zygote 
b.  chromosome 
c.  dominant gene 
d.  recessive gene 

 
_________2. The genetic make up of a plant is called __________________. 

a.  phenotype 
b.  genotype 
c.  chromotype 
d.  zygotype 

 
_________3. A plant or part of a plant lacking chlorophyll is called________________. 

a.  photosynthetic 
b.  an albino 
c.  a diploid  
d.  an evergreen 
 

________4. One of a pair or series of factors that occur at the same locus on homologous 
chromosomes is called a(n): 
a.  chromosome 
b.  gene 
c.  allele 
d.  zygote 

 
_________5. Genetic material is made up of a complex substance known as: 

a.  chromosomes 
b.  RNA 
c.  DNA 
d.  all of the above 
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Agricultural Applications: 
 
_________1. The crop with the greatest number of companies researching breeding programs 

is__________________. 
a.  corn  
b.  vegetable and fruit 
c.  wheat 
d.  forage and turf 

 
_________2. There are two types of crop seed available to producers from crop research and 

development.  One type is public varieties and the other are private varieties.  
Public varieties are developed by__________________. 
a.  private companies 
b.  the farmer 
c.  other countries 
d.  land grant universities  

 
_________3. By developing plants with strong resistance to insects and disease, the need for 

____________________can be reduced. 
a.  insecticides  
b.  irrigation 
c.  research 
d.  all of the above 
 

Principles of Heredity:  Genetic Variation in Corn 
 
Science Connections: 
 
_________1. Genes that hide or mask the presence of other genes are called______________. 

a.  recessive  
b.  homozygous  
c.  dominant  
d.  heterozygous  

 
_________2. A gene that does not express itself in the presence of a contrasting dominant gene 

is considered ____________________. 
a.  dominant 
b.  homozygous 
c.  heterozygous 
d.  recessive  

 
_________3. The union of an egg and sperm to form a zygote is called_____________. 

a.  fertilization  
b.  cell division 
c.  ovulation 
d.  pollination 
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_________4. The crossing of two parents of unlike genetic makeup is called ______________. 

a.  hydrolysis 
b.  hybridization  
c.  inbreeding 
d.  line breeding 

 
_________5. A fertilized egg is called a(n)_____________. 

a.  zygote  
b.  gamete 
c.  allele 
d.  gene 

 
Agricultural Applications: 
 
_________1. The principal feed type corn grown in the United States is________________. 

a.  white kernel corn 
b.  sweet corn 
c.  dent corn  
d.  pop corn 

 
_________2. Which of the following is not a factor in selection of a crop seed to be used for 

planting? 
a.  length of growing season 
b.  average annual rain fall 
c.  soil condition 
d.  tillage equipment used  

 
_________3. A cultivar is: 

a.  a plant growing where it is not wanted 
b.  root or shoot from a parent plant 
c.  another name for a specific plant or variety  
d.  an insect which can cause damage to plants 

 
_________4. Corn yields have increased by over 100 bushels per acre since the 1940’s as a 

result of __________________. 
a.  the development of hybrid varieties  
b.  a greater need for corn from consumers 
c.  better climate for growing corn 
d.  better tillage equipment for seedbed preparation 
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Plant Tissue Testing 
 
Science Connections: 
 
_________1. The macronutrient that appears to be important in the function of basic life 

processes in plants, such as food manufacture, translocation, and water uptake 
is_________________.  
a.  nitrogen 
b.  potassium  
c.  phosphorus 
d.  sulfur 

 
_________2. A nitrogen deficiency in corn is generally characterized by: 

a.  yellowing of the lower leaves of the plant  
b.  purpling of the stem, leaf, or veins of the underside of the leaves 
c.  a burning or scorching of the margins of leaves 
d.  white spots of various sizes at the base of the stem 

 
_________3. The movement of a substance from a region of higher concentration to a region of 

lower concentration is called diffusion.  Which is not an example of diffusion? 
a.  air leaking out of a balloon 
b.  water absorbing into a dry towel 
c.  water evaporation from a pond 
d.  an ice cube melting  

 
_________4. Which of the following does(do) not supply nutrients to plants? 

a.  soil 
b.  water 
c.  fertilizers 
d.  sunlight  

 
_________5. A solvent used in extracting or separating out the nutrient elements of a 

compound or substance is known as a(n): 
a.  extractant  
b.  enzyme 
c.  element 
d.  pesticide 
 

Agricultural Applications: 
 
_________1. Which of the following is applied to the soil to supply plants with the needed 

nutrients for plant growth? 
a.  herbicide 
b.  insecticide 
c.  fertilizer  
d.  fungicide 
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_________2. Which of the following is added to the soil to reduce pH? 

a.  potash 
b.  lime  
c.  potassium nitrate 
d.  anhydrous ammonia 

 
_________3. Plant tissue testing determines: 

a.  the plant’s nutrition level  
b.  the age of the plant 
c.  the genetic makeup of the plant 
d.  the amount of chlorophyll present in the leaf 
 

Rhizobium:  The Nitrogen Fixer 
 
Science Connections: 
 
_________1. Rhizobia bacteria and legume plants live in a symbiotic relationship.  A symbiotic 

relationship is one in which: 
a.  two dissimilar organisms live together in a condition in which one organism    
     benefits from the relationship 
b.  two similar organisms live together in a condition of mutual benefit 
c.  two organisms live together, and one of the organisms can only be seen under a  
     microscope 
d.  two dissimilar organisms live together in a condition of mutual benefit  

 
_________2. The bacteria present in the roots of legume plants that converts atmospheric 

nitrogen into a form available for uptake by plants is called______________. 
a.  fixed bacteria 
b.  cortexual bacteria 
c.  rhizobial bacteria  
d.  stele bacterial 

 
_________3. pH level is: 

a.  the level of available phosphorus in the soil 
b.  the level of available potassium in the soil 
c.  the level of photosynthesis occurring in a plant 
d.  the measure of a soil’s acidity or alkalinity  

 
_________4. The purpose of inoculating legume seed prior to planting is to: 

a.  increase the nitrogen fixation levels in the plant  
b.  protect the seed from insects 
c.  protect the seed from fungi 
d.  give the young seedling the nutrients needed for proper growth 
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_________5. The biological conversion of elemental nitrogen (N2) to forms readily used in 
biological processes is known as: 
a.  nitrification 
b.  inoculation 
c.  nitrogen fixation  
d.  diffusion 

 
Agricultural Applications: 
 
_________1. Which is an example of a legume plant? 

a.  corn 
b.  soybean  
c.  wheat 
d.  rye 

 
_________2. Which is not a form of nitrogen fertilizer? 

a.  urea 
b.  calcium nitrate 
c.  potash  
d.  anhydrous ammonia 

 
UNIT IV:  INTITIATING PLANT GROWTH 
 
Conducting the Warm Test and TZ Test for Seed Germination 
 
Science Connections: 
 
_________1. The first leaf of the embryo of seed plants is called the_______________. 

a.  endosperm 
b.  epicotyl 
c.  cotyledon  
d.  hypocotyl 

 
_________2. Why is it important that flour made from grain contain little or no amylase? 

a. amylase prevents the bread dough from rising 
b. amylase is poisonous to humans in concentrated forms 
c. amylase discolors the flour making it look dirty 
d. amylase converts starch to sugar, the sugar in the flour promotes mold growth 

on the bread   
 

_________3. Cell differentiation is: 
a.  the development of cells, with each cell having a particular function  
b.  the process of slicing a seed to prepare the seed for an experiment 
c.  the development of seed pods in plants 
d.  when plants lose their chlorophyll as a result of a lack of sunlight 
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_________4. A substance which speeds up the rate of a chemical reaction but undergoes no 
permanent chemical change itself is known as a(n): 
a.  protease 
b.  catalyst  
c.  epicotyl 
d.  endosperm 

 
_________5. Respiration in plants is: 

a.  the oxidation of food to yield energy  
b.  the releasing of oxygen through the stomata in the leaves 
c.  the absorption of oxygen by the roots 
d.  not needed to maintain life 
 

Agricultural Applications: 
 
_________1. In order to successfully germinate, seeds must be: 

a.  placed in warm, moist soil  
b.  placed in soil free of weed seeds 
c.  placed in fertilized soil 
d.  properly spaced 

 
_________2. The best basis for deciding on a fertilizer program is: 

a.  fertilizer costs 
b.  soil test results  
c.  last year’s production 
d.  both b and c 

 
_________3. Which of the following nutrients is most important in a corn fertilization 

program? 
a.  nitrogen  
b.  zinc 
c.  manganese 
d.  magnesium 

 
The Role of the Embryo in Germination 
 
Science Connections: 
 
_________1. Which is not a requirement for seed germination? 

a.  moisture 
b.  soil   
c.  oxygen 
d.  warm temperature 
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_________2. Which is an example of a dicot seed? 
a.  corn 
b.  soybean  
c.  wheat 
d.  oat 

 
_________3. A plant’s metabolism is considered: 

a.  the plant’s ability to reproduce 
b.  all the physiological activities of the plant 
c.  only important in monocot plants 
d.  only important in dicot plants 

 
_________4. A chemical reaction involving water is called_______________. 

a.  hydroponics 
b.  hydraulics 
c.  hyperaction 
d.  hydrolysis  

 
_________5. Plant roots are able to absorb water from the soil as a result of ____________.  

a.  osmosis  
b.  turgidity 
c.  aerobic bacteria 
d.  soil pH 

 
Agricultural Applications: 
 
_________1. When a seed reaches maturity, it usually contains ____ to ______percent 

moisture. 
a.  1-2 
b.  5-10  
c.  30-40 
d.  50-60 

 
_________2. During the seed germination process, the enzyme _____________ is produced. 

a.  protease 
b.  isomerase 
c.  amylase  
d.  hydrolase 

 
_________3. The ___________contains the living tissue in the seed. 

a.  endosperm 
b.  cotyledon 
c.  peridcarp 
d.  embryo  
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Environmental Factors Affecting Seed Germination  
 
Science Connections: 
 
_________1. A plant that begins flowering as a result of shorter nights is 

demonstrating_______________. 
a.  photosynthesis 
b.  photofixation 
c.  photolayerism 
d.  photoperiodism  

 
_________2. What causes the rupture of the seed coat during germination? 

a.  the pressure of the soil around the seed 
b.  the pressure created from the water absorbed by the seed  
c.  the seed coat is always ruptured, it is just too small to see 
d.  the work of small insects in the soil 

 
_________3. A natural pigment in plants found in the cytoplasm is known as: 

a.  chlorophyll 
b.  endosperm 
c.  phytochrome  
d.  turgor 

 
_________4. A state of complete dryness is known as: 

a.  dessication  
b.  oxidation 
c.  osmosis 
d.  diffusion 

 
_________5. The distension or expansion of a plant cell wall and membrane by the fluid 

contents is known as: 
a.  cytoplasm 
b.  absorption 
c.  germination 
d.  turgor  
 

Agricultural Applications: 
 
_________1. Which is not a concern when planting seeds? 

a.  soil temperature 
b.  wind speed  
c.  planting depth 
d.  planting population 

 
 
 

BSAA-Plant Science 17 



_________2. Germination percentage affects ______________population, which affects profit 
potential of a given crop. 
a.  insect 
b.  bacteria 
c.  plant  
d.  weed 

 
_________3. A major advantage of growing plants in greenhouses is that critical environmental 

conditions of __________________can actually be controlled. 
a.  moisture 
b.  temperature 
c.  oxygen and light 
d.  all of the above  
 

Salinity and Seed Germination 
 
Science Connections: 
 
_________1. Which of the following numbers represent a neutral pH? 

a.  14 
b.  1 
c.  7  
d.  10 

 
_________2. The removal of materials in solution from the soil by percolating waters is called: 

a.  leaching  
b.  evaporation 
c.  percolation 
d.  osmosis 

 
_________3. Irrigation increases ___________ _____________, causing accumulation of salts 

in the root zone due to evaporation of upper soil layer water. 
a.  soil salinity  
b.  evaporation rate 
c.  soil pH 
d.  none of the above 

 
_________4. The gradual passing or permeation of water through the pores in soil is known as: 

a.  leaching 
b.  evaporation 
c.  percolation  
d.  osmosis 
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_________5. Most of the soluble salts in soils come from the weathering of ______________ at 
the earth’s surface. 
a.  rocks 
b.  soil 
c.  minerals  
d.  all of the above 
 

Agricultural Applications: 
 
_________1. Current standard practice in irrigation is to add enough ____________to permit 

some drainage to help remove salt build up in the soil. 
a.  water  
b.  calcium 
c.  phosphorus 
d.  potassium 

 
_________2. Salinity may affect as much as ___________ percent of all irrigated land in the 

United States. 
a.  5 
b.  30  
c.  50 
d.  70 

 
_________3. The disadvantage to artificial drainage is: 

a.  it drains to much water 
b.  it is expensive  
c.  the amount of water drained is unknown 
d.  all of the above 

 
Effects of Minimum Tillage on Seed Germination and Plant Growth 
 
Science Connections: 
 
_________1. The physical condition of soil as related to its ease of tillage, fitness as a seedbed, 

and suitability for plant growth is known as: 
a.  germination 
b.  soil tilth  
c.  soil conservation 
d.  soil structure 
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_________2. A combination of all management and land use methods that safeguard the soil 
against depletion or deterioration by natural or by human-induced factors is 
known as: 
a.  soil structure 
b.  soil tilth 
c.  soil conservation  
d.  soil profiling 

 
_________3. The physical condition of the soil is largely a result of the ______________ it 

contains. 
a.  organic matter  
b.  minerals 
c.  moisture 
d.  all of the above 

 
_________4. The use of heavy equipment, particularly on wet soils, often leads to 

_______________. 
a.  germination 
b.  aeration 
c.  absorption 
d.  compaction  

 
_________5. The problem of maintaining soil condition is complicated because most 

cultivation practices do not aid in improving __________ _____________. 
a.  soil texture 
b.  soil structure  
c.  root growth 
d.  soil tilth 

 
Agricultural Applications: 
 
_________1. Besides reducing soil erosion, another good reason for using minimum `  
  tillage is: 

a.  reduced fuel costs  
b.  reduced herbicide costs 
c.  reduced insecticide costs 
d.  reduced seed costs 

 
_________2. Which is not an advantage of using tillage practices which leave residue on the 

surface of the soil? 
a.  residue protects the soil surface from beating rains 
b.  residue protects against drought by reducing evaporation 
c.  residue delays soil warm up in the spring  
d.  residue protects the soil from wind erosion 
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_________3. Which is not a purpose of primary tillage? 
a.  break the sod layer 
b.  turn under trash and residue 
c.  kill weeds 
d.  smooth the seedbed  

 
Osmotic Turgescence:  The Forces of Plant Growth 
 
Science Connections: 
 
_________1. Evaporation is the process of: 

a.  removing water in the form of a vapor by heating or drying   
b.  reproducing plants asexually 
c.  providing plants with the nutrients needed for life 
d.  adding water to the soil by a type of irrigation 
 

_________2. The pressure created by the force of a liquid, especially held in some container or 
enclosure is known as: 
a.  hydraulic pressure  
b.  turbid pressure 
c.  water pressure 
d.  osmotic pressure 

 
_________3. The flow of water into the cell is controlled by the ________________. 

a.  nucleus 
b.  cell wall  
c.  vacuoles 
d.  all of the above 

 
_________4. The power of a germinating seed as a result of cell growth is known as: 

a.  osmotic force 
b.  plasmolysis 
c.  metabolism 
d.  seed energy  

 
_________5. The swelling of plant tissues, specifically cells, as a result of the hydraulic 

pressure created by the process of osmosis is known as: 
a.  osmotic force 
b.  turgescence 
c.  wilting 
d.  a and b  
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Agricultural Applications: 
 
_________1. Many greenhouse growers are using planting mixes that contain little if any soil.  

Which statement is false when discussing the advantages of soil less mixes? 
a.  the mixes are uniform and do not vary in fertility, pH, or texture 
b.  the mixes are sterile 
c.  the mixes are lighter in weight and easier to handle and ship 
d.  the mixes are less expensive than soil  

 
_________2. Germination percentage and time of emergence is influenced by: 

a.  soil/media characteristics 
b.  planting depth 
c.  brand name of seed 
d.  a and b  

 
_________3. Proper depth of planting is important because: 

a.  it is harmful for seeds to sit in the soil too long before emerging  
b.  seeds planted in narrow rows need to be deeper 
c.  the deeper planted the warmer the soil 
d.  seeds planted in wider rows need to be deeper 

 
UNIT V:  MANAGING PLANT GROWTH 
 
Diffusion and Osmosis 
 
Science Connections: 
 
_________1. To modify a substance, especially by heat, acid, or radiation, such that the original 

properties of the substance are reduced or eliminated due to changes in molecular 
structure is known as: 
a.  diffusion 
b.  osmosis 
c.  turgidity 
d.  denature  

 
_________2. The primary means by which plants obtain water from their environment is 

through________________. 
a.  diffusion 
b.  transpiration 
c.  evaporation 
d.  osmosis  
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_________3. A state of balance between opposing forces is known as: 
a.  diffusion 
b.  equilibrium  
c.  resistance 
d.  osmosis 

 
_________4. Which of the following would not affect the rate of evaporation? 

a.  temperature 
b.  relative humidity 
c.  water purity  
d.  wind 

 
_________5. The firmness of plant cells, dependent upon the amount of water contained in the 

cell is called: 
a.  turgidity  
b.  diffusion 
c.  abscission 
d.  tight 
 

Agricultural Applications: 
 
_________1. The intensity of smells and fragrances is due to ____________. 

a.  osmosis 
b.  hydrotropism 
c.  absorption 
d.  diffusion  

 
_________2. Wilting and restoration of turgor in plants is due to __________processes. 

a.  diffusion 
b.  absorption 
c.  osmotic  
d.  evaporation 

 
_________3. Liquid fertilizers maintain equal concentration throughout the fertilizer solution 

due to ________________. 
a.  osmosis 
b.  diffusion  
c.  absorption 
d.  evaporation 
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Energy Transformation in Plants:  Photosynthesis 
 
Science Connections: 
 
