Physics 104




Exam IVa





2 May 2011
Name _________________________________ [1 or 0 point]
Select and circle the best answer for each of the following questions.
[zero or one point each]
1.
The intensity of light is defined as power per unit area.  So what are the SI units of 
intensity?


a) Watts

b) Joule/m2

c) Watts/m2

d) Volts

2.
The frequency of a wave is expressed in cycles/sec.  The SI unit of frequency is the _____.

a) Mertz

b) Hertz

c) Hartz

d) cps
3.
On the electromagnetic spectrum, visible light waves have wavelengths ___________ do 
microwaves.

a) longer than

b) the same as

c) shorter than

d) rounder than

4.
The shorter the wavelength, the more light is refracted.  This phenomenon is called ______.


a) perversion

b) reversion

c) inversion


d) dispersion
5.
Light travels __________ in a material medium than it travels in a vacuum.

a) faster




b) slower



c) neither slower not faster

d)  sometimes faster and sometimes slower

Select and circle the best answer for each of the following questions.  Show your work. [zero, one, or two points each]
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 in vacuum.  If its frequency is unchanged when the light enters a glass prism, 
what is its wavelength in the glass? [n = 1.33]
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7.
An object is 5.0 cm to the left 
of a convex mirror.  The 
focal length is -3.00 cm.  The 
height of the object is 1.6 cm.  
The magnification of the 
image is

a) 0.38


b) 2.67 

c) -0.38 


d) -2.67 
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8.
In the diagram to the right, a light ray 
encounters an interface and is refracted. 
Evaluate the angle of refraction.
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9.
Parallel light rays pass through a small opening of 
width a.  A diffraction pattern is formed on a 
screen that is a distance R away from the small 
opening.  The center of the first dark fringe occurs
 at the point P on the screen.  Determine the 
wavelength of the light waves, if 
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10.
Describe the image formed by 
the convex refracting surface as 
shown in the sketch.  Assume 
that 
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a) real, inverted

b) virtual, inverted

c) real, erect

d) virtual, erect
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Work the following problem(s). Show your work.  [Ten points each]
11.
Consider an object located to the left of a flat interface between two media, as shown in the 
diagram.  Where does the object appear to be to an observer standing to the right of the 
interface?  Where is the image seen by the observer on the left side?

[
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12.
An object stands in front of a concave mirror.  Trace some representative rays to locate 
the image formed by the mirror.  Describe the image formed by this surface.  The letter C 
indicates the center of curvature of the mirror. 


R = 10 cm, s = 15 cm.   
[image: image30.png]




Constants & miscellaneous formulae
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Electric Force, Field, and Flux


[image: image32.wmf]o

E

E

o

o

o

q

A

d

E

Volume

Q

Area

Q

E

x

E

r

r

dq

k

E

d

r

r

q

k

E

r

q

k

E

q

F

E

r

q

q

k

F

e

r

s

l

e

s

e

p

l

enclosed

sheet

 

infinte

line

 

infinite

2

2

2

2

12

2

1

          

       

       

Length

Q

       

2

          

 

2

ˆ

          

ˆ

          

          

          

=

F

×

=

Y

=

F

=

=

=

=

=

=

=

=

=

=

ò

r

r

r

r

r

r


Potential Energy, Voltage & Capacitance
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Current and Circuits
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Magnetic Fields

Biot-Savart
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infinite line    
[image: image39.wmf]r

 

I

B

o

p

m

2

=






on axis of ring(s)
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Ampere’s Law
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inside a solenoid
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Force on a charged particle
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      force on a current element
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Force on a long straight wire
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torque on a current loop
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Magnetic flux in general
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transformer equation
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Loop(s)

[image: image49.wmf]q

cos

NBA

A

B

N

B

=

×

=

F

r

r



Rotating coil
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Faraday’s “Law”
E = 
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EMF along a moving wire
E = 
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“Law” of Reflection
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Snell’s “Law”
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Mirrors & lenses
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spherical mirror  
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Refracting surfaces
spherical   
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plane surface   
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Diffraction

dark fringes at   
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diffraction angle  
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