
Lecture and Lab Standards  Spring ‘11 

S1-SUF  SI System, Unit Conversions, Fundamental Quantities 
 (Week 1 and 2) 

• Define the three fundamental physical quantities we have introduced, and list their 
common Metric and English units. 

• Explain what area and volume measure. 
• Define period and frequency and explain their relationship to each other.  Define the 

unit hertz (Hz).        
• Remember the factors-of-ten associated with common metric prefixes: milli-, centi-, 

kilo-, mega-, and giga-; and convert between them 
• Can write metric prefixes in Scientific Notation convert between them in this 

fashion. 
• Convert distances and speeds from metric to English units, and vice versa. 
• Can perform a multi-dimensional unit conversion, clearly showing all work.                                                                                             

S2-KIN  Kinematics – 1D motion with Constant acceleration  
 (Week 3) 

• Distance vs. displacement: definitions of each, and how to measure 
• Speed vs. velocity: difference between; how to calculate  
• Acceleration 
• Linear addition/subtraction of vectors 
• Simple types of Motion: can describe an object’s motion when 

o v = 0 
o v = constant 
o a = constant 

• Can draw and/or interpret kinematic graphs 
• Can perform calculations when vi ≠ 0 and a ≠ 0. 

S3-DYN Dynamics – Force and Newton’s Laws     
 (Weeks 4 and 5) 

• Define, explain and recognize equilibrium: static and dynamic 
• Define N1, and explain whether (and how) it may apply to a situation. 
• Define N2, net force.  From multiple forces, calculate net force, solve for 

acceleration. 
• Recognize Weight as a Force, and calculate the weights of various objects in various 

situations. 
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• Can correctly draw Force Diagrams of an object, identifying all forces and any net 
force. 

• Given acceleration/mass, solve for one-or-more forces acting on an object. 
• Correct statement and usage of N3 
• Using the above ideas, analyze and/or solve a situation not described in class and/or 

synthesizing concepts from other Standards. 

S4-NCA Non-Constant Acceleration & Rotational Motion 
 (Week 6) 

• Define Centripetal Acceleration as the acceleration associated with circular motion, 
pointing towards the center of the circle. 

• Can extrapolate centripetal acceleration to situations in which an entire circle is not 
completed. 

• Can give examples of Centripetal Force.  Understands that FC is not, by itself, a 
physical force (like friction, rope tension, gravity, support force), but is simply a 
physical force that is currently causing something to exhibit circular motion. 

• Can define the mathematical expression of centripetal acceleration; ac = v2/r; and 
explain its consequences. 

• Can use Newton’s 2nd Law to determine FC from aC, and vice-versa. 
• Define projectile motion and explain how an object’s moves in the horizontal and 

vertical directions 
• Simple Harmonic Motion: define, explain and give simple examples 
• Falling with Air Resistance: explain how this type of motion is different from Free 

Fall; explain how an object’s motion is different in this case. 

S5-UG Universal Gravitation      
 (Week 8) 

• Can distinguish weight from mass, and define each term. 
• Can calculate the force of gravity (weight) of something at/near Earth’s surface 
• Can state, define, and use the Universal Law of Gravitation to calculate the 

gravitational pull on an object. 
•  
• Can explain “g”, and how/why its value may change on different astronomical 

bodies. 
• Can explain tides/tidal forces as a result of the inverse-square nature of gravity 
• Can explain why astronauts in orbit are “weightless” 
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S6-MOM Momentum and Impulse       
 (Week 9) 

• Define Momentum in words and mathematical equation.  Explain each portion of 
the equation. 

• Explain what is meant by “conservation of momentum”, and define conditions 
and/or limits for its application (i.e. no outside forces; conservation immediately 
following “event” in the presence of friction) 

• Explain ways to change momentum (∆v, ∆m).  Relate ∆v to N2. 
• Define Impulse (I = Ft), and explain what the components mean.  Relate Impulse to 

change in momentum (via N2), and explain/give examples of situations in which 
varying _t_ may be desired (long _t_, short _t_). 

• In a linear collision between two objects determine whether momentum is 
conserved, and under what limits, and use the concept to determine various 
velocities and/or masses of components. 

• Using the above ideas, analyze and/or solve a situation not described in class. 