_________1. Given the following equation: 
  12H2O + __________ + Light → C6H12O6 + ___________+ 6H2O 
   
  What are the missing compounds to complete the balanced equation? 

a.  2CO2, 3O2 
b.  6CO2, 6O2  
c.  3O2, 3CO2 
d.  6O2, 3CO2 

 
_________2. The splitting of a water molecule into hydrogen and oxygen is known as: 

a.  photosynthesis 
b.  respiration 
c.  evaporation 
d.  photolysis  

 
_________3. What is not a direct product of photosynthesis? 

a.  sugar 
b.  water 
c.  starch  
d.  oxygen 

 
_________4. A nucleotide composed of adenine and ribose with two phosphate groups attached 

is known as: 
a.  adenosine diphosphate   
b.  adenosine triphosphate 
c.  adenosine phosphate 
d.  a and b 

 
_________5. The dark phase of photosynthesis is affected by: 

a.  light 
b.  temperature  
c.  moisture 
d.  all of the above 

 
Agricultural Applications: 
 
_________1. The average solar energy conversion for normal agricultural cropping systems is 

about _____________percent. 
a.  2  
b.  20 
c.  50 
d.  70 
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_________2. Increasing foliar photosynthetic rates can result in: 

a.  increased crop yields  
b.  a more abundant food supply 
c.  increase in rainfall 
d.  a and b  

 
_________3. Plants, which are also known as ________________, convert sunlight into 

chemical energy. 
a.  carnivores 
b.  autotrophs  
c.  omnivores 
d.  genotrophs 

 
Photosynthetic Efficiency of Different Colors of Light 
 
Science Connections: 
 
_________1. Etiolation appears in plants grown under conditions of ________________. 

a.  bright light 
b.  complete darkness  
c.  low moisture 
d.  extreme heat 

 
_________2. Light intensity at which plants will maintain themselves but not grow is known 

as: 
a.  illuminance 
b.  phototropism 
c.  compensation point  
d.  transpiration 

 
_________3. What color of light do plants use most effectively? 

a.  red  
b.  blue 
c.  violet 
d.  green 

 
_________4. Plants with etiolation would appear ________________. 

a.  long and leggy  
b.  short and bushy 
c.  extremely green 
d.  very healthy 
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_________5. The green color of leaves is due to the fact that ________________reflects light 
which we see as green and absorbs light, which we see as red and blue-violet. 
a.  photosynthesis 
b.  carotene 
c.  chlorophyll  
d.  stomata 

 
Agricultural Applications: 
 
_________1. The duration and intensity of light is dependent upon: 

a.  season 
b.  climate 
c.  geography 
d.  all of the above  

 
_________2. As outside temperature increases, plant growth normally: 

a.  increases if moisture is available  
b.  decreases because plants become too hot 
c.  decrease because the plant cannot receive moisture fast enough 
d.  increase because humidity always increases with temperature 

 
_________3. The disadvantage to providing supplemental light for optimizing photosynthesis 

is: 
a.  it can be regulated 
b.  it is uncommon 
c.  it is expensive  
d.  all of the above 

 
Separating Plant Pigments by Chromatography 
 
Science Connections: 
 
_________1. Which is not an example of a plant pigment? 

a.  zanthophylls 
b.  stomata  
c.  carotene 
d.  chlorophyll 

 
_________2. A yellow pigment that is found in most plant leaves and is believed to protect the 

plant from damage by oxygen is known as: 
a.  zanthophylls 
b.  stomata 
c.  carotene  
d.  chlorophyll 
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_________3. A chemical technique where complex mixtures are separated into component 
parts by passing through or across selectively adsorbent materials is known as: 
a.  photosynthesis 
b.  translocation 
c.  etiolation 
d.  chromatography  

 
_________4. Plants contain two types of chlorophyll designated as __________and 

____________. 
a.  B, C 
b.  A, B  
c.  red, yellow 
d.  red, blue 

 
_________5. Leaves appear green because ________________________ is the most abundant 

pigment in the leaf of a growing plant. 
a.  zanthophylls 
b.  stomata 
c.  carotene 
d.  chlorophyll  
 

Agricultural Applications: 
 
_________1. The field of plant and animal classification is known as: 

a.  botany 
b.  ecology 
c.  taxonomy  
d.  aquaculture 

 
_________2. The __________________are the colors seen in autumn leaves after the 

chlorophylls die off. 
a.  zanthophylls  
b.  stomata 
c.  carotene 
d.  chlorophyll 

 
Transpiration in Plants 
 
Science Connections: 
 
_________1. In outdoor growing conditions soil moisture is lost in primarily two ways.  These 

two ways are: 
a.  evaporation and transpiration  
b.  transpiration and photosynthesis 
c.  evaporation and photosynthesis 
d.  photosynthesis and respiration 
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_________2. Water loss due to transpiration occurs to the greatest extent in what part of the 

plant? 
a.  leaf  
b.  stem 
c.  root 
d.  flower 

 
_________3. The outer most layer of cells of the plant is known as the: 

a.  endodermis 
b.  dermis 
c.  epidermis  
d.  xylem 

 
_________4. A microscopic opening in the epidermis of plants which is surrounded by guard 

cells and allows gaseous exchange is known as the: 
a.  xylem 
b.  phloem 
c.  endodermis 
d.  stomata  

 
_________5. The principle water-conducting tissue and chief supporting tissue of higher plants 

is known as: 
a.  xylem  
b.  phloem 
c.  endodermis 
d.  stomata 

 
Agricultural Applications: 
 
_________1. The rate of water loss as a result of transpiration is primarily dependent upon 

______________________. 
a.  soil type 
b.  type of plant 
c.  weather  
d.  all of the above 

 
_________2. For greenhouse crops, ______________is probably the most time-consuming task 

required in growing a given crop. 
a.  planting 
b.  watering  
c.  fertilizing 
d.  grafting 
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_________3. A plant growing in a small container will need to be watered _______________ 
large container. 
a.  less often than a 
b.  more often than a  
c.  on the same schedule as a 
d.  none of the above 

 
Homeostatic Responses of Seedling Plants:  The Tropisms 
 
Science Connections: 
 
________1. The process which causes a plant’s roots to grow toward water is called 

____________________. 
a.  transpiration 
b.  geotropism  
c.  hydrotropism  
d.  evaporation 

 
_________2. The response of a plant organ to an external stimulus, usually in the direction of 

the stimulus, is called tropism.  Which of the following is not an example of 
tropism? 
a.  geotropism 
b.  phototropism 
c.  hydrotropism 
d.  chlorotropism  

 
_________3. A growth-regulating substance produced either naturally by plants or synthetically 

is known as a(n): 
a.  auxin  
b.  tropism 
c.  pigment 
d.  statocyte 

 
_________4. Plant cells that function to control the direction of growth by perceiving 

gravitational forces are known as: 
a.  auxins 
b.  statocytes  
c.  coleoptiles 
d.  amyloplasts 

 
_________5. Colorless subcellular particles containing starch grains that influence the direction 

of plant growth are called: 
a.  auxins 
b.  statocytes 
c.  coleoptiles 
d.  amyloplasts  
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Agricultural Applications: 
 
_________1. Proper placement of seed in soil or growing media depends upon ____________ 

and ____________. 
a.  spacing and depth  
b.  orientation and moisture 
c.  spacing and orientation 
d.  orientation and depth 

 
_________2. Seeds will adjust the direction of growth of shoots and roots to align with 

____________________ forces. 
a.  chemical 
b.  environmental 
c.  gravitational  
d.  all of the above 

 
Hydroponics 
 
Science Connections: 
 
________1. A critical aspect of hydroponic crop production is supplying plants with the 

proper amounts of ________________. 
a.  soil 
b.  water 
c.  nutrients  
d.  care 

 
_________2. A type of hydroponic technique where plants float on top of the nutrient solution 

is called: 
a.  raceways  
b.  nutrient film technique 
c.  aeroponics 
d.  gravel culture 

 
_________3. An open system where plants are grown in nutrient free sand and fed by trickle 

irrigation is known as: 
a.  water culture 
b.  gravel culture 
c.  sand culture  
d.  aeroponics 
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_________4. The pH in a hydroponic solution will be more stable if ______________is added 
to the water. 
a.  calcium 
b.  phosphorous 
c.  magnesium 
d.  nitrogen  

 
_________5. Hydroponics also known as __________________, provides all necessary plant 

nutrients for growth in a liquid solution. 
a.  horticulture 
b.  nutriculture  
c.  hydroculture 
d.  botany 

 
Agricultural Applications: 
 
_________1. Which is not an advantage of growing plants hydroponically? 

a.  a large volume of plants can be grown in a relatively small space 
b.  the type and quality of soil can be regulated closely  
c.  the nutrient requirements of plants can be easily maintained 
d.  production can be maintained continuously all year 

 
_________2. Plants grown hydroponically are grown in the absence of ____________. 

a.  soil  
b.  fertilizer 
c.  light 
d.  water 

 
_________3. Plants produced hydroponically are normally: 

a.  grown indoors 
b.  grown without soil 
c.  more costly to produce 
d.  all of the above  

 
Plant Responses to Herbicide Applications 
 
Science Connections: 
 
_________1. An example of translocation is: 

a.  moving a plant from the front yard to the back yard 
b.  the movement of herbicide throughout a plant  
c.  starting a new plant from the stem of another plant 
d.  cutting a plant down 
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_________2. Selective herbicide treatments control: 
a.  all plants 
b.  broadleaf plants only 
c.  undesired plants only  
d.  grasses only 

 
_________3. Which is not an aspect of herbicide classification? 

a.  selectivity 
b.  method of use 
c.  mode of action 
d.  formulation  

 
_________4. Herbicides may be applied as: 

a.  pre-plant 
b.  pre-emergence 
c.  post-emergence 
d.  all of the above  

 
_________5. Herbicides must penetrate the ______________ before contacting live tissue. 

a.  cuticle 
b.  stomata 
c.  epidermis 
d.  root 
 

Agricultural Applications: 
 
________1. Post-emergence application of a herbicide means that the chemical is 

applied________________. 
a.  before the crop emerges 
b.  at planting time 
c.  after the crop emerges  
d.  after the crop is harvested 

 
_________2. Good herbicide performance depends upon: 

a.  weather 
b.  wise selection 
c.  application methods 
d.  all of the above  

 
_________3. Herbicides kill plants by all the methods listed below except for: 

a.  preventing photosynthesis 
b.  upsetting cell division and respiration 
c.  preventing seed germination 
d.  drying them up  
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Differential Effects of Herbicides 
 
Science Connections: 
 
_________1. A substance added to a herbicide to aid in spray retention is known as: 

a.  epinasty 
b.  adjuvant  
c.  retention 
d.  interception 

 
_________2. The percentage of intercepted spray that is held on the leaf surface is known as: 

a.  epinasty 
b.  adjuvant 
c.  retention  
d.  interception 

 
_________3. A thin membrane which covers all aerial parts of a plant is the: 

a.  cuticle  
b.  stomata 
c.  epidermis 
d.  endodermis 

 
_________4. The breakdown of carbohydrates by enzymes is known as: 

a.  translocation 
b.  glycolysis  
c.  interception 
d.  retention 

 
________5. An example of a product that is toxic to plants is: 

a.  rooting solution 
b.  nutrient solution 
c.  fertilizer  
d.  herbicide 

 
Agricultural Applications: 
 
_________1. Which of the following is most important when fertilizing a crop? 

a.  the time of day of application 
b.  the method of application 
c.  the nutrients contained in the fertilizer  
d.  the soil temperature at the time of application 
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_________2. A weed is a plant: 
a.  growing in the lawn 
b.  growing where it is not wanted  
c.  growing in the wild 
d.  that is not a food item 

 
_________3. Weeds can be controlled without the use of herbicides by: 

a.  hand weeding and cultivation 
b.  mulches 
c.  hoeing and weeding 
d.  all of the above  

 
Regulating Plant Growth 
 
Science Connections: 
 
_________1. A plant hormone group which promotes the elongation of plant cells is 

_______________. 
a.  gibberellins 
b.  auxins  
c.  cytokinins 
d.  inhibitors 

 
_________2. A hormone used to reduce growth in plants is an example of a growth 

____________________. 
a.  stimulant 
b.  auxin 
c.  bacteria 
d.  inhibitor  

 
_________3. A process whereby plants shed a part, such as a leaf, flower, seed or fruit is 

called: 
a.  mutation 
b.  abscission  
c.  shedding 
d.  reproduction 

 
_________4. A protective sheath surrounding the emerging shoot of seedlings of the grass 

family is the: 
a.  coleoptile  
b.  stomata 
c.  dermis 
d.  cuticle 
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_________5. The hormone which regulates the process of cell division is: 
a.  gibberellin 
b.  auxin 
c.  cytokinin 
d.  abscissic acid 

 
Agricultural Applications: 
 
_________1. Plants are often treated with chemicals that dwarf or shorten them.  This is done 

to: 
a.  make them more attractive and eliminate the need for staking 
b.  make it easier to spray them 
c.  make harvesting easier 
d.  all of the above  

 
_________2. Gibberellic acid causes: 

a.  plants to grow taller 
b.  plant stems to stretch out 
c.  the development of greater distance between nodes 
d.  all of the above  

 
_________3. A naturally produced plant growth stimulate has been found in _____________. 

a.  corn 
b.  the soil 
c.  alfalfa 
d.  hardwood mulch 

 
UNIT VI: REPRODUCTION IN PLANTS 
 
Examining Parts of a Flower 
 
Science Connections: 
 
_________1.   A staminate flower is a flower with: 

a. stamens but no pistils 
b. pistils but no stamens 
c. both stamens and pistils 
d. both female and male parts 

 
_________2. The part of the flower which produces pollen is called the______________. 

a. stigma 
b. anther 
c. style 
d. pistil 
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_________3. The reproductive part of the plant is called the____________. 
a. leaf 
b. root 
c. flower 
d. stem 

 
_________4. The female part of a flower is the _______________. 

a. pistil 
b. anther 
c. cotyledon 
d. stem 

 
_________5.  Most monocot plants have what type of flower? 

a. incomplete 
b. white 
c. small 
d. complete 

 
Agricultural Applications: 
 
_________1. In mature plants, flowers develop as a reaction to ________________. 

a. chemical sprays 
b. fertilizer levels 
c. conditions of the environment 
d. planting date 

 
_________2. In which of the following plants are the egg and the pollen on separate parts of the 
  plant? 

a. corn 
b. wheat 
c. oats 
d. soybeans 

  
_________3.   Which of the following is a dicot seed? 

a. corn 
b. wheat 
c. oats 
d. soybeans 
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Influence of Temperature on Pollen Germination 
 
Science Connections: 
 
_________1. The process of forcing plants to flower by exposing them to a chill for a certain  
  length of time is called ___________________. 

a. inoculation 
b. hydration 
c. percolation 
d. vernalization 
 

_________2. The growth response of a plant to length of day or more precisely the length of 
light and dark periods is known as: 
a. photogrowth 
b. vernalization 
c. anthesis 
d. photoperiodism 

 
_________3. The union of the male and female gamete forms the _______________. 

a. pollen 
b. seed coat 
c. zygote 
d. stalk 

 
_________4. The formation of fruit without the stimulation of pollination and fertilization is  
  called __________________. 

a. vernalization 
b. parthenocarpy 
c. incompatibility 
d. inoculation 

 
_________5. When two separate parent plants are involved in the pollination process, it is  
  known as _____________________. 

a. self pollination 
b. cross-pollination 
c. bisexual pollination 
d. asexual pollination 
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Agricultural Applications: 
 
_________1. What temperatures are optimal for crop growth? 

a. 65-75 degrees F 
b. 32-40 degrees F 
c. 90 –100 degrees F 
d. 95-100 degrees F 

 
 
_________2. Which does not affect the extent to which pollination in plants is successful in  
  outdoor growing conditions? 

a. temperature 
b. humidity 
c. wind 
d. time of day 

 
_________3. Poor pollination conditions: 

a. do not affect seed production 
b. can hinder seed production 
c. only occur in certain parts of the country 
d. both b and c 

 
Tissue Culture 
 
Science Connections: 
 
_________1. The capability of a single cell to develop into an entire plant is known as: 

a. cell division 
b. totipotence 
c. mitosis 
d. meiosis 

 
_________2. Plants regenerated through tissue culture are called __________________. 

a. agars 
b. dicots 
c. monocots 
d. clones 

 
_________3. The regeneration of any line of plant from a clump of cells from that plant is  
  called _____________________. 

a. tissue culture 
b. bank crossing 
c. inbreeding 
d. line breeding 
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_________4. The process whereby an unspecific meristematic cell becomes a specific root, 
leaf, or stem cell is called ____________________. 
a. cogitation 
b. assimilation 
c. cell differentiation 
d. adaptation 

 
_________5. What is the term that refers to an unorganized proliferating mass of cells? 

a. agar 
b. callus 
c. explant 
d. subculture 

 
Agricultural Applications: 
 
_________1. Tissue culture plants are grown in ____________ to prevent attack by disease. 

a. sterile containers 
b. clay 
c. soil  
d. water 

 
_________2. The tissue culture method allows the propagation of _________plants than other  
  methods. 

a. more 
b. less 
c. weaker 
d. stronger 

 
_________3.  Plants can be cloned by all of the following methods except _________________. 

a. layering 
b. cuttings 
c. grafting 
d. regulating 

 
UNIT VII: HANDLING, STORING, AND PROCESSING PLANT 
PRODUCTS 
 
Testing for Carbohydrates, Fats, and Proteins 
 
Science Connections: 
 
_________1. Plants are the primary producers of  ______________. 

a. fats 
b. carbohydrates 
c. vitamins 
d. proteins 
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_________2. The storage form of carbohydrates found in tubers, bulbs, and roots is _________. 

a. starch 
b. fat 
c. protein 
d. water 

 
_________3. The process by which organisms convert food energy in to     
  physical energy is known as: 

a. absorption 
b. the Kreb’s cycle 
c. mitosis 
d. meiosis 
 

_________4. What enzyme breaks down starch present in the seed to provide energy for the  
  growing seedling? 

a. Maltase 
b. Amylase 
c. Pepsin 
d. Amylopectin 

 
_________5. While performing tests on food samples, the change in color of the Lugols iodine  
  solution from brown to blue-black indicates the presence of _________________. 

