AP Physics Lab #1- Constant Motion

Read the following reminders for ALL labs CAREFULLY (Do NOT include this section in your Lab #1 write-up but DO follow all of the directions in it including #8):

1. In our labs, you will be typically performing the procedure of the experiment with a lab partner. However, the lab write-up is COMPLETELY an INDIVIDUAL responsibility (you do NOT work together on the lab write-ups). I consider it cheating to electronically (or otherwise) copy or borrow from any other person's lab write-up, whether it be from your lab partner or any other student (current or former). You must do the write up yourself and "from scratch" (you may borrow electronically from the parts of the lab that I post online). 

2. All write-ups will receive fifteen points for including the following elements correctly done: Title (including personal information—please keep the formatting the same as I have it in the lab components I give you), purpose/problem, hypothesis (when applicable), materials, experimental design/procedure, analysis (including all guiding questions and appropriate work shown), and a conclusion.   Raw lab notes from notebook will be stapled to the back of each lab.  All labs must be word processed at home and should be printed at home. They should be stapled rather than paper clipped and they will go into a lab book at the end of the year—I will be explaining this in more detail later. I will grade them and return them after which you need to SAVE THEM for the lab book.

3. Use the passive voice in lab procedures and analysis and conclusions. Never use the first person ("I") or the second person (“you”) or slang in a lab write-up. Also, edit any parenthetical statements in the procedure or analysis sections that I have provided which should not appear in your write-up (Sometimes these do use first or second person and therefore need to be edited). These are formal write-ups of which you should be proud at the end.

4. Every time you make graphs (all year), make sure that they have appropriate titles, that they begin at the origin (0,0), that all axes are properly labeled (including units), and that all axes have continuous (NO breaks) and regularly graduated scales.

5. Mathematical analysis should be done in the section labeled "Analysis", not in a data table. Show all of your work for each calculation.  You must show an equation every time used, use appropriate subscripts, plug in values with units, and show answers.

6. Equations should include any Greek symbols used in class (i.e. use v = x/t, NOT 

d = vt and especially NOT D=RT). You will not get full credit if you use your own version of an equation.

7. SAVE your graded labs to put in your lab book that will be submitted at the end of the year. You ONLY get credit for your originally graded labs in that lab book—do not lose them or throw them away!

8. If you want credit for Lab #1, write the following sentence in pen after the conclusion to Lab #1:  I ___________________________ (print your name) have read and understand the “Reminders for ALL Labs” section posted online at the beginning of Lab #1 and understand that I will be held responsible for its contents especially in regard to academic integrity and the lab book due at the end of the school year. __________________________________________ (Sign your name)
Name: 

Lab Partners:


Course: AP Physics

Instructor: Mr. Fallon
Period:

Date:
AP Physics Lab #1- Graphing Motion: Position and Velocity
Purpose: To analyze the position and velocity graphs of constant motion  
Background: (you will not include this section in your actual lab write-up—see “Reminders for ALL Labs” above for specifics regarding lab write-up elements). In this lab, you will be given 10 flags that can be stuck into the ground in the soccer field, a tape measure, and a stopwatch.  We will be outside for this lab, so keep in mind that the soccer field may be wet in the morning and you may be in direct sunlight for most of the period, so come prepared.   Remember that the definition of average speed is v = x/t.

Materials: 10 flags, tape measure, and stopwatch
Experimental Design & Procedure:

1. Working in teams, you will go out to the field and measure someone’s motions along a straight line: a constant speed.  
2. Your write-up needs to explain the details of your set-up as well as thoroughly explaining your procedure (such that a reasonably intelligent sophomore in Mrs. Wendling’s class could do EXACTLY the same thing as you using only your lab write-up and your equipment WITHOUT having to talk to you).
Observations & Data: 
(parenthetical values are only samples, don’t include them)

	Interval #
	Displacement during this one interval (m)
	Duration (time) of this one interval (s)
	Average speed during interval (m/s)
	Total Displacement (m)
	Total Time

(s)

	1
	
	      (2.12) 
	
	
	(2.12)

	2
	
	      (3.54)
	
	
	(5.66)

	3
	
	      (3.05) 
	
	
	(8.71)

	4
	
	      (2.78)
	
	
	(11.49)

	5
	
	      
	
	
	And so on

	6
	
	      
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	      
	
	
	

	10
	
	      
	
	
	


Analysis: 
1. 
Calculate the average speed for each interval and record the results in your data tables as featured above (Show all the math and work here— under Analysis #1 in your lab write-up—see "Reminders" section at the top) –i.e. fill in both data tables
2. On graph paper and in pencil, plot the average speeds during each interval 
(y-axis) versus total time (x-axis). The total time for the graph at the end of any given interval is the sum of all the previous interval times plus the current interval time. Record these values in the table to help you with your graph.
3. Draw the best-fit line or curve for the data on your graph. What does the graph show?
4. Calculate the total displacement for each interval (you need not show your work for this). The total displacement at the end of any given interval is the sum of all the previous interval displacements plus the current interval displacement (i.e., the total displacement for the third interval is the sum of displacement #1, displacement #2, and displacement #3). Record these values in the table.
5. For your constant speed motion: calculate (show your work! Here!) the average speed for the entire event (hint: the average speed for the entire event is NOT the average of the individual average speeds; rather it is the TOTAL displacement for the entire event, flag "0" to flag "10", over the TOTAL time). Draw a horizontal red line (with a red pen or pencil) representing this average velocity on your graph. How does this compare to the previous best-fit line/curve and why?

