Physics I

Standard 1:  Science as Inquiry – The student will develop the abilities necessary to do scientific inquiry and develop an understanding of scientific inquiry.


Benchmark 1:  The student will demonstrate the abilities necessary to do scientific

 inquiry.




Indicators:

1. Designs investigations, including developing questions, gathering and analyzing data, and designing and conducting research.  

2. Correctly uses the appropriate technological tools and mathematics in their own scientific investigations.  
3. Actively engages in conducting an inquiry, formulating and revising his or her scientific explanations and models (physical, conceptual, or mathematical) using logic and evidence, and recognizing that potential alternative explanations and models should be considered. 
Standard 2B:  (Physics) Physical Science – The student will develop an understanding of the structure of atoms, compound, chemical reactions, and interactions of energy and matter.  

Benchmark 1:  The student will understand the relationships between force and 

motion.



Indicators:
1. How to solve problems involving constant speed and average speed. 

2. When forces are balanced no acceleration occurs, and thus an object continues to move at a constant speed or stays at rest (Newton's First Law). 

3. How to apply the law F=ma to solve one-dimensional motion problems involving constant forces (Newton's Second Law). 

4. When one object exerts a force on a second object, the second object always exerts a force of equal magnitude and opposite direction. (Newton's Third Law). 

5. The relationship between the universal law of gravitation and the effect of gravity on an object at the surface of the Earth.

6. Applying a force to an object perpendicular to the direction of its motion causes the object to change direction but not speed (for example, the Earth's gravitational force causes a satellite in a circular orbit to change direction but not speed). 

7. Circular motion requires application of a constant force directed toward the center of the circle. 

8. Newton's Laws are not exact but they provide very good approximations unless an object is moving close to the speed of light or is small enough that the quantum effects are important. 

9. How to solve free-fall problems.

10. How to solve two-dimensional trajectory problems. 

11. How to resolve two-dimensional vectors into their components and calculate the magnitude and direction of a vector from its components. 

12. How to solve two-dimensional problems involving balanced forces (statics). 

13. How to solve problems in circular motion, using the formula for centripetal acceleration in the following form: a=v2/r. m.* how to solve problems involving the forces between two electric charges at a distance (Coulomb's Law) or the forces between two masses at a distance (Universal gravitation).

14. Understand the difference between weight and mass.

Benchmark 2:  The student will understand the conservation of mass and energy, 

and the First and Second Laws of Thermodynamics.




Indicators:

1. Understands matter has energy.  Mass and energy can be interchanged.  The total energy in the universe is constant, but the type of energy may vary.


2. How to calculate kinetic energy using the formula KE=(1/2)mv2. 
How to calculate changes in gravitational potential energy near the Earth using the formula (change in potential energy)   GPE = mgh (change in the elevation). 

3. How to solve problems involving conservation of energy in simple systems such as falling objects or roller coaster cars. (MEi = MEf).

4. How to calculate momentum as product mv. 

5. Momentum is a separately conserved quantity, different from energy. 

6. An unbalanced force on an object produces a change in its momentum. 

7. How to solve problems involving elastic and inelastic collisions in one dimension using the principles of conservation of momentum and energy. 

8. How to solve problems involving conservation of energy in simple systems with various sources of potential energy, such as capacitors and springs.

Benchmark 3:  Energy cannot be created or destroyed although in many processes energy is transferred to the environment as heat.



Indicators:

1. Heat flow and work are two forms of energy transfer between systems. 

2. The work done by a heat engine that is working in a cycle is the difference between the heat flow into the engine at high temperature and the heat flow out at a lower temperature (First Law of Thermodynamics).

3. Thermal energy (commonly called heat) consists of random motion and the vibrations and rotations of atoms and molecules. 

4. The higher the temperature, the greater the atomic or molecular motion. 

5. Most processes tend to decrease the order of a system over time, and energy levels are eventually distributed uniformly (2nd Law of Thermodynamics). 

6. Entropy is a quantity that measures the order or disorder of a system, and is larger for a more disordered system (2nd Law of Thermodynamics). 

7. The statement "entropy tends to increase" is a law of statistical probability that governs all closed systems (Second Law of Thermodynamics). 

8. How to solve problems involving heat flow, work, and efficiency in a heat engine and know that all real engines have some heat flow out and are thus not a closed system.

Benchmark 4:  Waves have characteristic properties that do not depend on the 

type of wave.

Indicators:

1. Waves carry energy from one place to another. 

2. How to identify transverse and longitudinal waves in mechanical media such as springs, ropes, and the Earth (seismic waves). 

3. How to solve problems involving wavelength, frequency, and wave speed. 

4. Sound is a longitudinal wave whose speed depends on the properties of the medium in which it propagates.

5. Radio waves, light and X-rays are different wavelength bands in the spectrum of electromagnetic waves whose speed in vacuum is approximately 3x108 m/s (186,000 miles/second). 