a. sugar 
b. starch 
c. fat 
d. protein 

 
Agricultural Applications: 
 
_________1. What test solution would change color in the presence of corn syrup? 

a. Benedict’s solution 
b. Lugols iodine solution 
c. biuret solution 
d. cooking oil 

   
_________2. Most fats found in plants are deposited in the _____________. 

a. leaves 
b. buds 
c. seeds 
d. stem 
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_________3. Plant scientists are capable of altering the level of carbohydrates, fats, and 
proteins, which are deposited in plant seeds, by __________________________. 
a. selective breeding 
b. oxidation 
c. respiration 
d. food processing 
 

Oxidative Rancidity 
 
Science Connections: 
 
_________1. Which is not a purpose of food packaging? 

a. protect food against deterioration 
b. improves handling and transportation ease 
c. provides content and preparation information 
d. reduces cost of food product 
 

_________2. A substance added to some foods to slow down oxidative deterioration is called 
an __________. 
a. oxidant 
b. antioxidant 
c. enzyme 
d. inoculant 

 
_________3. Rancidity gives food an off-flavor and odor; it occurs when the fat in the food 

becomes __________________. 
a. too hot 
b. oxidized 
c. saturated 
d. inoculated 

 
_________4. What factors accelerate rancidity? 

a. light 
b. oxygen 
c. chemical additives 
d. both a and b 

 
_________5. The initial reaction product in the oxidation of lipids is ___________________. 

a. hydroperoxide 
b. alcohol 
c. fatty acids 
d. potassium 
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Agricultural Applications: 
 
_________1. What are the functions of scientists in the food processing industry? 

a. provide a safe food supply 
b. improve food storage and packaging 
c. improve food preservation 
d. all of the above 
 

_________2. Which is not an example of food processing for consumption? 
a. tomatoes to catsup 
b. wheat to flour 
c. corn to ethanol 
d. peanuts to peanut butter 
 

_________3. A package of meat in the grocery store has a strong odor. What could be wrong 
with this meat? 
a. too many preservatives 
b. air tight packaging 
c. refrigeration temperature 
d. lack of light exposure 

 
Controlling Molds with Food Preservatives 
 
Science Connections: 
 
_________1. The primary means of maintaining quality in food is through _______________. 

a. refrigeration 
b. dehydration 
c. freeze drying  
d. none of the above 
 

_________2. Fruits require less heat when canning because they are a food: 
a. high in protein 
b. low in protein 
c. high in sugar 
d. high in acid 

 
_________3. A wooly growth produced by a fungus and occurring on damp or decaying 
 organic matter or living organisms is called ____________. 

a. mold 
b. bacteria 
c. by-products 
d. spores 
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_________4. A substance added to food to protect it against decay, discoloration, or spoilage is 
called a(n) _________________________. 
a. inoculant 
b. preservative 
c. fungicide 
d. oxidant 

 
_________5. The physiological aging process of plant tissue is known as: 

a. respiration 
b. oxidation 
c. senescence 
d. degradation 

 
Agricultural Applications: 
 
_________1. Which of the following is not a reason for storing vegetables at low temperatures? 

a. slows respiration 
b. stops growth such as potato sprouts 
c. improves nutritional content 
d. lessens spoilage due to bacteria 

 
_________2. Freezing may damage food products by changing the __________ of the food. 

a. texture 
b. color 
c. taste 
d. smell 

 
_________3. The removal of water from a food product as a means of preservation is called  
 ___________. 

a. blanching 
b. homogenization 
c. pasteurization 
d. dehydration 

 
Testing for Food Additives 
 
Science Connections: 
 
_________1. Preservation methods include all of the following except: 

a. cooling 
b. drying 
c. wetting 
d. fumigation 
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_________2. A common additive used to prevent spoiling in fruit is__________ __________. 
a. sulfur dioxide 
b. carbon dioxide 
c. carbon monoxide 
d. hydrogen peroxide 

 
_________3. The life of a perishable product can be extended by: 

a. slowing respiration 
b. preventing moisture loss 
c. retarding microbial activity 
d. all of the above 

 
_________4. Protein-like substances that act as an organic catalyst and are responsible for the 

browning of fruit are: 
a. enzymes 
b. yeasts 
c. bacteria 
d. additives 

 
_________5. Which is not a reason for preserving crop products? 

a. retain quality 
b. make product attractive 
c. make product more useful 
d. none of the above 

 
Agricultural Applications: 
 
_________1. Which of the following is not a reason for storing fresh plant products? 

a. postpone sale of product to consumer 
b. maintain product quality 
c. increase product marketing options 
d. improve nutritional quality of product 

 
_________2. Which of the following products requires the least processing? 

a. apple juice 
b. raisins 
c. cherry pie 
d. apple jacks 

 
_________3. The science and practice of growing, harvesting, handling, storing, processing, 
 and marketing tree fruits is called _________________. 

a. pomology 
b. olericulture 
c. floriculture 
d. viticulture 
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pH and Fermentation 
 
Science Connections: 
 
_________1. Which is not a product of fermentation? 

a. ethyl alcohol 
b. carbon dioxide 
c. energy  
d. sugar 

 
_________2. Which of the following foods was not processed by fermentation? 

a. yogurt 
b. cheese 
c. sauerkraut 
d. bread 

 
_________3. The bacteria that live only in the absence of oxygen are: 

a. microbial 
b. anaerobic 
c. thallophyte 
d. aerobic 

 
_________4. What is the term referring to the action of certain bacteria and yeasts in 

decomposing carbohydrates anaerobically? 
a. fermentation 
b. oxidation 
c. respiration 
d. distillation 

 
_________5. The bacteria that live only in the presence of oxygen are: 

a. aerobic 
b. microbial 
c. anaerobic 
d. thallophyte  

 
Agricultural Applications: 
 
_________1. Fermentation of yogurt can be affected by all factors except: 

a. available oxygen 
b. pH 
c. temperature 
d. none of the above 
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_________2. Yeast used in making bread can tolerate which pH range? 

a. 11-12 
b. 4.5-8.5 
c. 1.5-3.5 
d. 1-4 

 
_________3. Which of following vegetables are processed using a pickling procedure that  
 involves the fermentation process? 

a. corn 
b. cucumbers 
c. eggplant 
d. radishes 

 
Enzymatic Browning 
 
Science Connections: 
 
_________1. A chemical compound in which the metal ion is attached to neighboring atoms by 

at least two bonds in such ways as to form a ring structure is called a 
____________________.  
a. melanin 
b. chelate 
c. oxidase 
d. phenolic compound 
 

_________2. A brown or black pigment that occurs in plants is called  ________________. 
a. melanin 
b. blackening 
c. chelate 
d. pepsin 

 
_________3. The process of _______________ is when fruit tissue takes on a brown color 

when exposed to oxygen. 
a. chelating 
b. enzymatic browning 
c. oxidation 
d. melatonin 

 
_________4. A substance that inhibits reactions promoted by oxygen and is commonly used as 

a preservative is a(n) _____________________. 
a. oxidant 
b. enzyme 
c. antioxidant 
d. acetate 
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_________5. Which acid is a chelating agent used to inhibit the browning of fruit? 

a. citric 
b. hydrochloric 
c. acetic 
d. bromic 

 
Agricultural Applications: 
 
_________1. What element will restrict the amount of oxygen that comes in contact with fresh 

fruit? 
a. sunlight 
b. water 
c. high temperatures 
d. carbon dioxide 
 

_________2. Which of the following would not be used to inhibit enzymatic browning of 
bananas? 
a. ascorbic acid 
b. acetic acid 
c. citric acid 
d. hydrochloric acid 

 
_________3. Which is a benefit to the food processing industry by preventing the browning 

process in fruit products? 
a. less appeal to consumers 
b. decreased consumer demand 
c. less dollars lost by industry 
d. decreased storage time 

   
 



BSAA-Plant Science Key 
 
Unit I:  Conducting 
Scientific Investigation in 
Agriculture 
 
Exploring Research 
Methods in Agriculture: 
Science Connections: 

1. d 
2. c 
3. a 
Agricultural 
Applications: 
1. b 
2. d 
3. d 

 
Designing and Conducting 
Agricultural Research: 
Science Connections: 

1. a 
2. b 
3. b 
4. b 
5. a 
Agricultural 
Applications: 
1. d 
2. b 
3. c 

 
Using Scientific 
Measurement: 
Science Connections: 

1. c 
2. a 
3. d 
4. a 
5. d 
Agricultural 
Applications 
1. d 
2. c 

 
Unit II:  Agriculture and 
the Environment 
 
Adopting Sustainable 
Agricultural Practices 
Science Connections: 

1. a 
2. c 
3. a 
4. c 
5. b 

Agricultural 
Applications: 
1. d 
2. d 
3. a 
4. c 
5. d 
6. c 
7. a 

 
Maintaining Water Quality 
Science Connections: 

1. d 
2. c 
3. a 
4. b 
5. d 
Agricultural 
Applications: 
1. d 
2. a 
3. d 

 
Effects of Pollutants on 
Plant Growth 
Science Connections: 

1. d 
2. c 
3. a 
4. d 
5. b 
Agricultural 
Applications: 
1. d 
2. d 

 
Unit III:  Managing Inputs 
for Plant Growth 
 
Principles of Heredity:  
Albinism in Corn 
Science Connections: 

1. b 
2. b 
3. b 
4. c 
5. c 
Agricultural 
Applications: 
1. a 
2. d 
3. a 

 
Principles of Heredity:  
Genetic variation in Corn 
Science Connections:  

1. c 
2. d 
3. a 
4. b 
5. a 
Agricultural 
Applications: 
1. c 
2. d 
3. c 
4. a 

 
Plant Tissue Testing 
Science Connections: 

1. b 
2. a 
3. d 
4. d 
5. a 
Agricultural 
Applications: 
1. c 
2. b 
3. a 

 
Rhizobium:  The Nitrogen 
Fixer 
Science Connections: 

1. d 
2. c 
3. d 
4. a 
5. c 
Agricultural 
Applications: 
1. b 
2. c 
3. a 

 
Unit IV:  Initiating Plant 
Growth 
 
Conducting The Warm 
Test and CZ Test For Seed 
Germination 
Science Connections: 

1. c 
2. d 
3. a 
4. b 
5. a 
Agricultural 
Applications:   
1. a 
2. d 
3. a 



 
The Role of the Embryo in 
Germination 
Science Connections: 

1. b 
2. b 
3. b 
4. d 
5. a 
Agricultural 
Applications: 
1. b 
2. c 
3. d 

 
Environmental Factors 
Affecting Seed Germination 
Science Connections: 

1. d 
2. b 
3. c 
4. a 
5. d 
Agricultural 
Applications: 
1. b 
2. c 
3. d 

 
Salinity and Seed 
Germination 
Science Connections: 

1. c 
2. a 
3. a 
4. c 
5. c 
Agricultural 
Applications: 
1. a 
2. b 
3. b 

 
Effects of Minimum Tillage 
on Seed Germination and 
Plant Growth 
Science Connections: 

1. b 
2. c 
3. a 
4. d 
5. b 
Agricultural 
Applications: 
1. a 
2. c 

3. d 
 
Osmotic Turgescence:  The 
Forces of Plant Growth 
Science Connections: 

1. a 
2. a 
3. b 
4. d 
5. d 
Agricultural 
Applications: 
1. d 
2. d 
3. a 

 
Unit V:  Managing Plant 
Growth 
 
Diffusion and Osmosis 
Science Connections: 

1. d 
2. d 
3. b 
4. c 
5. a 
Agricultural 
Applications: 
1. d 
2. c 
3. b 

 
Energy Transformation in 
Plants:  Photosynthesis 
Science Connections: 

1. b 
2. d 
3. c 
4. a 
5. b 
Agricultural 
Applications: 
1. a 
2. d 
3. b 

 
Photosynthetic Efficiency of 
Different Colors of Light 
Science Connections: 

1. b 
2. c 
3. a 
4. a 
5. c 
Agricultural 
Applications: 

1. d 
2. a 
3. c 

 
Separating Plant Pigments 
by Chromatography 
Science Connections: 

1. b 
2. c 
3. d 
4. b 
5. d 
Agricultural 
Applications: 
1. c 
2. a 

 
Transpiration in Plants 
Science Connections: 

1. a 
2. a 
3. c 
4. d 
5. a 
Agricultural 
Applications: 
1. c 
2. b 
3. b 

 
Homeostatic Responses of 
Seedling Plants:  The 
Tropisms 
Science Connections: 

1. c 
2. d 
3. a 
4. b 
5. d 
Agricultural 
Applications 
1. a 
2. c 

Hydroponics 
Science Connections: 

1. c 
2. a 
3. c 
4. d 
5. b 
Agricultural 
Applications: 
1. b 
2. a 
3. d 

 



Plant Responses to 
Herbicide Applications 
Science Connections: 

1. b 
2. c 
3. d 
4. d 
5. a 
Agricultural 
Applications: 
1. c 
2. d 
3. d 

 
Differential Effects of 
Herbicides  
Science Connections: 

1. b 
2. c 
3. a 
4. b 
5. c 
Agricultural 
Applications: 
1. c 
2. b 
3. d 

 
Regulating Plant Growth 
Science Connections: 

1. b 
2. d 
3. b 
4. a 
5. c 
Agricultural 
Applications: 
1. d 
2. d 
3. a 

 
Unit VI:  Reproduction in 
Plants 
 
Examining Parts of a 
Flower 
Science Connections: 
 1.  a 
  2.  b 

3.  c 
 4.  a 
 5.  a 

Agricultural 
Applications: 

 1.  c 
 2.  a 

3. d 
 

Influence of Temperature 
on Pollen Germination 
Science Connections: 
 1.  d 
 2.  d 
 3.  c 
 4.  b 

5. b 
Agricultural Applications: 
 1.  a 
 2.  d 

3. b 
 

Tissue Culture 
Science Connections: 
 1.  b 
 2.  d 
 3.  a 
 4.  c 

5. b 
Agricultural Applications: 
 1.  a 
 2.  a 
 3.  d 
 
Unit IV:  Handling, Storing 
and Processing Plant 
Products 
 
Testing For Carbohydrates, 
Fats, and Proteins 
Science Connections: 
 1.  b 
 2.  a 
 3.  b 
 4.  b 
 5.  b 
Agricultural Applications: 
 1.  a 
 2.  c 

3. a 
 

Oxidative Rancidity 
Science Connections: 
 1.  d 
 2.  b 
 3.  b 
 4.  d 

5.  a 

Agricultural 
Applications: 
1. d 
2. c 
3. c 
 

Controlling Molds With 
Food Preservatives 
Science Connections: 
 1.  a 

2.  d 
3.  a 
4.  b 
5.  c 

Agricultural Applications: 
1. c 
2.    a 
3.    d 
 

Testing For Food Additives 
Science Connections: 
 1.  c 
 2.  a 
 3.  d 
 4.  a 

5.  d 
Agricultural Applications: 
 1.  d 
 2.  b 
 3.  a 
 
pH and Fermentation 
Science Connections: 
 1.  d 
 2.  d 
 3.  b 
 4.  a 
 5.  a 
Agricultural Applications: 
 1.  d 
 2.  b 

3.  b 
 

Enzymatic Browning 
Science Connections: 
 1.  b 
 2.  a 
 3.  b 
 4.  c 
 5.  a 
Agricultural Applications: 
 1.  b 
 2.  d 
 3.  c 

 
 



PHYSICAL SCIENCE APPLICATIONS IN AGRICULTURE 
 

Unit I:  Tools and Methods of Scientific Investigation in Agriculture 
Mechanization:  A Product of Agricultural Research 
Science Connections 
 
_________1.  Since the 1830’s which has had the greatest effect on increasing the efficiency of producing 

wheat? 
a. improved seed varieties 
b. better educated farmers 
c. agricultural mechanization technology 
d. improved soil conditions 

 
_________2.  Which is not a reason for increasing research in agricultural mechanization? 

a. reduce the drudgery of repetitive tasks 
b. produce more food 
c. solve problems farmers face 
d. eliminate the small scale farmer 

 
_________3.  Advantages of agricultural mechanization include a less expensive food  
  supply and a(n) _____________. 

a. more expensive food supply 
b. decline in the number of family farms 
c. unstabilized agricultural production 
d. increased job demand 

 
_________4.  In rural communities, mechanization has led to the ________________. 

a. increase in small businesses 
b. overpopulation of towns 
c. decrease in agricultural employment 
d. increase in community morale 

 
_________5.  Today, 100 bushels of corn can be produced on one acre of land with only _________ of 

labor. 
a. 10 minutes 
b. 30-45 minutes 
c. 1 hour 
d. 2 hours 

 
Agricultural Applications 
 
_________1.  One type of technology that has greatly transformed agriculture over the past 50 years  
  is _______. 

a. mechanization 
b. hydrologic cycle 
c. computer usage 
d. hydronomic 
 

_________2.  During the past 50 years agricultural production has increased     
          approximately ________fold as a consequence of technological changes. 

a. two 
b. three 
c. four 
d. five 
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_________3.  During the past 50 years output per person working on the farm has 
  increased over _________fold as a consequence of technological changes. 

a. two 
b. four 
c. six 
d. eight 

 
Science Principles:  The Foundations for Agricultural Research 
Science Connections 
 
_________1.  An example of an application of the physical science principle “linear motion” is the 

______________of a modern day combine. 
a. cutter bar 
b. snapping rolls 
c. header lift 
d. tires and wheels 

 
_________2.  What term describes a change of position? 

a. velocity 
b. motion 
c. power 
d. energy 

 
_________3.  A force can be described as a _________________. 

a. push 
b. pull 
c. speed 
d. both a. and b. 

