Name: 

Lab Partner:


Course: AP Physics 2
Period:
Date:

AP Lab #2 - Buoyancy

Purpose: To determine the density of water from buoyant objects.
Materials: Buoyant floating object, washers, beaker or graduated cylinder, electronic balance, ruler.
Experimental Design & Procedure (in general):




1.
Mass the shape and any small masses you will be using on the electronic balance 


while they are still dry.


2. 
Partially fill a beaker with water up to a known level.  You will need to determine either the change in water level or the change in submerged depth of the shape in order to complete this lab.


3.
Using the floating shape, you will be adding small masses (such as washers) to 


the top of the floating thing in order to find out how deep the floating thing sinks 


each time.  You'll need to determine the volume of submerged material that 


coincides with the added weight.  With this information, you will be able to 


determine the experimental density of the water used in the lab.  Get at least five 


different values.  You are comparing total mass of the object (including what you 


put on it) and volume of displaced water.  



[It might be helpful to note that the volume of a rectangular prism can be 



calculated with length x width x height and that the volume of a cylinder can be 


calculated by multiplying radius2 x pi x height.]

(Also note that none of this should be copied to your lab as a procedure.  You'll need to actually describe how you measured this and what you measure and what you used to measure it with.  Don't copy these general instructions into your lab report.  The report is about what you actually did in the lab.  They are not instructions for someone else.  Even though the description should be detailed enough that it could be used as instructions if necessary, it is just a detailed record of what was done.)
Observations & Data:
Table 1 
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Analysis:

1. 
Draw a Free Body Diagram of the floating object and masses.  Use this and Newtons 2nd Law to form an initial equation.  Explicitly state what the acceleration of the block is assumed to be.


2. 
Use the equation derived in step 1 to find a linearized relationship that will allow 


an analysis of the slope of a graph to coincide with a constant that includes the 


density of water.  Determine what should go on the x and y axes and state them 


explicitly.


3. 
Make 2 graphs


(a) Plot the independent and dependent variables on a graph to observe the trend.



(b) Plot the appropriate measured quantities on a set of axes to create a linear 



relationship and draw a best-fit line through the points. 


4.   Calculate your slope (remember to include units and to show your calculations 


including the initial slope equation)


5.
Use your slope to determine the density of water.  Show all algebra and initial 


equations as usual.  If the slope corresponds to more than one constant, "unpack" 


the density from the final slope value in this step. 


6.
Calculate the % difference between your experimental value of water density and 


the theoretical density of pure water (which is 1000kg/m3).  Include your initial 


equation as usual.
Conclusion(Use the hints below but do NOT include them in your write-up):
1. State what can be concluded from the analysis.  Include anything that can be observed from an analysis of the data, but particularly whatever answers the question this lab set out to answer. What do you conclude and what 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.  Also include the word “proportional” in this one.

2. Always relate the conclusion to the purpose/problem and/or hypothesis (as appropriate/relevant).
3. Always argue from evidence.  Reference such values as are necessary (% error, slope, etc)
4. 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)
5. 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. Make sure that this is at least a five sentence, well-developed paragraph outlining what range of values is significant (precision) in each direct measurement (and why) and any unmeasured values that throw off the final value and by how much (and why).

2. Diagrams can be helpful here.  Draw something that focuses the reader on what you’re looking at – including labels and a caption.  Photos are also acceptable.

3. Quantify everything (always include numerical values – even when they must be estimated)
4. 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!
5. 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 2 Lab #2: Buoyancy

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 & Conclusion

(3 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

(5 pt)
	These are graded question by question.

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

	Total  :
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