6. How to identify the characteristic properties of waves: interference (beats), diffraction, refraction, Doppler effect, and polarization.

7. The electromagnetic spectrum is made of various types of waves that have differing wavelengths and energy.

Benchmark 4: Electric and magnetic phenomena are related and have many practical applications.(Volora, I don’t get to electricity most years. I have made changes for if I did.)
Indicators:

1. How to predict the voltage or current in simple direct current electric circuits constructed from batteries, wires, resistors, and capacitors. 

2. How to solve problems involving Ohm's law. 

3. Any resistive element in a DC circuit dissipates energy which heats the resistor.

4. Students can calculate the power (rate of energy dissipation) in any resistive circuit element by using the formula Power = (potential difference IR) times (current I) = I2R. 

5. The properties of transistors and their role in electric circuits. 

6. Charged particles are sources of electric fields and experience forces due to the electric fields from other charges.

7. Magnetic materials and electric currents (moving electric charges) are sources of magnetic fields and experience forces due to magnetic fields of other sources.

8. How to determine the direction of a magnetic field produced by a current flowing in a straight wire or in a coil. 

9. Changing magnetic fields produce electric fields, thereby inducing currents in nearby conductors. 

10. Electric and magnetic fields contain energy and act as vector force fields. 

11. The force on a charged particle in an electric field is qE, where E is the electric field at the position of the particle and q is the charge of the particle. 

12. How to calculate the electric field resulting from a point charge. 

13. Static electric fields have as their source some arrangement of electric charges. 

Benchmark 5: Nuclear processes are those in which an atomic nucleus changes, 




including radioactive decay of naturally occurring and 




human-made isotopes, nuclear fission, and nuclear fusion. 



Indicators:

1. Students know protons and neutrons in the nucleus are held together by nuclear forces that overcome the electromagnetic repulsion between the protons.

2. Students know the energy release per gram of material is much larger in nuclear fusion or fission reactions than in chemical reactions. The change in mass (calculated by E = mc2) is small but significant in nuclear reactions.

3. Students know some naturally occurring isotopes of elements are radioactive, as are isotopes formed in nuclear reactions.

4. Students know the three most common forms of radioactive decay (alpha, beta, and gamma) and know how the nucleus changes in each type of decay.

5. Students know alpha, beta, and gamma radiation produce different amounts and kinds of damage in matter and have different penetrations.

6. Students know how to calculate the amount of a radioactive substance remaining after an integral number of half-lives have passed.

7. Students know protons and neutrons have substructures and consist of particles called quarks.
Standard 5:  Science and Technology – The student will have a variety of educational experiences which involve science and technology.  The student will begin to understand the design process, which includes this general sequence: state the problem, the design, and the solution.  
Benchmark 1:  The student will develop an understanding that technology is applied science.




Indicators:

1. Understands technology is the application of scientific knowledge for functional purposes.  
Standard 6:  Science in Personal Environmental Perspectives – The student will demonstrate personal health and environmental practices.  

Benchmark 1:  The student will develop an understanding of the overall functioning of human systems and their interaction with the environment in order to understand specific mechanisms and processes related to health issues.



Indicators:

1. Understands the severity of disease symptoms is dependent on many factors. 

Benchmark 2:  The student will understand that human populations use natural resources and influence environmental quality.  



Indicators:

1. Understands natural resources from the lithosphere and ecosystems are required to sustain human populations.  

Benchmark 4:  The student will understand the effect of natural and human-influenced hazards.



Indicators:

1. Understands that natural processes on the Earth may be hazardous for humans. 

Standard 7:  History and Nature of Science – The student will experience some things about scientific inquiry and learn about people from history.

Benchmark 1:  The student will develop an understanding that science is a human endeavor that uses models to describe and explain the physical universe.




Indicators:

1. Explains how science uses peer review, replication of methods, and norms of honesty.  

2. Recognizes the universality of basic science concepts and the influence of personal and cultural beliefs that embed science in society. 
3. Recognizes that society helps create the ways of thinking (mindsets) required for scientific advances, both toward training scientists and educating a populace to utilize benefits of science (e.g., standards of hygiene, attitudes toward forces of nature, etc.). 

4. Understands there are many issues which involve morals, ethics, values or spiritual beliefs that go beyond what science can explain, but for which solid scientific literacy is useful. 

Benchmark 2:  The student will develop an understanding of the nature of scientific knowledge.



Indicators:

1. Understands scientific knowledge describes and explains the natural world.  Scientific knowledge is provisional and is subject to change as new evidence becomes available. 

2. Understands scientific knowledge begins with empirical observations, which are the data (also called facts or evidence) upon which further scientific knowledge is built. 

3. Understands scientific knowledge consists of hypotheses, inferences, laws, and theories. 