 
_________4.  Which of the following is not an example of a simple machine? 

a. rotary motion 
b. lever 
c. screw 
d. inclined plane 

 
_________5.  Which of the following combine parts is an example of a pulley? 

a. tires and wheel 
b. separating unit 
c. feeder house 
d. sieve adjustment 

 
Agricultural Applications 
 
_________1. The major difference between the cylinder-rack combine and the axial- 
  flow combine is the ___________. 

a. gathering unit 
b. threshing unit 
c. grain holding tank 
d. drive train 

 
_________2.  When harvesting corn with a cylinder-rack combine which of the following  
                        parts strips off the ear of corn form the stalk? 

a. snapping rolls 
b. gathering chains 
c. feeding unit 
d. stripper plates 
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_________3.  Which of the following statements is false? 
a. The combine operation for soybeans is the same as it is for corn except for the 

method of cutting and moving the crop to the feeding unit. 
b. The combine operation for small grains is the same as it is for corn except for the 

method of cutting and moving the crop to the feeding unit. 
c. In a cylinder-rack combine the corn is shelled between the feeding unit and the 

rotating cylinder. 
d. The function of the gathering points on a combine is to guide standing corn into the 

snapping rolls. 
 
 
Determining and Conducting Agricultural Research 
Science Connections 
 
________ -1.  The first step in the scientific research process is ______________. 

a. formulating a hypothesis 
b.  identifying a problem 
c. implementing researcher bias 
d. writing a research report  

 
_________2.  The research conducted to establish cause and effect relationships is known   
                       as: 

a. extraneous variable 
b. experimental research 
c. independent variable 
d. dependant variable 

 
_________3.  The characteristic that will be observed is the _____ variable. 

a. dependant variable 
b. independent variable 
c. experimental variable 
d. extraneous variable 

 
_________4.  There are _____ phases of the scientific research process. 

a. two 
b. five 
c. eight 
d. nine 

 
_________5.  The final step in the scientific process is: 

a. the hypothesis 
b. conclusions and recommendations 
c. analysis of results 
d. design of the experiment 
 

Agricultural Applications 
 
_________1.  In 1910 a farmer produced enough food for himself and ____ other people. 

a. seven 
b. nine 
c. eleven 
d. thirteen 
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_________2.  Which of the following statements is not true? 
a. The labor requirements to produce our food are considerably less today than they 

were forty years ago 
b. Increased efficiency has resulted from adoption of new technologies which are 

products of agricultural research 
c. Agricultural research does little to help with increasing efficiency in food production 
d. Agricultural improvements are made possible because scientists use the scientific 

method to help identify and solve problems 
 
_________3.  Which of the following types of wood has the highest air-dried density? 

a. Ponderosa pine 
b. Redwood 
c. White Oak 
d. Red Maple 

 
Reporting Agricultural Research 
Science Connections 
 
_________1.  The term for experimental data that refers to the weight of an object is ____________. 

a. mass 
b. volume 
c. density 
d. units 

 
_________2.  The section of a scientific research paper that reports the methods, procedures, and material 
                       used in an experiment is considered the ______________section. 

a. conclusion 
b. methodology 
c. purpose 
d. bibliography 

 
_________3.  The y-axis on the graph is the _____ axis. 

a. horizontal 
b. diagonal 
c. vertical 
d. none of the above 

 
_________4.  The _____ is the x-axis on a graph 

a. abscissa 
b. precision 
c. ordinate 
d. measurement 

 
_________5.  Which of the following is not true? 

a. Bar charts represent values or amounts by bars of scaled lengths 
b. Bars in a bar graph may be arranged horizontally or vertically 
c. It is not necessary to have equal spacing between the bars on a graph 
d. The bars of a chart may be joined 
 

Agricultural Applications 
 
_________1.  Today, a farmer produces enough food for himself/herself and _______ 
  other people. 

a. 7 
b. 20 
c. 50 
d. 112 
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_________2.  In 1930 it took _______ hours to produce 40 bushels of corn on one acre of  
  land. 

a. 7 
b. 10 
c. 13 
d. 16 

 
_________3.  Today, 100 bushels of corn can be produced on one acre of land with 
  only ________ of labor required. 

a. 10 minutes 
b. 30-45 minutes 
c. 1 hour 
d. 2 hours 

 
_________4.   Today, the percentage of Americans do not live on farms is __________. 

a. 75 
b. 79 
c. 83 
d. 98 

 
Using Scientific Measurement 
Science Connections 
 
_________1.  Which of the following statements is correct? 

a. The volume of a block can be calculated by multiplying its height by three. 
b. The mass of a block is expressed in centimeters when recording observations in the 

data table. 
c. The volume of irregular shaped objects cannot be measured. 
d. The density of an object does not change regardless of how much or little you have 

of the object. 
 
_________2.  Which of the following data displays consists of a y-vertical axis and an 
  x-horizontal axis? 

a. normal curve 
b. frequency curve 
c. bar chart 
d. graph 

 
_________3.  The metric unit of measurement for land area is ________________. 

a. hectare 
b. meter 
c. liter 
d. gram 

 
_________4.  Water boils at what point on the Celsius scale? 

a. 37° 
b. 18° 
c. 100° 
d. 0° 

 
_________5.  One pint is equivalent to about _________ liter. 

a. 1 
b. ¼ 
c. 3 
d. ½ 
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Agricultural Applications 
 
_________1.  What percent of the worlds’ countries currently use the metric system of  

measurement? 
a. 50% 
b. 70% 
c. 80% 
d. 90% 

 
_________2.  In the metric system, land area would be measured in_____. 

a. acres 
b. liters 
c. hectares 
d. a planning grid 

 
 
_________3.  Which of the following would be a way to measure a hog’s weight  
                       when using the metric system? 

a. millimeter 
b. kilogram 
c. gram 
d. milligram 

 
 
Unit II:  Agricultural Production Systems Chemical Applications: Calibration and Metering 
Science Connections 
 
_________1.  A method for checking the rate of delivery is _______. 

a. metering 
b. concentration 
c. calibration 
d. mixing 

 
_________2.  A dissolving agent is called a _____, while the substance being dissolved is  
                       called the _____. 

a. solution, solvent 
b. solvent, solute 
c. solute, solvent 
d. solution, solute 

 
_________3.  The formula for determining the concentration of a substance is: 

a. quantity of solution divided by quantity of solute 
b. quantity of solute minus quantity of solution 
c. quantity of solute divided by quantity of solution 
d. quantity of solution times the quantity of solute 

 
_________4.  ________________ is the ability to vary the rate of the application 

a. metering 
b. concentrating 
c. calibrating 
d. mixing 

 
_________5.  The inverse of concentration is _____. 

a. solution 
b. density 
c. flow rate 
d. dilution 
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Agricultural Applications 
 
_________1.  Which of the following would not use calibration principles? 

a. applying pesticides 
b. applying fertilizers 
c. applying insecticides 
d. all of the above would use calibration principles 

 
_________2.  Which of the following is not a result of proper application and calibration of fertilizers and  
                        pesticides? 

a. input costs are increased 
b. the environment has less contaminants  
c. the best possible conditions for plant growth are provided 
d. profitability is increased 

 
_________3.  Calibration and metering are not used for which of the following? 

a. feed ingredients for livestock 
b. food processing  
c. feed additives for livestock 
d. weighing livestock 

 
Conducting Soil Tests 
Science Connections 
 
_________1.  Nutrients move through the soil by the movement of soil water is called  
                       _____. 

a. mass flow 
b. adhesion 
c. adsorption 
d. hydrolysis 

 
_________2.  Which of the following statements is true? 

a. Some nutrient ions are positively charged. 
b. Nutrient ions are never negatively charged. 
c. Nutrient ions are always elemental compounds. 
d. Nutrients are never absorbed into the plant in the ionic form. 

 
_________3.  A particle that has a negative or minus charge is called a(an) _____. 

a. cation 
b. acid 
c. ion 
d. anion 

 
_________4.  The force of attraction between two substances is called _______. 

a. adsorption 
b. adhesion 
c. micelle 
d. mass flow 

 
_________5.  Adding _____ to the soil will improve the cation exchange capacity and  
                       will also provide nutrients. 

a. macronutrients 
b. micronutrients 
c. water 
d. organic matter 
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Agricultural Applications 
 
_________1.  Which of the following elements is not one of the three main elements needed  
                        by plants for good growth and development? 

a. carbon 
b. iron 
c. oxygen 
d. hydrogen 

 
_________2.  Most plant nutrients are obtained from the _____. 

a. air 
b. water 
c. soil 
d. rocks 

 
_________3.  What id the best way for farmers to decide how much fertilizer they need  
                       to apply? 

a. use the same as last year 
b. use the average amount used for the last ten years 
c. conduct a soil test 
d. put on a little more than last year just to make sure 

 
Sedimentation 
Science Connections 
 
_________1.  The size of soil particles affects _______. 

a. color 
b. water-holding capacity 
c. mineral rocks 
d. phosphorus 

 
_________2.  Which of the following is the smallest soil particle? 

a. sand 
b. clay 
c. silt 
d. quartz 

 
_________3.  The soil texture class where sand, silt, and clay contribute almost equally  
                        to soil properties is called _______. 

a. onieda 
b. tama 
c. muscatine 
d. loam 

 
_________4.  The size and number of pore spaces in a soil is dependant on _______. 

a. humidity 
b. erodability 
c. particle size 
d. soil separates 

 
 
_________5.  Soils comprised of which particle size would have the greatest material  
                       surface area? 

a. clay 
b. sand 
c. silt 
d. loam 
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Agricultural Applications 
 
_________1.  Common types of soil structure are prismatic, platy and _______. 

a.  sand grains 
b.  colloids 
c. granular 
d. clay 

 
_________2.  Texture, structure and _______ are major soil characteristics. 

a. infiltration 
b. percolation 
c. moisture 
d. color 

 
_________3.  A soil that is mostly clay would be considered _______. 

a. fine-textured 
b. medium-textured 
c. moderately coarse-textured 
d. coarse-textured 

 
Testing Common Substances for pH 
 
Science Connections 
 
_________1.  Which of the following pH readings would indicate that a soil is acidic? 

a. 6.0 
b. 7.0 
c. 8.0 
d. 9.0 

 
_________2.  Plants grow best in what pH range? 

a. 7.0-8.0 
b. 5.0-7.0 
c. 6.0-7.0 
d. 5.0-6.0 

 
_________3.  Which of the following is used to adjust soil pH? 

a. lime 
b. sulfur 
c. organic matter 
d. both a and b 

 
_________4.  Which of the following plants grow well in strongly acidic soils? 

a. corn 
b. spinage 
c. cabbage 
d. watermelon 

 
_________5.  Which of the following is a neutral pH reading? 

a. 5.0 
b. 6.0 
c. 7.0 
d. 8.0 
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Agricultural Applications 
 
_________1.  Information commonly found on a soil test report includes P1 test results,  
                       pH test results and _______. 

a. potassium results 
b. county soil test was collected 
c. soil textural class 
d. soil texture type 

 
_________2.  How is lime usually applied? 

a. as a liquid 
b. in the row 
c. broadcast in a granular form 
d. after a crop has emerged 

 
_________3.  Which of the following is not a reason why soils become acidic? 

a. acid rainfall 
b. harvested crops deplete the soil of calcium and magnesium 
c. the most popular fertilizers are the most acidic 
d. adding too much lime 

 
Observing Limestone Reaction 
Science Connections 
 
_________1.  The downward movement of water through soil is known as _______. 

a. mass action 
b. percolation 
c. mass flow 
d. hydrolysis 

 
_________2.  The exchange between a cation in solution and one adsorbed on a soil  
                       colloid is called _______. 

a. percolation 
b. cation exchange 
c. mass flow 
d. residual acidity 

 
_________3.  Which of the following is not a factor in how much lime growers decide to  
                        put on their fields? 

a. the present pH 
b. the pH it was last year 
c. the desired pH 
d. the cation exchange capacity of the soil 

 
_________4.  Which of the following forms of lime would act the fastest on acidic soil? 

a. finely ground 
b. moderately finely ground 
c. medium ground 
d. coarsely ground 

 
_________5.  Which of the following statements is not true? 

a. Different lime products have different capacities to neutralize acidity. 
b. The best results in using lime occur when there is not close contact between the 

grains of lime and the soil. 
c. Lime should be spread evenly over the soil for best results. 
d. As hydrated lime dissolves it replaces calcium and hydroxyl ions. 
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Agricultural Applications 
 
_________1.  Lime converts hydrogen to _______. 

a. oxygen 
b. water 
c. iron 
d. calcium 

 
_________2.  If lime is present placing small drops of a strong ______ will cause bubbles to form.  
                       and the substance will fizz if calcium is presence.  

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

 
_________3.  Which of the following statements is not true? 

a. Liming acid soils adds aluminum toxicity. 
b. Liming soil promotes important activities of desired organisms such as those that fix 

nitrogen for legumes. 
c. Liming soils improves crop responses to fertilizers by improving the uptake of 

primary nutrients. 
d. Agricultural lime is a soil conditioner. 

 
Factors Affecting Nitrates in Groundwater 
Science Connections 
 
_________1.  One form of inorganic nitrogen is _______. 

a. urea 
b. manure 
c. decomposing organic matter 
d. anhydrous ammonia 

 
 
_________2.  The first product in the nitrification process in the conversion of  
                       ammonium to nitrate is _______. 

a. ammonia nitrogen 
b. nitrite 
c. water 
d. animal waste 

 
_________3.  The conversion of elemental nitrogen from the atmosphere to organic  

combinations or to forms readily used in biological processes is called _______. 
a. ammonium fixation 
b. denitrification 
c. the nitrogen cycle 
d. blue-baby syndrome 

 
_________4.  In plants, nitrogen is an important component of _______. 

a. chlorophyll 
b. root material 
c. the Calvin Cycle 
d. pollen 
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_________5.  The movement of chemicals and other materials deeper into the soil by  
                       water moving downward is _______. 

a. immobilization 
b. leaching 
c. nitrogen fixation 
d. ammonium fixation 

 
Agricultural Applications 
 
_________1.  If a fertilizer has an analysis of 3-9-27, which number represents a percentage of nitrogen  
                      content? 

a. 3 
b. 9 
c. 27 
d. none 

 
_________2.  Plants that are a _______ in color have a good nitrogen content. 

a. light green 
b. pale yellow 
c. dark green 
d. light brown 

 
_________3.  Which of the following statements is not true? 

a. Too much nitrogen to crops can be harmful. 
b. Too much nitrogen can be harmful to humans. 
c. Plants utilize water best when they have adequate amounts of nitrogen. 
d. all of the above are true 

 
Unit III:  Environmental/Natural Resource Systems 
 
Surface Drainage:  Slope and Velocity of Overland Flow 
Science Connections 
 
_________1.  The overland flow of water is called _______. 

a. percolation 
b. run off 
c. leaching 
d. erosion 

 
_________2.  The formula for slope is _______. 

a. run/rise 
b. velocity/rise 
c. rise/run 
d. rise/velocity 

 
_________3.  As slope increases velocity _____. 

a. increases 
b. decreases 
c. stays the same 
d. none of the above 

 
_________4.  If a soil drops 18 inches in 50 feet, what is the percent slope? 

a. 18% 
b. 9% 
c. 3% 
d. 1% 
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_________5.  Level and nearly level land has a _____percent slope. 
a. 0-2 
b. 2-6 
c. 6-12 
d. 12-20 

 
Agricultural Applications 
 
_________1.  Surface drainage is the removal of excess water by which of the following? 

a. land grading 
b. ditches 
c. row cropping 
d. a & b 

 
_________2.  Which of the following is a critical factor to successful drainage designs? 

a. velocity 
b. stabilization of the waterway 
c. slope 
d. all of the above 

 
_________3.  Which of the following statements is not true? 

a. Grasses are often used to stabilize waterways. 
b. Vegetative cover has little effect on the velocity of water. 
c. Grasses help to limit the amount of erosion along waterways. 
d. Proper design of surface drainage systems is essential for control of erosion. 

 
Raindrop Erosion 
Science Connections 
 
_________1.  Raindrop impact splashes soils more than _____ feet vertically and _____  
                     feet laterally. 

a. 5,2 
b. 3,2 
c. 2,5 
d. 3,5 

 
_________2.  During a heavy rain about _____ tons of soil per acre may be suspended in  
                       the air. 

a. 80 
b. 100 
c. 120 
d. 140 

 
_________3.  On which of the following types of land would erosion be the most  
                       extensive? 

a. long rolling slopes 
b. short steep slopes 
c. land with little or no slope 
d. moderately sloped land 

 
_________4.  Which of the following materials may help reduce soil splash? 

a. mulches 
b. crop residues 
c. water 
d. a & b 
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_________5.  Which of the following statements is not true? 
a.  Raindrop impact on bare soil causes fine particle surface segregation. 
b. Raindrop impact on bare soil can increase infiltration rates. 
c. Raindrop impact on bare soil generally deteriorate the soil structure. 
d. Raindrop impact on bare soils can be minimized by adding organic materials to the 

top of the soil. 
 
Agricultural Applications 
 
_________1.  What is the primary cause of erosion in humid regions? 

a. wind 
b. animals 
c. water 
d. sunlight 

 
_________2.  Which of the following procedures helps control erosion? 

a. using no-till practices 
b. using minimum till practices 
c. using conservation practices 
d. all of the above 

 
_________3.  Which of the following statements is not true? 

a. Wind velocities affect soil movement by splash. 
b. Raindrops cause soil particles and plant nutrients to be suspended and easily moved 

with runoff. 
c. On sloping ground, soil is splashed across the hill. 
d. Raindrops strike the soil with considerable impact. 