6. On another sheet of graph paper, plot total displacement (the position from the first flag) versus time. Remember that the total displacement at the end of any given interval is the sum of the displacements during each preceding interval plus the current displacement measurement (i.e., the total displacement for the third interval/data point is the sum of displacement #1, displacement #2, and displacement #3).
7. Draw the best-fit line or curve for the data on your graph and calculate its slope. What is the name of the quantity that the slope of the best fit represents?
8. Calculate the standard deviation of the average speeds.  What was the average speed? (Report average speed with the standard deviation as + values after it.)

9. Calculate the percent difference between the average speed you found on your displacement versus time graph and the average speed you found in step 5.
Discussion & Conclusion (Use the hints below but do NOT include them in your write-up):

1. Make sure that this is at least a six sentence, well-developed paragraph regarding what you conclude and have learned (or should have learned) from doing the lab. In this particular lab, it will definitely include a discussion about the meanings of graphs including graph shapes and slope.
2. Always relate the conclusion to the purpose/problem and/or hypothesis (as appropriate/relevant).

3. Do not repeat procedure, observations, or data; rather, conclude (Hint: look at your answers to analysis questions for good concluding thoughts; i.e., what did you learn from doing this lab)
4. Do not include any "fluff" statements (if you want full credit) regarding your emotional responses to the lab or your lab partner. Do not tell me that you learned; rather, tell me what you learned!

Error Analysis (Use the hints below but do NOT include them in your write-up):

1. Include, but do not ever limit your conclusion to, an error analysis. Never say, "Our error was probably due to 'human' error." Never say, "Our error was due to faulty equipment or using it incorrectly." These statements do not relate to error but rather incompetence and no one on my team is incompetent!
2. Use the passive voice. Never use the first person ("I") or the second person (“you”) or slang in a lab write-up. These are formal write-ups of which you should be proud at the end.
Lab Report Rubric
AP Physics 1 Lab #1: Graphing Motion: Position and Velocity

15 pts

	Penalty Box  (check means that there are problems in that area)
□ lab notes not attached to lab report
□ doesn’t use third-person voice
□ lab framework is not followed (calculations not in analysis section, data tables not together in proper section, etc)

	□ more than a few obvious spelling/grammatical errors
□ math is not easy to follow (original algebra not shown, plug-in not shown, unclear progression)



	
	Missing
	Inadequate
	Needs Improvement
	Adequate
	Points

	Title, Heading, Purpose, Hypothesis, Materials (1 pt)
	

	Graphs

(2 pt)
	Concern with 3 or all:
* correct labels & units
* axes are scaled correctly
* best-fit line
* detailed title
	Concern with two:
* correct labels & units
* axes are scaled correctly
* best-fit line
* detailed title
	Concern with one:

* correct labels & units
* axes are scaled correctly
* best-fit line
(points drawn from table rather than line)

* detailed title
	* correct labels & units


* axes are scaled correctly


* best-fit line(s)


* detailed title(s)
	

	Diagrams & Data Tables

(2 pt)
	* diagram is missing

* data tables are missing or extremely vague
(i.e. numerical values only)
	* diagram is unclear or unrelated

or  has major omissions 

* data tables have major omissions

(i.e. table missing for a graphed set of data)
	* diagram is vague or  has minor omissions 

* data tables have minor omissions

(i.e. units incorrect or missing)
	* diagram present & clear

*diagram labeled and captioned as necessary

* data tables clear and complete

* tables include labels and proper units
	

	Procedure, Discussion, & Conclusion

(2 pt)
	* procedure or conclusion extremely vague or missing altogether

*unintelligible

*missing: no attempt made to explain
	*major problems with procedure and conclusion

*unclear with important details missing

*lengthy/unrelated digressions

*vague or ambiguous statements
	* minor problems with procedure and conclusion: unclear

*vague details or omissions

* effort required to comprehend the progression

*unrelated digressions

*All logical steps present, but in non-sequential order 
	* procedure clear & complete, matching what was actually done

* conclusion is drawn that is related to the purpose/problem

* makes sense on 1st read-through

* organized, sequential, argues from evidence
	

	Error Analysis

(2 pt)
	*error analysis missing

*emotional response

*”miscalculation” or ”mistake”

*”faulty equipment”

*”human error”
	*estimated values not related to calculated results

*no attempt/failed attempt to quantify

*ambiguous, unclear language

*missing necessary diagrams

*incorrect statements
	*sources of error identified, but focus on non-major sources

*estimated values unfounded or unreasonable--related loosely/not related to calculations

*ambiguous, unclear language

*incorrect statements
	*major sources identified & explored

* quantified (amounts estimated)

*shows effect on calculation

*diagrams included
	

	Analysis Questions

(6 pt)
	These are graded question by question.

-please include questions along with the answers in the lab report-
	

	Total  :
	














Name_________________________


Period_________








