College Physics II Exam 3

5/1/2008


Name ____________________________

Show all of your work to receive full credit!

1.
At a particular instant and location, an electromagnetic wave has an electric field directed along –y and a magnetic field directed along +z. In what direction is the electromagnetic wave traveling?
(4)


(a) +x

(b) –x

(c) +y

(d) –y

(e) +z

(f) –z

2.
Light travels from material a through three other materials, labeled b, c, and d, and then back into another layer of material a. The refractions (but not the reflections) at the surfaces are shown. Rank the materials in increasing order (that is, smallest to largest) of their indices of refraction. (4)
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(a) a, b, c, d

(b) a, c, b, d

(c) c, d, a, b

(d) c, a, b, d

(e) d, c, a, b

(f) d, b, a, c
3.
A moth sits on the optic axis of a spherical mirror, and the image produced is magnified with a magnification 
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. Select the correct statement. (4)

(a) The image is real, inverted, and occurs on the same side of the mirror as the moth.

(b) The image is real, upright, and occurs on the same side of the mirror as the moth.

(c) The image is real, inverted, and occurs on the opposite side of the mirror as the moth.

(d) The image is real, upright, and occurs on the opposite side of the mirror as the moth.

(e) The image is virtual, inverted, and occurs on the same side of the mirror as the moth.

(f) The image is virtual, upright, and occurs on the same side of the mirror as the moth.

(g) The image is virtual, inverted, and occurs on the opposite side of the mirror as the moth.

(h) The image is virtual, upright, and occurs on the opposite side of the mirror as the moth.

4.
A beam of light propagating in medium A with index of refraction n1  passes across an interface into medium B with index of refraction n2. The angle of incidence is greater than the angle of refraction. Let v1 and v2 denote the speed of light in media A and B respectively. Which of the following is true? (4)


(a) v1 > v2 and n1 > n2
(b) v1 > v2 and n1 < n2

(c) v1 < v2 and n1 > n2

(d) v1 < v2 and n1 < n2
(e) v1 < v2 but it is not possible to conclude concerning  n1 and  n2
5.
If a real object is placed just inside the focal point of a diverging lens, the image is
(4)


(a) virtual, upright, and diminished.
(b) real, inverted, and enlarged.


(c) real, inverted, and reduced.

(d) virtual, erect, and enlarged.


(e) virtual, inverted, and reduced.

6.
A capacitor is connected to an oscillating source of emf. The peak voltage of the source is kept fixed while the frequency is increased. Select the correct statement.
(4)

(a) the rms current through the capacitor increases

(b) the rms current through the capacitor decreases

(c) the phase relation between the current and the source voltage changes

(d) the current stops when the frequency becomes large enough

(e) the rms current decreases but the current amplitude increases

7.
Which of the following types of electromagnetic radiation has the longest wavelength? (4)


(a)
visible

(b) infrared

(c) x-rays

(d) ultraviolet

(e) gamma-rays

8.
An ac source is connected to a series combination of a resistor, a capacitor, and an inductor. Select the correct statement. 
(4)


(a) the current in the capacitor leads the current in the inductor by 
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(b) the current in the capacitor and the current in the resistor are in phase

(c) the current in the inductor leads the current in the capacitor by 
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(d) the voltage across the capacitor and the voltage across the resistor are in phase

(e) the voltage across the inductor and the voltage across the resistor are in phase

9.
If the speed of light in a certain substance is 
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, what is the index of refraction of the substance? (4)

10.
If a lens produces a positive magnification for a real object, the image is

(4)


(a)
virtual and upright
(b) virtual and inverted
(c) real and upright
(d) real and inverted

11.
An AM radio station broadcasts with an average power of 50 kW. A receiving antenna is located 60 km from the radio station. Assume the emission of radio waves is isotropic.

(a) What is the amplitude of the electric field at the receiving antenna? (5)

(b) What is the rms value of the magnetic field at the receiving antenna? (5)

12.
Unpolarized light is directed toward a stacked system of three polarizers. Use the positive x axis for reference to the angles. The first polarizing sheet has its transmission axis directed at 
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, the second polarizing sheet has its transmission axis directed at 
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, and the third polarizing sheet has its transmission axis directed at 
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. What fraction of the incident light is transmitted by the system? (6)

13.
A ray of light reflects from a block of glass 
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 in air.


(a)
What angle of incidence 
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 results in the reflected ray R



being completely plane polarized? (4)



(b)
What angle of incidence 
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 results in total internal reflection at interface II? (6)

14.
An optical system consists of a thin converging lens of focal length 8.0 cm and a concave spherical mirror of focal length 12 cm, separated by 20 cm. A small object is located 16 cm from the lens on the opposite side from the mirror. Describe completely the final image as seen by an observer to the left of the original object by specifying location, real/virtual, upright/inverted, enlarged/reduced. (10)



15.
A 300 V ac source of frequency 10 kHz is connected in series to an 

 resistor, a 22 mH inductor, and a 

 capacitor.


(a)
What is the impedance of this circuit? (4)


(b)
What is the rms current in the circuit? (4)


(c)
What is the maximum voltage across the inductor? (4)


(d)
What is the phase angle? State whether the current leads or lags the voltage. (4)


(e)
What is the resonant frequency of this circuit? (4)


(f) What is the average power delivered to the circuit? (4)
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