 
 
Soil – Water Relationships: Microirrigation 
Science Connections 
 
_________1.  A soil that is filled to capacity or fully soaked with water is said to be  
                       _______. 

a. adhesioned 
b. cohesioned 
c. hydroscopic 
d. saturated 

 
_________2.  Capillarity refers to the movement of water in what direction? 

a. downward 
b. downward and sideways 
c. upward 
d. upward and sideways 

 
_________3.  The shape produced by infiltrated water into a soil is known as _______. 

a. tensimoter 
b. wetted pattern 
c. emitter 
d. infiltration 

 
_________4.  Which of the following soils would have the strongest capillary forces? 

a. clay soils 
b. sandy soils 
c. silty soils 
d. rocky soils 
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_________5.  Higher application rates of water tend to ______ the ______ movement of water. 
a. raise, lateral 
b. lower, lateral 
c. raise, vertical 
d. lower, vertical 

 
Agricultural Applications 
 
_________1.  Microirregation systems are transportation systems delivering water to the plant in  
                       or near their _____. 

a. leaves 
b. flowers 
c. roots 
d. petals 

 
_________2.  The bridge between the irrigation system and the plant is the _______. 

a. soil 
b. water 
c. air 
d. organic material 

 
_________3.  Which of the following statements is not true? 

a. The physical properties of the soil determine its ability to transport and store water 
and nutrients. 

b. Soil texture has no effect on the wetted pattern. 
c. A soils wetted pattern contains a lot of information about the texture of a soil. 
d. All of the above are true 

 
 
Soil-Water Relationships:  Permeability and Drainability 
Science Connections 
 
_________1.  The amount of moisture that is held by the soil and is available to plants is  
                       called _______. 

a. water holding capacity 
b. hydroscopic water 
c. cohesioned water 
d. saturated water 

 
_________2. Which soil texture is most permeable? 

a. sand 
b. silt 
c. clay 
d. loam 

 
_________3.  The removal of gravitational or free water that is not directly available to  
                       the plant is called _______. 

a. hydraulic conductivity 
b. saturation 
c. drainage 
d. permeability 

 
_________4.  As soil textures become more coarse, permeability rates _____. 

a. increase 
b. decrease 
c. stay the same 
d. increase and then decrease 
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_________5.  Permeability, hydraulic conductivity, porosity and soil texture are related to ________,  
                       ________, and _______ of subsurface drain tile or pipe.  

a. spacing, height, sizing 
b. spacing, width, sizing 
c. spacing, frequency, sizing 
d. spacing, depth, sizing 

 
Agricultural Applications 
 
_________1. Which of the following types of soil has the slowest permeability? 

a. coarse sand 
b. silt 
c. fine sand 
d. clay 

 
_________2.  Which of the following types of soil has the fastest rate of permeability? 

a. coarse sand 
b. silt 
c. fine sand 
d. clay 

 
_________3.  Water in excess of capacity will drain from the soil due to _________. 

a. hydraulic capacity 
b. gravitational pull 
c. percolation 
d. saturation 

 
Soil-Water Relationships:  Hydraulic Conductivity 
Science Connections 
 
_________1.  A trait of soil, related to the ease of water movement is known as _______. 

a. saturation 
b. adhesion 
c. hydraulic conductivity 
d. capillary rise 

 
_________2.  The force attracting similar substances is called ______. 

a. cohesion 
b. adhesion 
c. capillary rise 
d. hydraulic conductivity 

 
_________3.  Which of the following types of water is most available to plants? 

a. capillary water 
b. gravitational water 
c. hygroscopic water 
d. all of the above are equal 

 
 
_________4.  Most plants do not live well in saturated soils because of the lack of  
                       _______ to the roots. 

a. nutrients 
b. air 
c. organic matter 
d. iron 

 
_ 
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_________5.   How does water move through the soil? 
a. gravity and air 
b. transpiration, gravity 
c. gravity, capillarity 
d. capillarity, air 

 
Agriculture Applications 
 
_________1.  Which of the following industries is the largest consumer of water? 

a. agriculture 
b. transportation 
c. food processing 
d. textile 

 
_________2.  The amount of water needed to grow one person’s meal is between _____  
                       and ______ gallons. 

a. 100, 800 
b. 1000, 8000 
c. 500, 1000 
d. 500, 2000 

 
_________3.   Which of the following statements is not true? 

a. Knowing how fast water will move through the soil is important when planning 
irrigation strategies 

b. Hydraulic conductivity can affect the timing of irrigation 
c. Irrigation is an inexpensive input 
d. In some areas water is the most important need fro growing crops 

 
 
Unit Four:  Agricultural Structural Systems 
Heat Transfer:  Cost of Heating Versus Cost of Insulation 
Science Connections 
 
_________1.  The transfer of heat from one place to another by the circulation of heated gas or liquid is  
                       called  ______________. 

a. conduction 
b. convection  
c. radiation 
d. resistivity 

 
_________2.  The process of giving off heat is called _______________. 

a. conduction 
b. convection 
c. radiation  
d. resistivity 

 
_________3.  Resistance to heat flow is measured by ________________. 

a. insulation 
b. heat loss 
c. convection 
d. R-value 

 
_________4.  The rate of heat loss through a building is proportional to its ____________ and difference 

between inside and outside temperatures. 
a. Area  
b. weight 
c. diameter 
d. volume 
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_________5.  Which equation is correct? 

a. Q * A= (T0 –T1) Rt  
b. Q = (T0 –T1)/ Rt * A 
c. Q * A= (T1–T0) Rt  
d. Q = A* (T1– T0)/ Rt       
 

Agricultural Applications 
 
_________1.  Which structures in agriculture need to have correct heating and cooling structures? 

a. animal housing 
b. greenhouses 
c. milk parlors 
d. all of the above  

 
_________2.  You have two types of gypsum board.  Type A has an R-value of  0.45 and Type B 

has an R-value of 0.55.  Which one keeps heat in better? 
a. Type A 
b. Type B   
c. They are equal 
d. They cannot be measured by the information provided 

 
_________3.  The outside temperature near a barn is 30° F. Inside of the barn the temperature is 65°  F.  

Will there be heat loss through the building? 
a. No 
b. Yes   
c. It cannot be determined from the information. 
d. Only if the inside temperature rises to 90°  F 

 
Construction Materials:  Bulking of Sand 
 
Science Connections 
 
_________1.  The force exerted by the surface of a liquid is called ___________? 

a. Bulking 
b. Surface tension  
c. Friction 
d. Capillary 

 
_________2.  Resistive forces opposing the motion of bodies in contact with each other is called 

___________? 
a. Bulking 
b. Surface tension 
c. Friction  
d. Capillary 

 
_________3.  Change in volume of a substance due to the addition of small amounts of moisture is called 

____________? 
a. Capillary 
b. Friction 
c. Surface tension 
d. Bulking  

 
 
 
 
 
 

PSAA I - 18 



_________4. What is a molecular force that causes some liquids to rise in tubes or channels? 
a. Friction 
b. Capillary 
c. Surface tension 
d. Bulking 

 
_________5.   Surface tension forces sand particles _________, thus __________ the volume. 

a. apart, decreasing 
b. apart, increasing   
c. together, decreasing 
d. together, increasing 

 
Agricultural Applications 
 
_________1.   A 4-inch thick floor for a 30 x 60 feet building would require __________ cubic yards of 

concrete. 
a. 30.10 
b. 22.22   
c. 12.15 
d. 16.00 

 
_________2.  Concrete hardens because of _________. 

a. heat  
b. heat loss 
c. chemical changes 
d. hydration   

 
_________3.    A common aggregate used for concrete is _____________? 

a. crushed glass 
b. sand   
c. water 
d. marbles 

 
Unit Five:  Agricultural Power Systems 
 
Generating an Electromotive Force 
 
Science Connections 
 
_________1.   The force that causes a movement of electrons through a conductor is called  
                        __________? 

a. ammeter 
b. electricity 
c. electromotive force    
d. voltage 

 
_________2.  Electromotive force can be generated through which of the following materials? 

a. chemical reaction 
b. magnetism 
c. heat 
d. all of the above   

_________3.  An electron is _________ charged. 
a. positive 
b. negative   
c. neutral 
d. magnetically 
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_________4.    Emf and _______ are interchangeable terms and mean the same thing. 
a. Voltage  
b. electricity 
c. electron 
d. conductor 

 
_________5.  The most popular commercial method of generating an emf is by means of __________? 

a. solar cells 
b. chemical solution 
c. acid 
d. magnetism   

 
Agricultural Applications 
 
_________1.  An ammeter measures which of the following? 

a. Ohms  
b. resistance 
c. current   
d. volts 

 
_________2.    Electrical resistance is measured in ___________. 

a. amps 
b. ohms   
c. volts 
d. watts 

 
 
_________3.   What replaced the hand crank needed for starting tractors? 

a. Gravity 
b. Pushing forces 
c. Light 
d. Batteries 

 
Ohm’s Law Circuit 
 
Science Connections 
 
_________1.    The formula used to calculate electrical current is __________? 

a. voltage/resistance   
b. voltage * resistance 
c. amperage/voltage 
d. resistance/amperage 

 
_________2.    The basic electrical law stating the relationships of voltage, current, and resistance is called 

__________ law. 
a. Raoult’s  
b. Kirchhoff’s 
c. Pascal’s 
d. Ohm’s   

 
_________3.    Anything that may drain current from an electrical power source is _________. 

a. Amperage 
b. Load   
c. Ohm 
d. Voltage 
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_________4.  The unit of measurement for electrical current is the ____________. 
a. ohm 
b. ampere   
c. volt 
d. current 

 
_________5.  One ampere is _____________ electrons. 

a. 6.28 x1018   
b. 6.82 x1018 
c. 8.26 x1018 
d. 6.28 x1012 

 

Agricultural Applications 
 
_________1.  If a grain dryer operates at 240 volts and 5 amps, how many watts of electricity does it use? 

a. 12,000 watts   
b. 1,200 watts 
c. 120,000 watts 
d. none of the above 

 
 
_________2.  If a grain auger operates on 115 volts and uses 600 watts of electricity, what is the ampere 

rating of the motor? 
a. 52 
b. 5.2   
c. 16 
d. 1.2 

 
_________3.   How much would it cost to operate three 100-watt light bulbs for 8 hours per day?  

(Electricity costs 7 cents per kwh). 
a. 12.6 cents 
b. 21.8 cents 
c. 1.8 cents    
d. 35.2 cents 

 
Function of a Voltmeter 
 
Science Connections 
 
_________1.  By  Ohm’s law, the amount of current is ____________________ to the voltage. 

a. indirectly proportional 
b. reversely proportional 
c. directly proportional   
d. not related 

 
_________2.  A voltmeter is always connected ____________. 

a. in series 
b. to an insulator 
c. both a and b 
d. in parallel     

 
_________3.  A device used to indicate the amount and direction of current flow is a ___________. 

a. galvanometer   
b. electrometer 
c. diode meter 
d. ohm meter 
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_________4.  There is (a) ________________ chance of a voltage drop over long distances?    

a. large   
b. small 
c. no 

 
_________5.  Electrical current in a circuit flows along the path of ________ resistance. 

a. most 
b. even 
c. least   
d. decreasing 

 
Agricultural Applications 
 
_________1.  If a milk cooler compressor uses 12 amps and has a resistance of 20 ohms, what is the 

voltage requirement of the compressor? 
a. 1.5 volts 
b. 1.6 volts 
c. 0.6 volts 
d. 240 volts   

 
_________2.  How many volts are required by a 100-watt bulb pulling .9 amps? 

a. 0.009 volts 
b. 60 volts 
c. 111 volts 
d. 90 volts   

 
_________3.  Connecting any piece of equipment properly should include which of the   
           following? 

a. Use all safety precautions. 
b. Read manual for proper installing methods. 
c. Can be hazardous if wired with improper voltage output. 
d. All of the above.   

 
The Storage Battery 
Science Connections 
 
_________1.  A liquid that conducts electricity is called a/an ______________. 

a. cellulite 
b. propellant 
c. venturi 
d. electrolyte   

 
_________2.    A cell unit in a battery that can be recharged is called a _________. 

a. primary cell   
b. secondary cell 
c. dry cell 
d. negative cell 

 
_________3.  The electrolyte in a lead acid cell is ____________. 

a. hydrochloric acid 
b. hydrogen peroxide 
c. sulfuric acid  
d. water 
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_________4.   It takes __________ cells to make a 12v lead acid battery. 

a. 3 
b. 4   
c. 6 
d. 12 

 
_________5.  An ampere-hour is the ability of a battery to furnish _________ amperes (s) of current in one 

hour. 
a. one   
b. two 
c. three 
d. four 

 
Agricultural Applications 
 
_________1.  Which of the following electrical components stores electrical energy and provides DC 

electrical current on demand? 
a. generator 
b. alternator 
c. battery   
d. regulator 

 
_________2.  A lead-acid battery produces _____ - _______ volts of electricity when fully charged. 

a. 3.4-3.7 
b. 1.0-2.0 
c. 2.0-3.2 
d. 2.0-2.2   

 
_________3.   A lawnmower battery produces 45 ampere-hours.  What does this mean? 

a. Delivery of 45 A for one hour. 
b. Delivery of 1 A for 45 hours. 
c. All of the above. 
d. None of the above. 

 
Constructing a Moisture Detector  
 
Science Connections 
 
_________1.  A material that creates a path in which electrons flow is called a/an ________. 

a. insulator 
b. resistor 
c. conductor   
d. load 

 
_________2.  Which of the following would be considered the best conductor of electricity? 

a. sand 
b. soil 
c. wood 
d. water   

 
_________3.  The total resistance in a series circuit is equal to the ____________. 

a. diameter of the electrical wire used 
b. sum of the individual resistance   
c. the sum of the voltage 
d. total voltage divided by amperage 
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_________4.  Insulators have a resistance level that is __________. 

a. high   
b. low 
c. average 
d. any of the above 

 
_________5.  Dry _____ or _____ resist the flow of electrons through it, making it a poor conductor. 

a. Sand and soil   
b. Soil and water 
c. Water and air 
d. None of the above 

 
Agricultural Applications 
 
_________1.  If grain is stored too wet then it will most likely _________ during storage. 

a. Spoil  
b. Be normal 
c. Mold 
d. A and C   

 
_________2.  You take a load of corn to the grain elevator.  The grain was found to have high moisture 

content.  What will most likely happen at the grain elevator? 
a. Higher prices for the load 
b. Lower prices for the load   
c. Nothing 
d. All of the above 

 
_________3.  Producers typically harvest feed grains when moisture levels are __________ than 

acceptable for storage. 
a. smaller 
b. greater 
c. equal 
d. none of the above 

 
Unit VI:  Agricultural Processing Systems 
 
Viscosity:  Fluid Food Rheology 
Science Connections 
 
_________1.  The term used to describe resistance of a fluid to flow is _______. 

a. viscosity 
b. versatility 
c. elasticity 
d. b and c 

 
_________2.  The study of the flow characteristics of a fluid is called: 

a. radiology 
b. geology 
c. viscosity 
d. rheology 

 
_________3.  Fluids that flow slowly have _______. 

a. high levels of internal friction 
b. low levels of internal friction 
c. have to be frozen slowly 
d. have to be frozen quickly 
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_________4.  Fluids that flow quickly have ________. 

a. high levels of internal friction 
b. low levels of internal friction 
c. have to be frozen slowly 
d. have to be frozen quickly 

 
_________5.  The point at which deformation increases without change in applied force  
                        is called _______. 

a. rheology 
b. deformation 
c. yield point 
d. rupture point 

 
Agriculture Applications 
 
_________1.   Which fluid food would have the highest viscosity? 

a. molasses 
b. milk 
c. ketchup 
d. orange juice 

 
_________2.  Which fluid food would require the highest levels of pressure in a pumping  
                       system? 

a. honey 
b. apple juice 
c. corn oil 
d. milk 

 
_________3.  Which fluid food would decrease in viscosity to the greatest extent as a result of heating? 
  

a. honey 
b. apple juice 
c. corn oil 
d. milk 

 
Solid Food Rheology:  Tomatoes 
Science Connections 
 
_________1.  Change in shape due to an applied force is called _______. 

a. rheology 
b. deformation 
c. yield point 
d. rupture point 
 

_________2.  The point of obvious failure is called the _______. 
a. deformation point 
b. yield point 
c. rupture point 
d. rheology point 

 
_________3.  Which of the following external forces are cells not sensitive to? 

a. temperature 
b. humidity 
c. simple force 
d. cells are sensitive to all of the above forces 
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_________4.  Which of the following statements is not true? 

a. Agricultural products are not biological. 
b. Agricultural products are dynamic in their physical properties. 
c. Agricultural forces do not change much over a short time period. 
d. A tomato is an example of a solid food. 

