Physics 12
Name:


Exam Three


MULTIPLE CHOICE.  Circle the one alternative that best completes the statement or answers the question.  Each question iw worth 3 points.

1)  A light ray, traveling parallel to a concave mirror's axis, strikes the mirror's surface near its midpoint.  After reflection, this ray

A) again travels parallel to the mirror's axis. 

B) passes through the mirror's center of curvature. 

C) passes through the mirror's focal point. 

D) travels at right angles to the mirror's axis. 

Parallel rays pass through the focus.  The answer is C.

2)  Light arriving at a concave mirror on a path through the focal point is reflected 

A) back on itself. 

B) through the focal point.

C) through the center of curvature. 

D) back parallel to the axis. 

Rays passing through a focus, emerge parallel to the principal axis.  The answer is D.

3)  A convex lens has focal length f.  An object is placed at 2f on the axis.  The image formed is located 

A) at f. 

B) between the lens and f.

C) between f and 2f. 

D) at 2f. 

A convex lens is a converging lens.  Use the lens equation which yields di = 2f.  The answer is D.

4)  The image of the rare stamp you see through a magnifying glass is 

A) always the same orientation as the stamp.

B) either the same orientation or upside-down, depending on the thickness of the glass used. 

C) always upside-down compared to the stamp. 

D) either the same orientation or upside-down, depending on how close the stamp is to the glass. 

Depends on the object distance compared to focal length.  If the object distance is greater than the focal length, the image is real (on the other side of the lens from the object) and inverted.  If the object distance is less than the focal length, the image is on the same side of the lens and is virtual and upright.  The answer is D.

5)  When a beam of light (wavelength = 590 nm), originally traveling in air, enters a piece of glass (index of refraction 1.50), its frequency

A) is reduced to 2/3 its original value. 

B) increases by a factor of 1.50. 

C) is unaffected. 

D) none of the given answers 

Frequency is unchanged in different materials.  The speed and wavelength change.

6)  At the first maxima on either side of the central bright spot in a double-slit experiment, light from each opening arrives

A) 90o out of phase. 

B) in phase. 

C) 180o out of phase. 

D) none of the given answers 

If it is bright, the waves are reinforcing, so they are in phase.  The answer is B.

7)  A person gazes at a very distant light source.  If she now holds up two fingers, with a very small gap between them, and looks at the light source, she will see

A) a sequence of closely spaced bright lines. 

B) a series of bright spots. 

C) the same thing as without the fingers, but dimmer. 

D) a hazy band of light varying from red at one side to blue or violet at the other. 

You see a single slit interference pattern.  The answer is A.

8)  On a clear day, the sky appears to be more blue toward the zenith (overhead) than it does toward the horizon.  This occurs because

A) the temperature of the upper atmosphere is higher than it is at the Earth's surface. 

B) the sunlight travels over a longer path at the horizon, resulting in more scattering. 

C) the atmosphere is denser higher up than it is at the Earth's surface. 

D) none of the given answers 

The sky color depends on scattering.  There is more scattering when the path length through the air is longer which is the case at the horizon.  The answer is B.

9)  The principal refraction of light by the eye occurs at the 

A) cornea. 

B) lens. 

C) iris. 

D) retina

Biology question.  The cornea does most of the bending.  The lens makes fine adjustments to adjust the focus for different object distances.

10)  If a person's eyeball is too short from front to back, the person is likely to suffer from 

A) astigmatism. 

B) nearsightedness.

C) spherical aberration. 

D) farsightedness. 

Biology question.  The answer is D.

11)  The resolving power of a microscope refers to the ability to 

A) distinguish objects of different colors.

B) form a very bright image. 

C) form clear images of two points that are very close together. 

D) form a very large image. 

Resolving power relates to distinguishing points close together.  The answer is C.

12)  What type of lens is a magnifying glass? 

A) converging 

B) cylindrical 

C) spherical 

D) diverging

A magnifying glass is a converging lens with the object inside the focal point.  The answer is A.

13)  If you were to measure your pulse rate while in a spaceship moving away from the Sun at a speed close to the speed of light, you would find that it was

A) much faster than normal. 

B) the same as it was here on Earth. 

C) much slower than normal. 

Since you are the observer in your own inertial reference frame, you won’t measure any difference from what you would see on earth.  The answer is B.

14)  Relative to a stationary observer, a moving clock 

A) always runs slower than normal. 

B) keeps its normal time. 

C) always runs faster than normal. 

D) can do any of the above.  It depends on the relative velocity between the observer and the clock. 

Moving clocks are always observed to run more slowly.  The answer is A.

15)  An object moves in a direction parallel to its length with a velocity that approaches the velocity of light.  The width of this object, as measured by a stationary observer,

A) approaches zero. 

B) does not change. 

C) approaches infinity. 

D) increases slightly. 

Length change only occurs in the direction of motion.  Since width is at right angles to the direction of motion, it is not changed.  The answer is B.

Problems.  Show all work to receive partial credit.  
16. An entomologist uses a converging lens with focal length 24 cm to study an insect placed 18 cm in front of the lens.  Where is the image located?  What is the magnification of the lens in this configuration?  (15 points)


[image: image1.wmf]
17. Monochromatic light falls on two very narrow slits that are 0.040 mm apart.  Successive fringes near the center of the pattern on a screen 5 meters away are 5.5 cm apart.  What is the wavelength of the monochromatic light?  (15 points)


[image: image2.wmf]
18,
An elderly man has a near point of 50 cm.  What is the focal length of the lenses in reading glasses that will move his near point to the normal 25 cm?  Assume the glasses are 1.5 cm from his eye.  (15 points)

We need to position the object at 25 cm and have the lenses create an image at 50 cm.  The image needs to be virtual and on the same side of the lenses as the object.  These distances are object and image to eye.  We need to subtract the 1.5 cm to get the distances with respect to the lens.


[image: image3.wmf]
19. What is the frequency of a weather radar system whose wavelength is 1.5 cm?  (10 points)


[image: image4.wmf]
Bonus:
How far away can a human eye distinguish two car headlights 2 meters apart?  Assume only diffraction limits are important, the iris diameter is 5 mm, and the wavelength of light from the headlights is 500 nm.  (20 points)
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