Physics Guiding Questions

Unit 1:  Measurement and Symbolic Representation
1.  Can the student differentiate between accuracy and precision?

2.  Can students determine the precision of measuring devices and record data to reflect the

     proper number of significant digits?

3.  Can students use scientific notation?

4.  Can students cancel units to check for correct set-up of problems using dimensional analysis. 

5.  Can students identify proper safety procedures and equipment for specific experiments?

6.  Can students collect data and use it to produce a graph? 

Unit 2:  Forces and Linear Motion
7. Can students list and differentiate among the different kinds of forces? 

8. Can students calculate speed, acceleration, and momentum of objects using mathematical formulas?

9. Can students create graphs of constant speed and acceleration?

10. Can the student interpret distance versus time, acceleration vs. time and velocity vs. time graphs?

11.    Can students derive simple acceleration vs. time and velocity vs. time graphs from observation of a moving object?

12. Can students discuss what factors determine the way objects move?

13. Can students explain how momentum is different from velocity and acceleration?

14. Can students examine experimental results to determine whether or not they follow the rules of evidence?

Unit 3:  Motion in Two Dimensions and Periodic Motion
15. Can students distinguish between and give examples of scalar and vector quantities?

16. Can students use triangle trigonometry and scale drawings to resolve vector problems?

17. Can students solve centripetal force and acceleration problems?

18. Can students find horizontal and vertical components of projectiles and use these to find distance, time in the air, and launch angles?

19. Can students analyze the periodic motion of a pendulum and a spring?

20. Can students resolve torque problems using force and torque arms?

21. Can students assign relative strengths to fundamental forces?

Unit 4:  Energy
22. Can students discuss the relationship among work, power, and energy and solve problems demonstrating these relationships?

23. Can students explain and solve problems demonstrating energy being transformed from potential to kinetic energy?

24. Can students list ways individuals consume energy?

25. Can students calculate mechanical advantage and efficiency of simple machines?

26. Can students explain why energy is so expensive even though energy comes ultimately from the sun?

27. Can students apply energy and work transformations to real life situations?

28. Can students discuss why we have energy shortages?

Unit 5:  Interactions of Energy and Matter/Waves
29. Can students describe the nature of waves?

30. Can students explain why waves are critical to energy transfer?

31. Can students differentiate among wave types?

32. Can students diagram and give examples of wave interactions with other waves and with matter including constructive and destructive interference, behavior of waves at boundaries, and the Doppler effect?

33. Can students do calculations for reflection and refraction of waves?

34. Can students label the parts of a wave?

35. Can students solve problems involving the movement of sound and electromagnetic waves through different media?

Unit 6:  Interactions of Energy and Matter/Electricity and Magnetism 
36. Can students solve problems involving point charges?

37. Can students draw diagrams representing lines of force around point charges, magnets, and current-bearing wires?

38. Can students describe applications of electrostatics?

39. Can students construct and label circuits?

40. Can students solve problems involving amperage, voltage, resistance, energy, and power?

41. Can students relate motors and generators to electromagnetic induction?

42. Can students explain how electricity is transported?

43. Can students discuss the significance of electricity in our lives?

