2013-2014 Honors Lab Physics

MIDTERM EXAMINATION STUDY GUIDE
About the Exam 
The Honors Lab Physics Midterm Examination is a computer based multiple-choice exam designed to assess the knowledge and skills developed by the students during the first two marking periods. The multiple-choice questions will each have four (4) possible answers for the student to choose from during the examination. You will be provided with an equation and constants reference sheet on the day of the exam. 

Concepts and Skills on the Honors Lab Physics Midterm Examination 
 Physics Toolkit (Metrics, significant figures, terms, scientific notation, scientific method) 

 Vectors-Concept and Graphical Representation (Concept of resultant, adding head to tail, what defines a vector, simple vector addition, slope) 

 Velocity Concepts and Calculations (Concept of speed vs velocity, simple calculations) 

 Reading and Interpreting Graphs and Data Tables - (Displacement vs. time graph analysis, Reading and interpreting a data table of distance and time, Velocity vs. time graph analysis including displacement, Dot diagrams) 

 Acceleration Concepts and Calculations - (Concept of acceleration and simple acceleration calculations) 

 Forces and Newton’s Laws - (What is and is not a force, application of all 3 of Newton’s Laws, Force Diagrams, concept of Friction, Calculating net force and acceleration, Effect of unbalanced forces) 

 Circular Motion and Newton’s Law of Gravitation - (Cause of circular motion and its effects, centripetal acceleration, mass vs. weight, strength of gravitational forces, effect of changing weight of objects or distance on force) 

 Linear Momentum - (Conservation of Momentum, Conservation of Momentum during Collisions, and Impulse) 

Honors Physics Midterm
 Exam Study Guide Outline 2014
1) Know the definition of physics and the different topics of physics (optics, mechanics, relativity, etc).

2) Steps of the Scientific Method.

3) What are the SI Base Units and what do they measure? 

4) Know how to use the various prefixes and convert between them?

5) Accuracy and Precision

6) Significant figures (Atlantic-Pacific rule)

7) How many digits should your answer have based on significant figures for multiplication, division, addition, and subtraction?

8) Define Displacement, Velocity, speed, acceleration, instantaneous velocity, and ∆.
9) Interpret position vs. time graph.
10) Interpret velocity vs. time graph.
11) How does acceleration affect the velocity vs. time curve?
12) How does velocity affect the position vs. time curve?
13) What does the slope of any graph indicate?
14) What does the area under the velocity vs. time graph indicate?
15) Calculate displacement?
16) Calculate velocity?
17) Calculate speed?
18) Calculate acceleration?
19) Calculate time for horizontal motion?
20) What is the difference between displacement and distance?
21) What is the difference between velocity and speed?
22) What is a vector and give an example? Add vectors?
23) What is a scalar and give an example?
24) Calculate height in free fall problems?
25) Calculate vertical free fall velocity?
26) Calculate time for free fall?
27) Define Free fall and Free fall acceleration?
28) Be able to solve projectile motion problems for projectiles launched horizontally. Be able to solve projectile motion problems for projectiles launched at an angle.

29) Calculate Final and Initial Velocity, Range, elevation, time and speed of impact. Know the value of horizontal acceleration and vertical acceleration under any circumstance. When is Vertical initial velocity zero?

30) Define Force, contact force, field force, Newton’s 1st,2nd, and 3rd law, inertia, newton, action-reaction pairs, normal force, weight, force due to gravity, free-body diagram,  tension, Equilibrium, Static friction, kinetic friction, coefficient of static and kinetic friction.

31) What is the significance of Net Force = 0.

32) What is the significance of constant velocity?

33) What is the significance of Net Force > 0?

34) Which is greater, kinetic or static friction?

35) How do you calculate: (Object on a horizontal surface, moving or stationary))

a. Weight or Force due to gravity

b. Normal Force

c. Force due to friction (kinetic and static)

d. Coefficient of static and kinetic friction

e. Applied force

f. Net Force

g. Acceleration

h. Mass

36) How do you calculate: (Object on an incline, moving or stationary)

a. Weight or Force due to gravity

b. Normal Force

c. Force due to friction (kinetic and static)

d. Coefficient of static and kinetic friction

e. Applied force

f. Net Force

g. Acceleration

h. Mass

37) Draw and label a basic free body diagram.

38) Define Momentum and give the units?

39) What is the equation for momentum?

40) State the law of conservation of momentum in words and equations?

41) What is a collision?

42) What is the impulse-momentum theorem in words and equations?

43) What is impulse? Equation for impulse?

44) What is an inelastic collision? Equation for momentum?

45) What is an elastic collision? Equation for momentum?

46) What happens to momentum and Kinetic energy for both elastic and inelastic collisions?

47) Basic Momentum calculation for a single object.

48) Conservation of momentum calculations for two objects colliding and separating after the collision. (Elastic collision)

49) Conservation of momentum calculations for two objects colliding and not separating after the collision (inelastic collision)

50) Solve an impulse-momentum theorem problem. Solve Impulse, change in momentum, force, time, velocity, mass.

51) Identify the correct symbol for the following variables:
a. Angular displacement
b. Angular velocity
c. Angular acceleration
d. Arc length
e. Radius
f. Circumference
g. Period
h. Centripetal force
i. Centripetal acceleration
j. Tangential acceleration
52) What is uniform circular motion?
53) What is the direction of centripetal acceleration and centripetal force?
54) What is the direction of tangential acceleration and tangential/linear velocity?
55) Convert from degrees to radians?
56) Convert from rev/min to rad/s
57) Convert from radians to degrees
58) Calculate angular speed?
59) Calculate angular acceleration?
60) Know how to work with one rotation?
61) Calculate period and time for circular motion?
62) Calculate revolutions?
63) Calculate any value from the four Angular Kinematic equations.

64) Calculate Tangential Speed? (Same as linear speed)

65) Calculate Tangential Acceleration?

66) Calculate from angular to linear values using the equations given?

67) Calculate centripetal acceleration?

68) Calculate centripetal force?

69) Identify the correct symbol for the following variables:
a. Period
b. Universal Gravitation Constant
c. Mean distance
d. Orbital Speed
70) What is the law of Universal Gravitation?
71) Mutual force/action-reaction pairs as it applies to gravitation.
72) Kepler’s First Law?
73) Kepler’s Second Law?
74) Kepler’s Third Law?
75) Solve for any variable in the Law of Universal Gravitation Equation?
76) Solve for any variable in Kepler’s third law equation?
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