PAGE  
1

Physics 111 Spring 2015: Directions for Lab Report 3

Submit by midnight Wednesday 
Your Name
Lab Report 3

Physics 111

Date
Developing Mathematical Representations of Pinhole Phenomenon

First refer to Figure 3a, a ray diagram for pinhole phenomena. Note that there appear to be similar triangles in this diagram.


Labeled the vertices of these triangles.  Include a middle ray.  Define symbols to represent corresponding lengths (the distance D from the light source to the pinhole, distance d from the pinhole to the projection on the screen, the length L of the light source and the length l of the projection on the screen.)  


Insert Figure 3a here.


Then name the triangles and state why they are similar.


State a relevant equation with the symbols (letters) you just defined.  


Also state the equation with the words that the symbols represent so that a student can see the equation expressed with symbols and with words in the same mathematical format.


Finally, justify the equal sign in the equation by naming the triangles that are similar and stating the property of similar triangles that the equation represents.
Using Mathematical Representations to Estimate an Interesting Quantity

First describe what you did to use pinhole phenomena to estimate the length L (diameter) of the Sun.  Refer to Figure 3b (a photo or drawing of holding a pinhole and screen apart with a meter stick and aligning them so that the Sun’s projection on the screen can be traced.) Insert Figure 3b here.


Next present your mathematical procedure:



State the algebraic equation as derived and justified in the previous section.



(An algebraic equation is expressed in symbols)



Re-state the equation in words in the same mathematical format



Solve the algebraic equation in symbols for the unknown length L of the light source  (All quantities are still represented by symbols)



Insert Table 3 here.

Substitute numerical values for each known quantity in the equation for the unknown.  Be sure to include units as well as numbers.


Finally calculate and state the estimated answer, with units.  


Reflect on this answer.  Does it seem reasonable?  Why?
Connecting to Educational Policies


The state of Oregon has adopted the Next Generation Science Standards (NGSS) as the new Oregon Science Standards.   Refer to the Oregon Department of Education announcement at http://www.ode.state.or.us/news/announcements/announcement.aspx?=9699 ) and the NGSS website at http://www.nextgenscience.org/next-generation-science-standards .

Next refer to Appendix F on the NGSS website, Scientific and Engineering Practices.  


Then insert and refer to Table 3b that indicates your perception of participating in some way in some of the eight practices during your exploration of light phenomena during days 1-3 of this course. Provide an example by choosing a practice and describing how you did this.

	Rubric for Lab Report 3

	
	Possible Points
	Score

	Developing mathematical representation of pinhole phenomena
	0-1
	

	Figure 3a, ray diagram with appropriate labels; Fig. 3b
	0-1
	

	Using mathematical representations to estimate diameter of Sun
	0-1
	

	Introduction to Oregon science standards, Table 3b, example of scientific and engineering practice in which you participated during days 1-3
	0-1
	

	Correct format, grammar and spelling
	0-1
	

	Total
	5
	