 
_________5.  The relationship between force and deformation is: 

a. linear 
b. nonlinear 
c. sloped 
d. curved 

 
Agricultural Applications 
 
_________1.  Which of the following foods would have the highest yield point? 

a. potato 
b. tomato 
c. peach 
d. orange 

 
_________2.  Which of the following foods would have the lowest yield point? 

a. potato 
b. tomato 
c. peach 
d. orange 

 
_________3.  Which of the following foods would have the highest rupture point? 

a. potato 
b. tomato 
c. peach 
d. orange 

 
 
Rapid Chilling of Meat Products 
Science Connections 
 
_________1.  A component of a solution is called a _______. 

a. solute 
b. solution 
c. solvent 
d. nonelectrolyte 

 
_________2.  A homogenous mixture in which the components are distributed uniformly is called  
                       a _______. 

a. solute 
b. solution 
c. solvent 
d. nonelectrolyte 

 
_________3.  The component of a solution, usually a liquid, in which the solute is dissolved is  
                        called the _______. 

a. solute 
b. solution 
c. solvent 
d. nonelectrolyte 
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_________4.  A substance that does not exist as ions in water is called a _______. 

a. solute 
b. solution 
c. solvent 
d. nonelectrolyte 

 
_________5.  The freezing point of water is _____ degrees C. 

a. 32 
b. 20 
c. 10 
d. 0 

 
Agricultural Applications 
 
_________1.  Why is a salt-water solution used in the chilling process in the meat  
                        industry? 

a. maintain taste of flavor 
b. maintain color 
c. maintain quality 
d. a and b 

 
_________2.  Which of the following salt solutions would provide the most rapid chilling of meat  
                       products? 

a. 3 percent salt solution 
b. 1 percent salt solution 
c. .5 percent salt solution 
d. 1.5 percent salt solution 

 
_________3.  Why is rapid chilling of meat products important? 

a. prevent spoilage 
b. maintain taste and flavor 
c. maintain color and quality 
d. all of the above 

 
 
   
 
 
 
 
 



Answer Key – PSAA I
 
Mechanization 
Science 

1. c 
2. d 
3. d 
4. c 
5. b 

 
Agriculture 

1. a 
2. b 
3. d 

 
Ag Research 
Science 

1. a 
2. b 
3. d 
4. a 
5. b 

 
Agriculture 

1. b 
2. d 
3. c 

 
Conducting Ag Research 
Science 

1. b 
2. b 
3. a 
4. b 
5. b 

 
Agriculture 

1. a 
2. c 
3. c 
 

 
Reporting 
Science 

1. a 
2. b 
3. c 
4. a 
5. c 

 
Agriculture 

1. d 
2. a 
3. b 
4. d 

 

 
 
 
Scientific Measurement 
Science 

1. d 
2. d 
3. a 
4. c 
5. d 

 
Agriculture 

1. d 
2. c 
3. a 

 
Calibration 
Science 

1. c 
2. b 
3. c 
4. a 
5. d 

 
Agriculture 

1. d 
2. a 
3. c 

 
Soil Tests 
Science 

1. a 
2. a 
3. d 
4. b 
5. d 

 
Agriculture 

1. b 
2. c 
3. c 

 
Sedimentation 
Science 

1. b 
2. b 
3. d 
4. c 
5. a 

 
Agriculture 

1. c 
2. d 
3. a 

 
 
 
 

Testing pH 
Science 

1. a 
2. c 
3. d 
4. d 
5. c 

 
Agriculture 

1. a 
2. c 
3. d 

 
Limestone 
Science 

1. b 
2. b 
3. b 
4. a 
5. b 

 
Agriculture 

1. b 
2. c 
3. a 

 
Nitrates 
Science 

1. d 
2. b 
3. c 
4. a 
5. b 

 
Agriculture 

1. a 
2. c 
3. d 

 
Surface Drainage 
Science 

1. b 
2. c 
3. a 
4. d 
5. a 

 
Agriculture 

1. d 
2. d 
3. b 

 
 
 
 
 
 



Raindrop Erosion 
Science 

1. c 
2. b 
3. b 
4. d 
5. b 

 
Agriculture 

1. c 
2. d 
3. c 

 
Miccroirregation 
Science 

1. d 
2. d 
3. b 
4. a 
5. a 

 
Agriculture 

1. c 
2. a 
3. b 

 
Permeaibility 
Science 

1. a 
2. a 
3. c 
4. a 
5. d 

 
Agriculture 

1. d 
2. a 
3. b 

 
Hydraulic Conductivity 
Science 

1. c 
2. b 
3. a 
4. b 
5. c 

 
Agriculture 

1. a 
2. d 
3. c 

 

 
 
 
 
 
Heat Transfer 
Science 

1. b 
2. c 
3. d 
4. a 
5. d 

 
Agriculture 

1. D 
2. B 
3. B 

 
 
Sand 
Science 

1. b 
2. c 
3. d 
4. b 
5. b 

 
Agriculture 

1. b 
2. d 
3. b 

 
Electromotive Force 
Science 

1. c 
2. e 
3. b 
4. a 
5. d 

 
Agriculture 

1. c 
2. b 
3. d 

 
Ohms Law 
Science 

1. a 
2. d 
3. b 
4. b 
5. a 

 
Agriculture 

1. a 
2. b 
3. c 

 

 
Voltmeter 
Science 

1. c 
2. d 
3. a 
4. a 
5. c 

 
Agriculture 

1. d 
2. d 
3. d 

 
Battery 
Science 

1. d 
2. b 
3. c 
4. c 
5. a 

 
Agriculture 

1. c 
2. d 
3. b 

 
Moisture 
Science 

1. c 
2. d 
3. b 
4. b 
5. a 

 
Agriculture 

1. d 
2. b 
3. b 
 

Fluid Food 
Science 

1. a 
2. d 
3. a 
4. b 
5. c 

 
Agriculture 

1. a 
2. a 
3. a 

 



 
 
 
 
 
Solid Food 
Science 

1. b 
2. c 
3. d 
4. a 
5. a 

 
Agriculture 

1. a 
2. b 
3. a 

 
 
Rapid Chilling 
Science 

1. a 
2. b 
3. c 
4. d 
5. d 

 
Agriculture 

1. a 
2. a 
3. d 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 1 

PHYSICAL SCIENCE APPLICATIONS IN AGRICULTURE II 
 
Unit One:  Tools and Methods of Scientific Investigation in Agriculture  
 
Uniform and Nonuniform Linear and Nonlinear Relationships  
 
Science Connections 
 
________1.  Filling up a cylinder with water is an example of a: 

a. linear relationship 
b. nonlinear relationships 
c. continuous relationship 
d. time constant 

 
________2.  Which of the following is a term that describes a straight line of function,                                
                      one that varies at the same rate? 

a. time constant 
b. nonlinear 
c. linear 
d. half- life 

 
________3.  The term that describes the time required for one-half of the change to occur 
                      is called? 

a. time constraint 
b. nonlinear 
c. linear 
d. half- life 

 
________4.  When a system changes nonuniformly the relationship can be described with a: 

a. straight line 
b. dotted line 
c. curved line 
d. either a straight or curved line 

 
________5.  What is needed in order to predict and/or control the behavior of linear and  
                      nonlinear processes in agriculture? 

a. time constraint 
b. knowledge of the relationship 
c. nonuniform system graph 
d. half life formula 
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Agricultural Applications 
 
________1.  A combine that is harvesting a field, stopping periodically to turn around and 
                     going slower through difficult parts of the field would be an example of what  
                     type of relationship? 

a. half- life 
b. linear 
c. nonlinear 
d. none of the above 

 
________2.  Which of the following is NOT an example of an agricultural system that involves 
                      changes? 

a. flow rate 
b. temperature 
c. accelerations 
d. all of the above are examples of how agriculture systems can change 

 
________3.  Which of the following is NOT a true statement concerning linear/nonlinear 
                      relationships? 

a. A positive linear relationship will slope downward. 
b. Linear relationships can be used to explain the relationship between variables. 
c. Linear/nonlinear relationships can help researches predict outcomes of 

agricultural systems. 
d. Water from a stream flowing faster after a heavy rain is an example of a  

 a nonlinear change.. 
 
Dimensional Analysis:  Unit Factor Problem Solving 
 
Science Connections 
 
________1.  Analyzing the units to determine the logical path to solve a problem is know as: 

a. unit factor solving 
b. dimensional analysis 
c. area circumference 
d. none of the above 

 
________2.  Which of the following terms describes ratios with an actual value of one? 

a. unit factor solving 
b. dimensional analysis 
c. area circumference 
d. none of the above 

 
________3.  How many feet are in a mile? 

a. 1728 ft 
b. 5000 ft 
c. 5280 ft 
d. 3280 ft 
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________4.  How many acres are in one square mile? 
a. 590 
b. 615 
c. 640 
d. 660 

 
________5.  How many feet are in one yard? 

a. 1 
b. 2 
c. 3 
d. 4 

 
Agricultural Applications 
 
_________1.  The unit factor method in solving problems can NOT be used in which of the  
                     following agriculture applications? 

a. feed rations 
b. calibrating sprayers 
c. figuring area or bushels of grain in a bin 
d. all of the above are examples ways to use the unit factor method 

 
________2.  The Kentucky Derby, always held on the first Saturday in May, is one and a 
                     quarter miles long.  If the winner of the race crossed the finish line 120 seconds           
                     after it left the gate, what was its average speed during the race in miles/hour? 

a. 28 miles/hour 
b. 37.5 miles/hour 
c. 40 miles/hour 
d. 41.5 miles/hour 

 
________3.  The unit factor method can be used to solve all of the following problems except: 

a. figuring how many board feet of wood are needed to replace the floor of a  
stock trailer 

b. figuring corn plant population per acre 
c. figuring electrical concepts  
d. all of the above are example problems that the unit factor method can be  

used to solve 
 
Graphic Interpretation of Data 
 
Science Connections 
 
________1.  Which of the following is the variable that is controlled or manipulated by the 
                      experimenter? 

a. independent variable 
b. dependent variable 
c. continuous variable 
d. discrete variable 

 



 4 

________2.  When constructing a graph which of the following is NOT true? 
a. The graph should be free of all lines and lettering not essential for  

understanding. 
b. Scales should increase right to left and bottom to top. 
c. Scale captions should identify variable and units. 
d. Scale values and scale captions should be placed inside the grid area. 

 
________3.  Which of the following terms describes whole numbers only or categorical 
                      information, such as the number of calves born in October or the number of 
                      geldings versus stallions? 

a. continuous data 
b. discrete data 
c. curve data 
d. procedural data 

 
________4.  Which of the following terms describes the outcome or measured variable? 

a. independent variable 
b. dependent variable 
c. continuous variable 
d. discrete variable 

 
________5.  When drawing a graph which of the following is NOT true? 

a. Circles, squares and triangles can be used to indicate data points. 
b. The ranges of scales should be selected to ensure effective and efficient 

use of space. 
c. Abbreviations should not be used when creating a graph. 
d. The graph can include a zero line if comparisons of magnitude are needed. 

 
Agricultural Applications 
 
________1.  Data representations are needed in agriculture to: 

a. make decisions involving production 
b. make decisions involving processing 
c. make decisions involving food distribution 
d. all of the above 

 
________2.  Which of the following groups of information would be best represented in 
                      a graphical format? 

a. the conformation of a lamb 
b. the trotting pattern of a pleasure horse 
c. the number of plants that grew in different saline solutions 
d. the taste of a catfish 
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________3.  Which of the following types of graphs would be the best way to represent the 
                      number of sows that farrowed in each month of the year? 

a. line graph 
b. bar graph 
c. pie graph 
d. any of the above would work as long as it was clear and easy to read 

 
Unit Two:  Agricultural Production Systems  
 
Safe Handling and Loading, Balance and Center of Gravity 
 
Science Connections 
 
________1.  Which of the following terms describes the point at which all parts or area of a  
                      body are statically balanced? 

a. stability 
b. centrifugal force 
c. center of gravity 
d. torque 

 
_________2.  The center of gravity will always seek the ______________________ position 
                        possible. 

a. highest 
b. most level 
c. lowest 
d. most sound 

 
________3.  If the “plumb line” attached to the center of gravity falls outside of the base of the 
                     machine or object, the machine or object is: 

a. stable 
b. unstable 
c. almost unstable 
d. at its equilibrium 

 
________4.  Which of the following terms describes the state when an object is tipped 
                      it will return to its original position when released? 

a. stability 
b. balanced 
c. stable equilibrium 
d. center of gravity 

 
________5.  Hitching and loading of machinery affects the location of the ________of the  
                     machine 

a. stability 
b. center of gravity 
c. roll over point 
d. equilibrium center 
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Agricultural Applications 
 
________1.  The National Safety Council estimated that about ____________number of 
                     people were killed each year in farm accidents in the 1980’s and 1990’s 

a. 100 
b. 200 
c. 400 
d. 500 

 
________2.  Which of the following is an example of an external force that acts on the  
                      balance of a machine? 

a. torque from the wheels 
b. gravity 
c. draft requirement 
d. all of the above 

 
________3.  A tractor pulling a load is out of equilibrium.  The moments counterclockwise  
                     about the rear axle are out of balance with the moments clockwise.  What can be  
                     done to solve this problem and prevent an accident? 

a. lower the hitch 
b. raise the hitch 
c. put on bigger tires 
d. add a longer hitch 

 
Bulk Density of Soil 
 
Science Connections 
 
________1.  Which of the following terms is used to describe how tightly soil particles are 
                      pressed together 

a. texture 
b. structure 
c. bulk density 
d. particle density 

 
________2.  Which of the following terms describes the characteristics of a soil in its  
                      response or resistance to pressure, as described at various moisture content? 

a. texture 
b. structure 
c. bulk density 
d. consistence 

 
________3.  Which of the following terms describes the relative proportion of soil separates  
                      in a soil? 

a. texture 
b. structure 
c. bulk density 
d. consistence 
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________4.  Sandy soils have a _________________permeability 
a. very slow 
b. slow 
c. moderate 
d. rapid 

 
________5.  The ___________________ of the soil particle affects water holding capacity  
                     and aeration. 

a. size 
b. shape 
c. color 
d. weight 

 
Agricultural Applications 
 
________1.  Which of the following is the greatest cause of soil compaction? 

a. water 
b. soil tillage 
c. air 
d. insects 

 
________2.  Which of the following does not help enhance soil pore development? 

a. root systems 
b. earthworms 
c. tilling at the same depth level every year 
d. adding organic matter 

 
________3.  Which of the following is the correct order of soil particle in size, starting with 
                      the smallest and ending with the largest? 

a. silt, clay, sand 
b. sand, clay, silt 
c. clay, sand, silt 
d. clay, silt, sand 

 
Unit III:  Environmental/Natural Resource Systems  
Chemical Applications:  Control of Drift 
 
Science Connections 
 
________1.  Which of the following terms describes movement due to wind? 

a. mass 
b. pressure 
c. momentum 
d. drift 
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________2.  Which of the following is NOT true concerning chemical drift? 
a. As droplet size decreases, the amount of drift is reduced. 
b. Lower sprayer nozzle pressures allow larger droplet sizes which minimize drift. 
c. Different nozzle sizes effect drift. 
d. Chemical drift can cause applications to move from the target and cause 

unplanned damage. 
 
________3.  Which of the following will affect chemical drift? 

a. wind 
b. temperature 
c. humidity 
d. all of the above may affect the amount of chemical drift 

 
________4.  Which of the following terms describes the property of a moving body that 
                      determines the time required to bring it to rest? 

a. mass 
b. pressure  
c. momentum 
d. drift 

 
________5.  A _________ water pressure will cause the droplet size to be ____________. 

a. lower, smaller 
b. higher, larger 
c. lower, larger 
d. higher, smaller 

 
Agricultural Applications 
 
________1.  Which of the following is NOT true about chemical drift? 

a. Concern about how chemical drift affects the environment has been 
Increasing. 

b. Drift can be completely controlled with careful application. 
c. Drift causes misapplication of spray material. 
d. Pressure and droplet size are two of the most important factors in  

controlling drift. 
 
________2.  Chemicals are often used to help farmers, especially in no-till situations. 
                      ________ help the control of weeds, ______are chemical that control insects, and 
                      ________are chemicals used to control fungicides 

a. herbicides, insecticides, fungicides 
b. herbicides, fungicides, insecticides 
c. fungicides, herbicides, insecticides 
d. insecticides, herbicides, fungicides 
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Water Testing and Treatment 
 
Science Connections 
 
________1.  What is the cause of “hard” water? 

a. bacteria and minerals 
b. microorganisms and temperature 
c. calcium and magnesium salt 
d. lime and phosphates 

 
________2.  Which of the following is NOT true about water hardness? 

a. Hardness due to magnesium salt is called temporary hardness. 
b. Hard water does not lather well when combined with soap. 
c. Clothes washed in hard water may turn gray due to the hard waters salt forming 

an insoluble precipitate that clings to the clothes. 
d. When hard water evaporates a cloudy film or residue is left on the surface. 

 
________3.  Magnesium salts are ______soluble than calcium salts. 

a. more 
b. less 
c. both have the same solubility 
d. none of the above 

 
________4.  When hard water is passed through a granular zeolite filter, _____________is 
                      exchanged in the zeolite. 

a. phosphorus 
b. sodium 
c. calcium 
d. magnesia salts 

 
________5.  Which of the following terms describes the process through which hard water 
                      becomes “soft?” 

a. calcium test 
b. salt removal exchange 
c. sodium-cation exchange  
d. hydrogen sulfide exchange 

 
Agricultural Applications 
 
________1.  What percent of rural and farm homeowners have hard water in the United         
                      States? 

a. 20% 
b. 50% 
c. 60% 
d. 80% 
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________2.  Most rural homeowners obtain their water for themselves and their livestock 
                     through ______________ 

a. water companies 
b. private wells 
c. city operatives 
d. none of the above 

 
Solar Energy, Absorption of Radiant Energy 
 
Science Connections 
 
________1.  Which of the following is the average kinetic energy of a substance? 

a. thermal energy 
b. temperature 
c. heat 
d. radiation 

 
________2.  Which of the following terms describes the transfer of energy by rays or waves 
                      through space? 

a. thermal energy 
b. temperature 
c. heat 
d. radiation 

 
________3.  Which of the following is NOT true about radiant energy? 

a. Radiant energy is also known as electromagnetic radiation. 
b. Radiant energy does not need a medium in which to travel. 
c. Radiant energy can only penetrate a few mediums. 
d. Radiant energy can be detected only when it is absorbed or brings about a 

physical or chemical change. 
 
________4.  Which of the following terms describes thermal energy in transit? 

a. thermal energy 
b. temperature 
c. heat 
d. radiation 

 
________5.  Which of the following is NOT a form of radiation? 

a. radio waves 
b. microwaves 
c. gamma rays 
d. all of the above are examples of radiation 
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Agricultural Applications 
 
________1.  Plants utilize sunlight to survive in a process called ________________________. 

a. gamma evolution 
b. photosynthesis 
c. respiration 
d. hydration 

 
________2.  Which of the following is NOT a way that agriculture uses the sun to produce 
                      ethanol, a fuel similar to gasoline? 

a. corn 
b. sugar beets 
c. peas 
d. sugar cane 

 
________3.  Which of the following is NOT true? 

a. Agriculture uses a large amount of the total energy produced by the sun. 
b. Agriculture is a solar energy recovery system. 
c. Agriculture is the primary industry user of solar energy. 
d. Agriculture will be needed to produce more energy when fossil fuels become 

depleted. 
 
Solar Energy:  Thermosyphon Water Heater 
 
Science Connections 
 
________1.  Which of the following is the transfer of heat by molecule collisions occurring in 
                      solids, liquids, and gasses 

a. convection 
b. conduction 
c. solar energy 
d. thermal energy 

 
________2.  Which of the following terms describes the energy that is given off by the sun 
                      consisting of light, heat and other forms of electromagnetic radiation. 

a. convection 
b. conduction 
c. solar energy 
d. thermal energy 
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________3.  Which of the following is NOT true? 
a. Radiant energy is transformed into thermal energy only when the radiant  

energy is absorbed by molecules in the air. 
b. Since there is a lot of matter in space, little of the sun’s energy is available  

for conversion to thermal energy when it reaches the earth. 
c. The “heat of the sun” does not actually become heat until it is absorbed by  

some substance. 
                            d.   Solar energy is energy given off by the sun consisting of light, heat and  
                                  and other forms of electromagnetic radiation.. 
 
