PHYS 2426 – Engineering Physics II
Geometric Reflection

Leader: ___________________
Recorder: __________________________

Skeptic: ___________________
Encourager: ________________________

Materials

Pasco light source and table with protractor

Pasco Ray Optics Kit

Flashlights as needed
Laptop

Introduction


In this lab we will study the law of reflection and its application to curved mirrors.  Figure 1 shows the geometry of rays incident on a flat surface.  The rays make an angle of (i with the normal to the surface.  The reflected ray makes an angle (r with the normal to the surface.  In part 1 of this activity, we will examine the law of geometric reflection.  The law of geometric reflection, relates the incident angle to the reflected angle. We will measure several incident and reflected angles and plot them on a graph, to examine the relationship between the angles.  In part 2, we will investigate reflection from a concave and a convex spherical mirror and in part 3 we will examine images formed by mirrors.
Figure 1  Geometry for the law of reflection
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Part 1 – Law of Reflection

Procedure

1.  Set-up


Position the flat mirror on the rotating table o that its surface runs along the line extending for 90° to 270°.  Adjust the light source so that the slits face the horizontal table.  Turn on the light source and adjust the mask so that a single beam is directed towards the mirror.  

2. Data Acquisition

For 5 different incident angles, differing by at least 5°, measure the incident angle and the reflected angle and record in a data table below.  In each case, the ray must hit the mirror at center of the optics table.  Both the incident and the reflected angles should be measured from the vertical as shown in figure 1.
Data
	Trial
	θi
	θr

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Data Analysis


Use whatever software you want to construct a properly labeled graph of the incident angle versus the reflected angle.  Add a best fit line that goes through your data points.  

Questions
Q1)  What is the value of the slope of your best-fit line?  Is the value close to 1?

Q2)  What are the units of the slope of your line?

Q3)  Write the equation implied by your line.

Q4)  Summarize the law of reflection in your own words.

Part 2 -  Reflection from Curved Mirrors
In part 2 of this activity we will investigate reflection from curved mirrors.  Curved mirrors obey the law of reflection, only the relevant surface is the plane tangent to the mirror at the point the light is incident on the mirror.  Figure 2 illustrates this.

Figure 2  Reflection from a curved surface
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Procedure and Questions

1.  Adjust the mask so that 4 or 5 parallel rays appear.  Place the small concave mirror in front of the rays on a piece of white paper.  Trace the incident and reflected rays on the paper.
Q5)  Sketch the appearance of the incident and reflected rays 
Q6)  Note that the rays come together at a point.  This point is called the focal point.  Measure the distance from the focal point to the point on the mirror where the central ray hits and record your value.  (Don’t forget units.)  This distance is called the focal length of the mirror.

Q7)  Rays that are parallel to the axis reflect through which point?
Place the convex mirror on a piece of white paper with the convex side towards the rays.  Trace the front edge of the mirror onto the piece of paper.  Use a straight edge to mark the path of the incident and reflected rays.

Q8)  How do the rays reflected from the convex mirror compare to the rays reflected from the concave mirror?

When rays are reflected so that they come together we call them converging and when they are reflected so that the spread apart, we call it diverging.
Q9)  Fill in the following blanks with either diverging or converging.  A concave mirror produced _________________ rays, and thus a concave mirror is also known as a ____________________ mirror.  A convex mirror produced _________________ rays, and thus a convex mirror is also known as a ____________________ mirror.

Q10)  On the sheet of the paper, use a straight edge to trace the reflected rays you have marked backwards.  Do they seem to trace back to a point (or at least fairly close)? This is the focal point for a diverging mirror.

Q11)  Is the focal point for a diverging mirror located in front of or behind the mirror (with respect to the incident rays)?

Q12)  Measure the focal length for the convex mirror.  How does it compare to the focal length for the concave mirror with the same radius?

In general, the focal length of a mirror depends only on its radius and is given by 

| f | = R/2 where f is the focal length and R is the radius of the mirror.  For a converging mirror the focal length is positive and for a diverging mirror the focal length is negative.
Q13)  Is the focal point of a convex mirror in front or behind the mirror?  How should we account for this when we write the focal length of a convex mirror?
Part III Computer Exercises
Exercise 1

Open a browser and proceed to problem 33.1 for Physlet Physics 2e.
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The yellow box in the lower left gives the coordinates of the cursor in arbitrary units and the red box for the point light source can be dragged around to various positions.

Q14)  Determine a procedure for determining the focal length of the mirror.  Once your group has decided on a procedure discuss it with your instructor.  Record your final procedure in the space below.
Q15)  Record the value you have determined for the focal length of the mirror.

Exercise 2

Go to Problem 33.2 from Physlet Physics 2e
Q16)  Determine a procedure for determining the focal length of the mirror.  Once your group has decided on a procedure discuss it with your instructor.  Record your final procedure in the space below.

Q17)  Record the value you have determined for the focal length of the mirror.

Exercise 3
Proceed to Exercise 33.8 from Physlet Physics 2e.  

Q18)  Describe what each type of mirror is behind the pink curtain.  Explain your reasoning.

Object A.

Object B.

Object C. 

Object D.

Q20)  Rank the focal lengths of the mirrors from the most negative to the most positive.  A flat mirror is considered to have an infinite focal length.

Most Negative1. ____ 2. ____ 3. ____ 4. ____ Most positive.

Q21)  Carefully explain the reasoning behind your ranking.
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