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39 Benchmarks

Physical Sciences

Standard 10: Understands energy’s forms, transformations, and interactions with matter.

SC12.P.10.1
State and apply the concepts of temperature, temperature scales and absolute zero.

· Convert between units of measure including temperature scales.

SC12.P.10.2
Solve conceptual and mathematical problems using the Ideal Gas Law.

· Solve ratios and isolate variables through algebraic manipulation.

SC12.P.10.3
Relate the Kinetic Theory of Gases to the concepts o temperature, heat, pressure and volume of gases.

SC12.P.10.4
Describe the process of evaporation and its role as a cooling process.

SC12.P.10.5
Describe the operation of heat engines.

SC12.P.10.6
State and apply vocabulary relevant to waves and sound.

· Mechanical waves

· Electromagnetic waves

· Longitudinal waves

· Transverse waves

· Pulse

· Standing wave

· Node

· Antinode

· Amplitude

· Period

· Doppler effect

· Pitch

· Loudness

· Octave

· Dissonance

· Consonance

· Harmonics

· Beats

· Constructive and destructive interference

· Resonance

SC12.P.10.7
Solve conceptual and mathematical wave problems using appropriate wave equations.

SC12.P.10.8
Observe and analyze wave behavior

SC12.P.10.9
Apply knowledge of harmonics to calculate the speed of sound.

SC12.P.10.10
Observe and describe wave behavior at boundaries between media.

SC12.P.10.11
State and apply vocabulary relevant to light and optics

· Electromagnetic radiation

· Optical illusions

· Color and pigment

· Reflection

· Refraction

· Diffraction

· Dispersion and color

· Snell’s law

· Index of reraction

· Critical angle

· Focal point

· Concave

· Convex

· Converging

· Diverging

· Real image

· Virtual image

· Magnification

· Polarization

SC12.P.10.12
Observe and describe the behavior of light.

SC12.P.10.13
Draw ray diagrams for converging and diverging lenses and mirrors

· Describe the size, location, and orientation of the image.

· Calculate magnification and image height.

SC12.P.10.14
Observe and analyze behavior of mirrors and lenses.

SC12.P.10.15
Describe historical observations involving the nature of light.

· Measurement of the speed of light in a vacuum

· Light does not require a medium to propagate

· The speed of light is a constant

· Light is an electromagnetic wave

· Light photons act as particles

SC12.P.10.16
Solve one-dimensional conceptual and mathematical problems using the Lorentz factor

· Time dilation

· Length contraction

· Relativistic mass

SC12.P.10.17
Describe experimental evidence that supports time dilation

SC12.P.10.18
Use emission spectroscopy to identify an unknown element in a lab activity.

SC12.P.10.19
Solve conceptual and mathematical problems using the mass-energy equivalence formula (E = mc2)

SC12.P.10.20
State and apply vocabulary relevant to mechanical energy

SC12.P.10.21
Solve conceptual and mathematical problems using appropriate energy equations.

SC12.P.10.22
Given appropriate constraints, apply knowledge of mechanical energy and circular motion to design a scale model of a roller coaster.
Standard 11:  Understands forces and motion.  

SC12.P.11.1
State and apply vocabulary relevant to vectors and scalars.

SC12.P.11.2
Add vectors geometrically.

· Graphical analysis

· Mathematical analysis

SC12.P.11.3
Resolve vectors into perpendicular components

· Select appropriate trigonometric equations

· Find the resultant of perpendicular vectors.

· Find the resultant of non-right angle vectors.

SC12.P.11.4
Demonstrate the independence of perpendicular vectors.

· Apply to word problems and conceptual questions.

SC12.P.11.5
State and apply vocabulary relevant to projectile motion.

SC12.P.11.6
Analyze trajectory of a projectile for height, range, horizontal and vertical velocity.

SC12.P.11.7
Collect trajectory data and predict the range of a projectile in lab activities.

SC12.P.11.8
Solve conceptual and mathematical projectile problems using appropriate equations of motion.

SC12.P.11.9
Calculate stress, strain and deformation.

SC12.P.11.10
Apply equilibrium of forces to calculate internal forces in a truss.

SC12.P.11.11
Evaluate and design trusses.

SC12.P.11.12
Given Yield and Ultimate Strength, evaluate if a member of a truss will fail.

SC12.P.11.13
State and apply vocabulary relevant to circular motion.

· Centripetal force

· Centripetal acceleration

SC12.P.11.14
Solve conceptual and mathematical problems using appropriate circular motion equations.

· Observe and analyze factors that affect objects in circular motion.

Nature of Science
Standard 12:  Understands the nature of scientific knowledge and inquiry.  

SC12.P.12.1
Knows how to conduct scientific investigations

· Identify a topic for scientific inquiry

· Form a testable hypothesis

· Identifies and clarifies the methods, controls and variables

· Record and analyze data 

· Evaluate experimental results

SC12.P.12.2
Evaluate the results of scientific investigations, experiments, observations, theoretical and mathematical models, and explanations proposed by other scientists
SC12.P.12.3
Uses biological technology and mathematics to perform accurate scientific investigations and communications 
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