________4.  A perfectly black material absorbs________ of the light falling on it and reflects 
                      ________radiant energy. 

a. none, all 
b. all, no 
c. none, some 
d. all, some 

 
________5.  The transfer of heat by molecular collisions is called__________ and the transfer 
                     of heat by currents in fluids is called ___________. 

a. conduction, convention 
b. convection, conduction 
c. radiation, conduction 
d. convention, radiation 

 
Agricultural Applications 
 
________1.  To help the transition from fossil fuels to biofuels farmers across American have 
                     begun growing______________ for ethanol and _____________for soy diesel. 

a. soybeans, wheat 
b. corn, wheat 
c. wheat, soybeans 
d. corn, soybeans 

 
________2.  Solar energy is occasionally used to heat water in devices called _______________. 

a. solar collectors 
b. heat hoppers 
c. energy trappers 
d. solar hoppers 

 
________3.  Which of the following is a FALSE statement? 

a. Agriculture is an energy intensive industry. 
b. Natural and liquid propane gases are used in the production of nitrogen 

fertilizer. 
c. Thermosyphon heaters are decreasing in use and efficiency. 
d. Many of the fuels that are commonly used through modern farming practices 

come from nonrenewable resources. 
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Unit IV:  Agricultural Structural Systems  
 
Force:  Tension, Compression, Shear, and Torsion 
 
Science Connections 
 
________1.  A load applied which tends to change shape or position is known as __________. 

a. force 
b. stress 
c. tension 
d. compression 

 
________2.  Which of the following terms describes the amount of bending of a material under a  
                      load? 

a. force 
b. stress 
c. strain 
d. compression 

 
________3.  Forces acting opposite one another, like scissors are called ________forces, while 
                     forces acting in a rotating manner are known as __________forces. 

a. torsion, compression 
b. torsion, shear 
c. shear, torsion 
d. shear, compression 

 
________4.  When a deflection occurs, the material is to be _________. 

a. wrought 
b. strained 
c. compressed 
d. shorn 

 
________5.  Which of the following is a FALSE statement? 

a. Structures are designed to exceed known and assumed design loads. 
b. Stresses will produce strains proportionally, until the proportional limit is 

reached. 
c. The allowable stress divided by the ultimate stress equals the factor of  

Safety. 
d. For all materials, a strain can reach the point where it will cause the material  

to fail.  
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Agricultural Applications 
 
________1.  A piston rod, which undergoes complete reversal in stress, from tension to  
                     compression while being used, would need to have which of the following types of 
                     strengths? 

a. compressive 
b. tensile 
c. fatigue 
d. impact 

 
________2.  The process of hardening low-carbon or mild steels by adding carbon, nitrogen, or a 
                     combination of the two is called. 

a. carburizing 
b. case hardening 
c. cyaniding 
d. nitriding 

 
________3.  A horse stall that is used for a Clydesdale stallion known for kicking the sides of the 
                     stall should be built with boards which have a high __________strength. 

a. bending 
b. shear 
c. fatigue 
d. impact 

 
Air, Water Vapor, Temperature Relationships  
 
Science Connections 
 
________1.  Which of the following terms describes the temperature where condensation           
                      begins? 

a. mixture 
b. humidity 
c. enthalpy 
d. dew point 

 
________2.  Which of the following terms describes the heat energy of the air? 

a. mixture 
b. humidity 
c. enthalpy 
d. dew point 

 
________3.  When a standard thermometer records a temperature of 72 degrees what type of 
                      temperature is being recorded? 

a. dry bulb temperature 
b. wet bulb temperature 
c. evaporative temperature 
d. humid temperature 
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________4.  Which of the following does NOT affect the rate of evaporation? 
a. the rate at which the liquid is stirred 
b. the surface tension of the liquid 
c. the square area of liquid 
d. the humidity of the air-vapor above the liquid   

 
________5.  Which of the following is the phase change from a liquid state to a vapor state? 

a. evaporation 
b. condensation 
c. wet-bulb 
d. dew point 

 
Agricultural Applications 
 
________1.  The name of the mathematical equation that explains relationships between air 
                     water vapor and temperature is: 

a. Rodono’s Equation 
b. Dr. Esper’s Equation 
c. Carrier’s Equation 
d. Carter’s Equation 

 
________2.  Which of the following statement is NOT true?  

a. The same principles that apply to evaporative cooling apply to grain drying. 
b. The energy required to heat and move air in the grain bin can determined so  

that drying costs can be computed. 
c. Using misters and foggers in livestock housing is based on exploiting the 

principles of evaporative cooling. 
d. A greenhouse would have little use for evaporative cooling principles. 

 
Fasteners  
 
Science Connections 
 
________1.  Which of the following terms describes the distance between one thread and the 
                      corresponding point on the next thread. 

a. lead 
b. pitch 
c. rectilinear 
d. helix angle 

 
________2.  Which of the following terms describes the slant or angle of the threads of a screw? 

a. lead 
b. pitch 
c. rectilinear 
d. helix angle 
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________3.  Which of the following statements is FALSE? 
a. The helix angle should be as large as possible when using fasteners. 
b. Friction between the spiral thread and the surrounding thread hold the 

screw in place. 
c. Larger diameter nails have greater holding power than smaller diameter ones. 
d. Nails with spiral shanks have greater holding power because of their greater  

wedging effect. 
 
________4.  Which of the following terms describes the distance that a screw thread moves with  
                      each complete revolution? 

a. lead 
b. pitch 
c. rectilinear 
d. helix angle 

 
________5.  Which of the following terms is used to describe moving in a straight line? 

a. lead 
b. pitch 
c. rectilinear 
d. helix angle 

 
Agricultural Applications 
 
________ 1.  Which of the following types of fasteners would be best to use to fasten 1 ½ 
                       wood to 1 ½ wood? 

a. 1 ½ inch nail 
b. 1 ½ inch nail with thread 
c. 2 inch nail 
d. 2 ½ inch nail with thread 

 
________ 2.  Which of the following statements is FALSE? 

a. Selecting the wrong fastener can lead to breakage or weakening of a joint. 
b. Screws bolts and nails make up the bulk of agricultural fasteners. 
c. Fasteners can be used in small projects, building construction, machine 

manufacturing, and many other applications. 
d. The size of the material does not affect the type of fastener used. 

 
________3.  Which of the following fasteners would have the greatest holding capacity? 

a. 1 inch nail 
b. 1 inch screw 
c. 1 ½ inch nail with threads 
d. 2 inch screw 
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Loads and Loading:  Designing a Free Span Structure  
 
Science Connections 
 
________1.  Which of the following is NOT an example of stress from a load or loading? 

a. frame 
b. compression 
c. tension 
d. shear 

 
________2.  Which of the following is an example of a dead load? 

a. snow 
b. wooden joists 
c. livestock 
d. grain 

 
________3.  Which of the following terms describes the action of a force? 

a. tension 
b. stress 
c. shear 
d. strain 

 
________4.  Which of the following statements is FALSE? 

a. Concrete has a very good compressive strength. 
b. Concrete has very good tensile strength. 
c. Stresses are caused by loads. 
d. When a material loses its shape due to a stress, the result is called a strain. 

 
________5.  Wind loads act __________to the building’s surface 

a. perpendicularly 
b. horizontally 
c. vertically 
d. diagonally 

 
Agricultural Applications 
 
________1.  Which of the following is not an example of a live load? 

a. stored corn 
b. angus heifer 
c. wheelbarrow 
d. rafters 
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________2.  Which of the following statement is NOT true? 
a. A barn roof should always have some degree of slope to it. 
b. A barn built in Alabama may not need the same snow load capabilities as  

a barn built in Minnesota. 
c. Effective structural designs anticipate potential stress points and attempt to 

balance and control the stresses. 
d. When a board has stress applied to it the surface not in contact with the  

stress is compressed. 
 
________3.  Which of the following materials has the greatest weight in pounds per cubic foot? 

a. oak 
b. steel 
c. reinforced concrete 
d. yellow pine 

 
Heat Treatment of Steel 
 
Science Connections 
 
________1.  What is steel composed of? 

a. carbon 
b. iron 
c. alloying elements 
d. all of the above 

 
________2.  What is the heat treatment to relieve internal stresses within steel called? 

a. tempering 
b. annealing 
c. hardening 
d. viewing 

 
________3.  What is the heat treatment causing the carbon alloy to enter into a combined 
                      state called? 

a. tempering 
b. annealing 
c. hardening 
d. vedeling 

 
________4.  The amount of material in an object is its _____________, while the pull of gravity  
                     on a material is its _____________. 

a. density, mass 
b. weight, mass 
c. mass, weight 
d. density, weight   
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________5.  The bending strength of a wood does NOT depend on its: 
a. species 
b. size 
c. color 
d. moisture content 

 
Agricultural Applications 
 
________1.  Heat causes changes in the _____________structure of the steel. 

a. internal 
b. external 
c. primitive 
d. cordial 

 
________2.  Which of the following things can the heat treatment of steel accomplish? 

a. soften steels 
b. harden steels 
c. increase durability 
d. all of the above 

 
________3.  When welding, it is best to cool the welding material: 

a. as fast as possible 
b. at a very slow pace 
c. there is little need to cool the material 
d. with a viscous liquid 

 
Specific Heat 
 
Science Connections 
 
________1.  Which of the following metals has the highest specific heat? 

a. iron 
b. brass 
c. aluminum 
d. copper 

 
________2.  “Heat may not be created or destroyed; it will result from the conversion of  
                     another form of energy.  When two bodies are in contact, heat will flow from a  
                     warm body to a cold body until they were of equal temperature.”  What is this  
                     statement called? 

a. Kinetic-Molecular Theory 
b. Law of Thermodynamics 
c. Law of Specific Heat 
d. Latent Heat Theory 
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________3.  Which of the following terms describes the amount of heat needed to bring about a 
                      change in state? 

a. temperature 
b. specific heat 
c. latent heat 
d. mass change 

 
________4.  Which of the following statements is NOT true? 

a. A calorimeter is used to measure the amount of heat lost by an object 
through transfer to a liquid. 

b. Mass times temperature change divided by heat lost (or gained) is the  
formula for specific heat. 

c. Heat gain or loss is reflected in a change of temperature. 
d. A calorie is the amount of heat needed to raise one gram of water one degree 

Celsius. 
 
________5.  Water has a specific heat of: 

a. .091 
b. .11 
c. .03 
d. 1.00 

 
Agricultural Applications 
 
________1.  Which of the following statements is NOT true? 

a. The same amount of heat is needed when welding both steel and aluminum 
Materials. 

b. The specific heat of a metal affects how the metal reacts when heated. 
c. The specific heat of metal is important in the design of engines used in 

Agriculture. 
d. The ratio of heat loss of the engine parts is a factor of the specific heat of  

the metal which was used in the construction. 
 
________2.  Which of the following materials would make the best conductor? 

a. metal 
b. liquids 
c. gases 
d. wood 
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Thermal Conductivity, Thermal Expansion and Distortion 
 
Science Connections 
 
________1.  Which of the following terms describes the rate at which heat flows through a  
                      material?    

a. thermal expansion 
b. thermal conductivity 
c. distortion 
d. fusion 

 
________2.  Which of the following terms describes the warping or change in a materials shape 
                      due to heat? 

a. thermal expansion 
b. thermal conductivity 
c. distortion 
d. fusion 

 
________3.  Metals having __________coefficients of linear expansion are more prone to  
                     distortion. 

a. low 
b. medium 
c. high 
d. no 

 
________4.  Which of the following metals would distort the most when exposed to high levels 
                      of heat?  

a. steel 
b. copper 
c. tin 
d. gold 

 
________5.  Heat flow through an object depends on which of the following factors? 

a. area of the object 
b. length of the object 
c. the amount of heat flow 
d. all of the above will affect heat flow 

 
Agricultural Applications 
 
________1.  What are the two most commonly used materials in agriculture machinery? 

a. iron, wood 
b. iron, copper 
c. copper, glass 
d. steel, iron 
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________2.  Which of the following materials would experience the greatest amount of 
                      expansion if it was heated? 

a. nickel 
b. zinc 
c. brass 
d. platinum 

 
________3.  Which of the following statements is NOT true? 

a. Distortion is a concern whenever heat is used to join metals. 
b. Knowledge of thermal conductivity is useful in determining how joints 

could be effectively designed and repaired. 
c. The effectiveness of a weld is only based on the skill of the welder. 
d. Welding is a process of metallurgically joining metals. 

 
Evaporative Cooling 
 
Science Connections 
 
________1.  Which of the following terms describes the process of increasing the water-vapor 
                      content of a gas? 

a. evaporation 
b. humidification 
c. relative humidity 
d. saturation 

 
________2.  Which of the following terms describes the condition in which a substance, such as  
                      air, contains the maximum amount of another substance at a given temperature. 

a. evaporation 
b. humidification 
c. relative humidity 
d. saturation 

 
________3.  The rate of evaporation is affected by: 

a. The rate at which the liquid is stirred. 
b. The surface tension of the liquid. 
c. The rate at which heat is applied to the liquid to provide the latent heat of  

vaporization.  
d. All of the above affect the rate of evaporation. 

 
________4.  Which of the following statements is FALSE? 

a. When a liquid turns into a vapor it loses heat and gets colder. 
b. Evaporated cooling works best when relative humidity is higher. 
c. Molecules in motion have kinetic energy. 
d. High wind speeds help speed the cooling process. 
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________5.  The force that binds the surface molecules of a liquid together is called: 
a. surface tension 
b. relative humidity 
c. kinetic energy 
d. surface tension 

 
Agricultural Applications 
 
________1.  Which of the following animals benefits from the use of evaporative cooling 
                      in hot dry climates. 

a. chickens 
b. sows 
c. dairy cattle 
d. all of the above would benefit 

 
________2.  Which of the following statements is NOT true? 

a. Wetted pad and fan evaporative cooling systems are often used in  
Greenhouses. 

b. Cooling can be brought about by putting water directly on the animals. 
c. Poultry are not susceptible to heat stress. 
d. Fog pressure cooling is used to help cool in greenhouses. 

 
________3.  What percent of a plants water uptake is lost through transpiration? 

a. 50% 
b. 60% 
c. 80% 
d. 90% 

 
Unit V:  Agricultural Power Systems  
 
Vibrating Bodies  
 
Science Connections 
 
________1.  Which of the following terms describes the number of oscillations per second? 

a. vibration 
b. frequency 
c. period 
d. spring constant 

 
________2.  The frequency and period of oscillation of a vibrating spring depends on the  
                     ___________of the vibrating body and the spring constant. 

a. length 
b. width 
c. weight 
d. color 
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________3.  Which of the following terms is a measure of the stiffness of a spring in lb/in? 
a. vibration 
b. frequency 
c. period 
d. spring constant 

 
________4.  Increasing the stiffness of a spring will________ the periods of oscillation. 

a. not effect 
b. decrease 
c. increase 
d. neither increase nor decrease 

 
________5.  Which of the following terms describes the time interval for one oscillation? 

a. vibration 
b. frequency 
c. period 
d. spring constant 

 
Agricultural Application 
 
________1.  Which of the following is a solution to controlling damaging vibrations in farm 
                      machinery? 

a. isolate them from one another 
b. keep them in close contact from one another 
c. use plenty of lubricant  
d. only use steel parts in new machinery 

 
________2.  In farm machinery which of the following can be used to help dampen oscillating 
                     frequencies? 

a. extra padding 
b. shock absorber 
c. use a good quality lubrication 
d. not much can be done to help dampen oscillating frequencies 

 
Pressure-Volume Relationships, Boyle’s Gas Law 
 
Science Connections 
 
________1.  Which of the following terms describes the space occupied by the molecules? 

a. pressure 
b. volume 
c. compression 
d. continuity 
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________2.  Which of the following terms describes the force of molecules colliding with 
                      the container? 

a. pressure 
b. volume 
c. compression 
d. continuity 

 
________3.  All matter (including gases in the atmosphere) is made up of tiny particles known as 
                     _______________. 

a. DNA 
b. molecules 
c. nanophones 
d. BTU 

 
________4.  Boyle’s Law states that: 

a. when the volume of a gas is decreased the gas molecules move less frequently 
b. when the volume of a gas is increased the gas molecules move less frequently. 
c. when the volume of a gas is decreased the gas molecules move more frequently 
d. when the volume of a gas is increased the gas molecules move more frequently. 

 
__________5.  As the temperature of a gas___________ the gas molecules move more. 

a. decreases  
b. remains constant 
c. increases 
d. drops below 100 C 

 
Agricultural Applications 
 
________1.  The volume of air in a cylinder before compression compared to the volume of air                     
                     in a cylinder after compression is called the: 

a. compression ratio 
b. volume ratio 
c. molecule ratio 
d. proportional ratio 

 
________2.  Diesel engines have a compression ration of approximately: 

a. 1 to 16 
b. 8 to 1 
c. 16 to 1 
d. 10 to 1 

 
________3.  Gasoline engines have a compression ratio of approximately: 

a. 16 to 1 
b. 8 to 1 
c. 1 to 16 
d. 1 to 8 
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Lubricating Oils Viscosity and Temperature  
 
Science Connections 
 
________1.  Which of the following terms describes the resistance to flow? 

a. temperature 
b. viscosity 
c. humidity 
d. lubrication 

 
________2.  Which of the following types of frictions need to be overcome in moving parts: 

a. starting friction 
b. rolling friction 
c. sliding friction 
d. all of the above 

 
________3.  The attraction of like substances is called_________, while the attraction of unlike  
                     substances is called___________. 

a. adhesion, prohesion 
b. prohesion, cohesion 
c. cohesion, adhesion 
d. adhesion, cohesion 

 
________4.  The higher the viscosity rating is, the ____________the oil is. 

a. cleaner 
b. thinner 
c. thicker 
d. dirtier 

 
________5.  Which of the following statements is FALSE? 

a. The starting friction is always less than the sliding friction. 
b. The force required to overcome friction is directionally proportional to the 

force pressing the two objects together. 
c. The sliding friction of a given mass of material is unaffected by its surface area. 
d. The rougher the surfaces of the materials, the greater the starting friction  

will be. 
 