S7-WaE Work and Energy         
 (Week 10) 

• Define Energy, and explain what is meant by its conservation.  Contrast the Physics 
definition with the “social” definition (i.e. “turn of lights to conserve energy) 

• Define in words and equations: Kinetic Energy; Gravitational Potential Energy 
• Define in words, and give examples of: elastic (spring) PE; Internal Energy; 

Thermal Energy; Electrical Energy 
• Define Work – explain ways in which work may change energy (W = ∆GPE; W = 

∆KE) 
• Explain simple machines – levers and inclined planes – using concepts of work and 

energy conservation. 
• Explain simple (no friction) transformation of energy between KE and GPE 
• Explain above energy transformations when friction (air resistance) is present 
• Collisions: identify collisions in which energy is conserved, and those in which it is 

not.  Explain what is meant, in these cases, by “conservation of energy”.   
• Using the above ideas, analyze and/or solve a situation not described in class. 
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S8-SOM   States of Matter         
 (Week 11) 

• Identify and define the parts of an atom (electron, proton, neutron, nucleus, electron 
shells/cloud) 

• Define the terms: atom, molecule, compound, element, atomic number, 
mixture/solution 

• Define the 3 common phases of matter, and their properties 

S9-TDN Thermodynamics       
 (Week 12) 

• Identify “heat” as a form of energy 
• Define “temperature” as a measure of internal Kinetic Energy, and relate this to 

phases of matter. 
• Can explain the term “absolute zero”. 
• Can explain/identify the three forms of heat transfer: conduction, convection, 

radiation 
• Define and describe the consequences of the First Law of Thermodynamics: ∆U = W 

+ Q 
• Define the term Specific Heat Capacity.  Use Q=mc∆T to perform simple 

calculations. 
• Explain how changes of phase occur.  Describe the physical processes occurring. 
• Can use water’s latent heats of fusion/vaporization to perform simple calculations 
• Can explain Dew Point and relative humidity. 

 

S10-SE  Static Electricity         
 (Week 13) 

• Define “charge”, explain what is meant by positive and negative 
• Explain that in normal matter, only the electrons move.  Explain how a macroscopic 

object becomes “positively charged” or “negatively charged” 
• Explain the difference between neutral atoms and charged ions. 
• Relate some of Benjamin Franklin’s work, especially the part about guessing 

incorrectly the direction of current flow 
• Explain what an electric field is, and show how field lines are used to represent one 
• Explain the mechanism behind “static electricity” sparks  
• Explain the electrostatic methods of charging: polarization, conduction, induction 
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• Explain the 1/r2 nature of Coulomb’s law, how this applies to charge-by-
polarization, and relate back to tidal forces. 

S11-EC  Electric Circuits         
 (Week 14) 

• Define electric current and the ampere 
• Compare properties of conductors, insulators, semiconductors and 

superconductors, and give examples of each 
• Define electrical resistance and the ohm 
• Define voltage and the volt 
• Explain the analogy between electric circuits and water flowing in pipes 
• Define Ohm’s Law, and use it to solve simple circuit problems. 
• Recognize series and parallel circuits, and draw circuit diagrams. 
• Use Ohm’s Law to solve more complex circuit problems 
• Compute electric power from P = VI and explain ohmic heating 

S12-MAG  Magnetism         
 (Week 15) 

• Identify the structure of common magnet types (bar, horseshoe) and sketch the field 
lines around the magnet poles.  Identify why differently-shaped magnets may be 
useful in various applications.   

• Compare and contrast electrostatics and magnetism 
• Explain why some materials are responsive to magnetic fields, and others are not.   
• Explain how magnetic fields exert forces on electric charges 
• Describe how moving charges give rise to magnetic fields.  Explain how an 

electromagnet works. (or, how to build an electromagnet) 
• Describe what a solenoid is, and give examples of how it may be used.  Explain the 

mechanism(s) by which it works. 
• Explain how a transformer works, and how it assures Conservation of Energy. 
• Explain how metal detectors / sensors at the stoplight work. 
• Describe how an electric motor works.  Relate this to an electric generator. 
• Explain how a particle accelerator (such as the LHC) operates. 
• Describe the basics of sound reproduction using electromagnetic means. 
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Lab Standards 
• Purpose/Procedure: Can articulate (in writing) the purpose of the lab, synopsis of 

the procedure, and the expected outcome(s). 
 

• Data:  Can take careful data, and present it effectively on paper or in a 
spreadsheet. 
 

• Spreadsheet: Can use a spreadsheet program to manipulate data, including but not 
necessarily limited to: mathematical operations on columns of numbers, making 
graphs. 
 

• Analysis:  Can use basic data analysis tools (% Error, σ2) to assess the quality of 
the data taken, and the accuracy of the numerical outcome.  Can discuss methods of 
decreasing error in a particular procedure.  Shows examples of any calculations made 
or analysis performed. 
 

• Graphing: Can define independent and dependent variables in an experimental 
procedure.  Can plot columns of data in Excel, and use trendlines to identify 
relationships (i.e. linear or quadratic) between variables.  Can use measures of the 
“goodness” of a line fit to determine the correctness of a relationship. 
 

• Results:  Can summarize the Results of an experiment:  what the data showed; 
whether a particular procedure was effective and what improvements to the procedure 
might yield better results; whether/how the experimental findings fit into the theoretical 
framework of the topic. 

 

Laboratory Final (rough estimate) 
Devise an experiment to investigate a given topic.  Explain what will be measured, how it 
will be measured, and how you will know whether your results are successful. 

Given a particular measurement, discuss ways in which to minimize error. 

Given a set of data, determine the relationship between the dependent and independent 
variables.  
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