Agricultural Applications 
 
________1.  Which of the following oil grades should be utilized during the wintertime? 

a. SAE 10W30 
b. SAE 30W5 
c. SAE 80-90 
d. SAE 90 
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________2.  Which of the following statements is FALSE? 
a. Lubrication reduces cohesive forces between two objects. 
b. Friction and heat increase the power of a system and increase efficiency. 
c. Lubrication on agricultural machine parts prevents corrosion and rust buildup 

and act as shock absorber. 
d. Even precisely matched engine parts have friction. 

 
________3.  Which of the following statements is FALSE? 

a. Viscosity is measured by the flow rate of the oil. 
b. The proper viscosity rating must be selected to properly lubricate an internal 

combustion engine. 
c. Temperatures have little effect on single grade oils at extreme temperatures. 
d. Multi grade oils exhibit uniform flow characteristics across a wide range of 

temperatures. 
 
Corrosion and Rust Removal 
 
Science Connections 
 
________1.  What is a chemical compound containing two elements, each represented by one or  
                      more atoms? 

a. binary compound 
b. electrolyte 
c. oxide 
d. valence electrons 

 
________2.  Which of the following terms is used to describe the iron oxides formed on  
                      corroded ferrous metals and alloys. 

a. radical 
b. rust 
c. oxide 
d. binary compound 

 
________3.  Which of the following is not an example of a corrosive agent? 

a. oxygen 
b. salts 
c. carbon dioxide 
d. alkalis 

 
________4.  Which of the following terms describes a chemical reaction in which a  
                      compound or radical loses electrons? 

a. binary compound 
b. oxidation 
c. rust 
d. valence electrons 
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________5.  A/an ___________is an atom or molecule which is electronically charged due 
                     to the loss or gain of valence electrons. 

a. hydrate 
b. electrolyte 
c. oxide 
d. ion 

 
Agricultural Applications 
 
________1.  In order to protect agricultural equipment from corroding which of the following 
                     could be used? 

a. paints 
b. primers 
c. oils 
d. all of the above could be used 

 
________2.  In which of the following climates is corrosion likely to be the most abundant? 

a. warm, wet 
b. cool, wet 
c. warm, dry 
d. cool, wet 

 
________3.  The cost of replacing corroded structures in the U.S. is estimated to be __________ 
                     dollars annually. 

a. 10 million 
b. 60 million 
c. 100 million 
d. 15 billion 

 
Moving and Lifting with Simple Machines 
 
Science Connections 
 
________1.  What is the force with which gravity pulls on an object called? 

a. pulley 
b. kinetic energy 
c. weight 
d. lever 

 
________2.  What is the push or pull that makes an object move, slow down or stop called? 

a. pulley 
b. kinetic energy 
c. force 
d. weight 
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________3.  Which of the following statements is FALSE? 
a. Mechanical machines can convert movement from one direction to another. 
b. Applying force to a machine gives it energy. 
c. The total energy in the machine system varies as the machine does work. 
d. Effort is the force that is applied to a machine to produce an action. 

 
________4.  A lever that has the fulcrum at one end of the lever and the effort at the other is 
                     what class of a lever? 

a. first class lever 
b. second class lever 
c. third class lever 
d. fourth class lever 

 
________5.  Which of the following statements is FALSE? 

a. Single pulley’s create a change in the direction of a force. 
b. Friction reduces efficiency in all machines. 
c. A single pulley consists of a wheel and a rope or similar material. 
d. Single pulleys can alter the magnitude of the force. 

 
Agricultural Applications 
 
________1.  Which of the following is not an example of a simple machine? 

a. lever 
b. car 
c. wheel 
d. pulley 

 
________2.  A log splitter would be classified as which of the following simple machines? 

a. wedge 
b. screw 
c. inclined plane 
d. lever 

 
________3.  The formula for work is: 

a. distance divided by time 
b. distance minus force 
c. distance times force 
d. distance divided by force 
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Cutting and Conveying, Uses of Simple Machines 
 
Science Connections 
 
________1.  A flat surface that is positioned at any angle other than a right angle to a horizontal 
                     surface is called a: 

a. friction 
b. inclined plane 
c. mechanical advantage 
d. slope 

 
________2.  Which of the following terms describes the resistive forces opposing the motion of 
                      two bodies in contact with each other? 

a. friction 
b. inclined plane 
c. mechanical advantage 
d. slope 

 
________3.  Which of the following statements is NOT true? 

a. Ramps reduce the amount of overall work that is required to move an object. 
b. A ramp is an example of a stationary inclined plane. 
c. An inclined plane makes it possible to raise a large force with a smaller force. 
d. Ramps change the way work is done. 

 
________4.  The friction associated with a circular body rolling over another surface is called: 

a. static friction 
b. sliding friction 
c. rolling friction 
d. pulling friction 

 
________5.  The number of times the resistance force is greater than the effort force, this is 
                     known as: 

a. friction 
b. mechanical advantage 
c. slope 
d. pulley force 

 
Agricultural Applications 
 
________1.  A plow is an example of which of the following simple machines? 

a. pulley 
b. wedge 
c. inclined plane 
d. wheel and axle 
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________2.  Which of the following types of equipment utilize a conveying operation? 
a. grain augers 
b. hay elevators 
c. loading ramps 
d. all of the above use some type of conveying operation 

 
________3.  Nailing two boards together when building a new fence would be an example of 
                     using a ___________type of simple machine 

a. inclined plane 
b. wedge 
c. pulley 
d. lever 

 
Solar Energy: Photovoltaics 
 
Science Connections 
 
________1.  The process of using electro-magnetic radiation to force emission of electrons from  
                     the surface of a substance is called_________.   

a. solar energy 
b. photoelectric effect 
c. electromagnetic radiation 
d. angle of exposure 

 
________2.  Which of the following is a good example of a common application of the 
                      photoelectric effect? 

a. the sun shining on a field of poppies 
b. light shining through a prism 
c. the light exposure meter in a camera 
d. turning on a lamp 

 
________3.  Energy given off by the sun as light, heat and other forms of electromagnetic 
                     radiation is known as: 

a. solar energy 
b. radiation 
c. radiant energy 
d. electricity, silicon 

 
________4.  A solar cell converts __________ into ______________. 

a. silicon; electricity 
b. electricity; light energy 
c. light energy; electricity 
d. electricity; silicon 
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Agricultural Applications 
 
________1.  Since 1900, the world’s population has doubled but our use of energy has increased by. 

a. 5 fold 
b. 12 fold 
c. 10 fold 
d. 15 fold 

 
________2.  The majority of fuel used today in agriculture is from _________sources. 

a. nonrenewable 
b. renewable  
c. solar generated 
d. wind generated 

 
________3.  When creating a solar powered source at what angle should the solar cells be placed 
                      to the light source? 

a. perpendicular 
b. horizontal 
c. vertical 
d. diagonal 

 
Unit VI:  Agricultural Processing Systems  
 
Algin Worms 
 
Science Connections 
 
________1.  Which of the following terms is used to describe the thin, water soluble content of     
                      starch? 

a. collid 
b. gelatin 
c. polymer 
d. amylose 

 
________2.  Which of the following terms is used to describe a carbohydrate composed of many  
                      monosaccharides? 

a. polysaccharide 
b. polymerization 
c. algin 
d. collid 

 
 
________3.  The stage at which a liquid begins to exhibit elastic properties and increase in  
                     viscosity is known as:  

a. polymer point 
b. collid stage 
c. gel point 
d. polymerization 
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________4.  Which of the following is not a source of polysaccharides? 

a. plant and tree exudates 
b. beef exudates 
c. marine plant extracts 
d. fruit and vegetable extract 

 
________5.  The viscosity of gelatin solutions __________with ____________ concentrations  
                     and decreasing temperatures. 

a. increases; increasing  
b. increases; decreasing 
c. decreases; decreasing 
d. decreases; increasing 

 
Agricultural Applications 
 
________1.  Which of the following food products is not an example of a food item that is 
                      created through the use of algin worms? 

a. gummy bears 
b. green bean casserole 
c. syrup 
d. pastry filling 

 
________2.  Stabilizers are used 

a. to prevent chocolate particles from settling in chocolate milk 
b. in soft drinks as a thickening agent 
c. in frozen desserts 
d. in all of the above ways 

 
________3.  The addition of _________protects many fruits and vegetables against softening  
                     during the processing. 

a. chloride 
b. calcium salt 
c. emulsifying agent 
d. algin solutions 

 
Chemistry of Popcorn 
 
Science Connections 
 
________1.  The major food storage tissue in a seed consisting mostly of starch and some 
                      protein is the: 

a. embryo 
b. pericarp 
c. endosperm 
d. seed coat 
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________2.  The _______________ is the seed tissue which will develop into a living plant. 
a. embryo 
b. pericarp 
c. endosperm 
d. seed coat 

 
________3.  The scientific name for popcorn is _____________. 

a. Zea maya genta 
b. Kelo gree flana 
c. Zea mays everta 
d. Maya flen popa 

 
________4.  Popcorn is primarily made up of: 

a. protein 
b. carbohydrate 
c. fat 
d. water 

 
________5.  The ____________ in a popcorn seed is what causes the seed to actually “pop” 

a. protein 
b. carbohydrate 
c. fat 
d. water 

 
Agricultural Applications 
 
________1.  Popcorn is a __________ like wheat or oats. 

a. vegetable 
b. cereal grain 
c. emulsifier 
d. fat 

 
________2.  Americans eat over________ quarts of popcorn in an average year. 

a. 5 million 
b. 5 billion 
c. 8 billion 
d. 10 billion 

 
 
________3.  Which of the following statements is NOT true? 

a. Popcorn producers raise popcorn with similar management practices as 
other types of corn. 

b. Popcorn is harvested in the ear when moisture is about 17%. 
c. If there is too little moisture in the popcorn seed it will spoil inside the 

package. 
d. Colonial families sometimes ate popcorn as a breakfast cereal. 
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Testing for Vitamin C 
 
Science Connections 
 
________1.  Which of the following terms is also known as ascorbic acid?                           

a. Vitamin A 
b. Vitamin C 
c. Vitamin D 
d. Vitamin E 

 
________2.  Which of the following terms describes a small nonprotein molecule that combines 
                      with the protein of an enzyme and is essential to the functioning of many  
                      enzymes. 

a. coenzymes 
b. vitamins 
c. minerals 
d. saline 

 
________3.  How many vitamins have been discovered to date? 

a. 6 
b. 13 
c. 11 
d. 9 

 
________4.  Which of the following statements is FALSE? 

a. Vitamin C is contained in all citric fruits. 
b. Vitamin C is found in cabbages and green peppers. 
c. Vitamin C can be stored in the body. 
d. Vitamin C can be destroyed by heat and exposure to air. 

 
________5.  Juices left standing for a long time will lose some of their vitamin C because it will: 

a. evaporate 
b. turn into a peptide 
c. oxidize 
d. disintegrate 

 
 
Agricultural Applications 
 
________1.  The best way for an animal to obtain vitamins and prevent disease is to: 

a. Be provided extra supplements. 
b. Be provided with fresh grass and hay at all times. 
c. Be provided with a balance diet. 
d. Be provided with grain free from chaff and debris. 
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________2.  Scurvy is caused by a lack of: 
a. iodine 
b. vitamin D 
c. manganese 
d. vitamin C 

 
________3.  Which of the following statements is not true? 

a. Unrefrigerated orange juice will spoil in a short period of time. 
b. Vitamins are generally needed only in small amounts. 
c. Vitamins are generally not available from processed foods. 
d. Frozen concentrate orange juice can be shipped across country without any loss 

of vitamin C. 
 
Pressure and Boiling Point 
 
Science Connections 
 
________1.  The maximum temperature at which a gas may be liquified by pressure alone is 
                     known as: 

a. critical temperature 
b. vaporization 
c. ebullition 
d. atmospheric temperature 

 
________2.  The process or state of a liquid bubbling up or boiling is called: 

a. critical temperature 
b. vaporization 
c. ebullition 
d. atmospheric temperature 

 
________3.  As the temperature of water increases, its vapor pressure____________. 

a. decreases 
b. increases  
c. stays the same 
d. decreases at first and then increases 

 
________4.  The boiling point of a liquid depends on: 

a. the temperature 
b. the pressure 
c. physical characteristics of the liquid 
d. all of the above 
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________5.  A pressure cooker is able to cook foods faster because it keeps the ___________ 
                     inside the cooker where it causes the pressure on the surface of the liquid to  
                     increase. 

a. water 
b. vapor 
c. hot air 
d. enzymes 

 
Agricultural Applications 
 
________1.  Most engine cooling systems are designed to allow for up to _________pounds of  
                     pressure per square inch. 

a. 15 
b. 20 
c. 25 
d. 30 

 
________2.  Gasoline engines are designed to operate at ______ to ______ degrees Fahrenheit. 

a. 120; 150 
b. 110; 140 
c. 165; 185 
d. 180; 210 

 
________3.  Which of the following statements is NOT true? 

a. By raising the boiling point, a liquid can be brought to a higher temperature 
before boiling occurs. 

b. In an engine, pressure caps are designed to allow a buildup of pressure in the 
cooling system to the designated point. 

c. The food processing industry does not use many techniques that alter the  
boiling point of water. 

d. Water cooling systems utilize pressure and boiling point principles. 
 
Making Cheese 
 
Science Connections 
 
________1.  What is the decomposition reaction produced by water called? 

a. casein 
b. hydrolysis 
c. ripening 
d. proteolytic 

 
________2.  What is the watery liquid that is separated from the milk curd after coagulation 
                      called? 

a. whey 
b. curd 
c. casein 
d. hydrolysis 
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________3.  Which of the following statements is NOT true? 

a. Lactic acid bacteria is harmless. 
b. Lactic acid bacteria do little to improve the flavor and texture of dairy products. 
c. Lactic acid bacteria have been found to increase the absorption of calcium. 
d. Lactic acid bacteria help with the utilization of Vitamin D 

 
________4.  Milk contains about ________percent protein 

a. 10 
b. 8 
c. 6.5 
d. 3.5 

 
________5.  Ripening of cheese is brought about by _______which are released when starter  
                     bacteria break down. 

a. whey 
b. enzymes 
c. hydrolysis 
d. casein 

 
Agricultural Applications 
 
________1.  Over _______types of cheese are manufactured in the United Sates 

a. 200 
b. 300 
c. 400 
d. 500 

 
________2.  What is the most expensive part of cheese production? 

a. curing 
b. the coagulating agent 
c. coloring agent 
d. freshening agent 

 
________3.  Approximately _______percent of all milk produced in the United States is used for  
                     making cheese. 

a. 20 
b. 30 
c. 40 
d. 50 
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Making Ice Cream 
 
Science Connections 
 
________1.  Which of the following terms describes a type of heat transfer that takes place 
                      when two bodies or objects of different temperatures are in contact with each 
                      other. 

a. convection 
b. emulsification 
c. conduction 
d. crystallization 

 
________2.  Which of the following is the primary contributor to the rich and creamy texture  
                      and flavor of ice cream? 

a. salt 
b. milk fat 
c. ice crystals 
d. sugar 

 
________3.  Adding emulsifiers to an ice cream mixture will make the product: 

a. smoother textured 
b. thicker 
c. thinner 
d. more likely to melt 

 
________4.  Which of the following is not an example of a product that can be used as a  
                      sweetner in making ice cream? 

a. oranges 
b. beet sugar 
c. corn sweeteners 
d. honey 

 
________5.  Which of the following statements is NOT true? 

a. Rapid freezing results in the formation of smaller ice crystals 
b. Aging promotes the crystallization of fats and absorption of proteins on fat 

globule surfaces. 
c. The ice cream mixture freezes due to the transfer of heat from the mix to the 

ice/water mixture. 
d. A greater concentration of sugars in the mixture raises the freezing point. 

 
Agricultural Applications 
 
________1.  Which of the following nutrients does ice cream provide? 

a. protein 
b. vitamins 
c. phosphorus 
d. all of the above are provided by ice cream 
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________2.  The average person in the United States consumes nearly________ gallons of ice milk  
                     and other frozen deserts each year? 

a. 2 
b. 4 
c. 6 
d. 8 

 
________3.  In what year is it estimated that ice cream was first served in the United States? 

a. 1650 
b. 1777 
c. 1823 
d. 1901 
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     1.  D 
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Agriculture 
      1.  A 
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Specific Heat 
Science 
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     2.  B 
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Evaporative Cooling 
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     1.  B  
     2.  D 
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     5.  A 
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     1.  D 
     2.  C 
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Vibrating Bodies 
Science 
     1.  B 
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       1.  A 
       2.  A 
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Science 
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    2.  C  
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       1.  D 
       2.  B 
       3.  C 
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       2.  B 
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Science 
     1.  B 
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       1.  A 
       2.  C 
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Agriculture Agriculture 
     1.  A       1.  B 
     2.  B        2.  D 
     3.  C       3.  D  
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    2.  B      2.  C 
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Agriculture Agriculture 
      1.  D 
      2.  A 
      3.  D 
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Science 
     1.  C 
     2.  C 
     3.  C 
     4.  C 
     5.  D 
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      1.  B 
      2.  A 
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      1.  B 
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      3.  A 
 
Algin Worms 
Science 
    1.  D 
    2.  A 
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    4.  B 
    5.  A 
 
Agriculture 
     1.  B 
     2.  D 
     3.  B 



Chemistry of Popcorn Agriculture 
Science      1.  C 
    1.  C      2.  A 
    2.  A      3.  B 

    3.  C  
    4.  B Making Ice Cream 
    5.  D Science 
     1.  C 
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     1.  B     3.  A 
     2.  D      4.  A 
     3.  C     5.  D 
  
Testing for Vitamin C Agriculture 
Science      1.  D 
    1.  B      2.  C 
    2.  A      3.  B 
    3.  B  
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    5.  C  
  
Agriculture  
     1.  C  
     2.  D  
     3.  B  
  
Pressure and Boiling Point  
Science  
    1.  A  
    2.  C   
    3.  B  
    4.  D  
    5.  B  
  
Agriculture  
     1.  A  
     2.  C  
     3.  C  
  
Making Cheese  
Science  
    1.  B  
    2.  A  
    3.  B   
    4.  D  
    5.  B  
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