Sample Exam Three

Spring 2004

MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question. Each question is worth four points.

1) A floating leaf oscillates up and down two complete cycles in 1 s as a water wave passes by.  The wave's wavelength is 10 m.  What is the wave's speed?

A) 40 m/s 

B) 2 m/s 

C) 20 m/s 

D) 10 m/s 

E) more than 40 m/s 

2) Some of a wave's energy dissipates as heat. In time, this will reduce the wave's 

A) speed. 

B) period. 

C) frequency. 

D) wavelength. 

E) amplitude 

3) A skipper on a boat notices wave crests passing the anchor chain every 5 s.  The skipper estimates the distance between crests is 15 m.  What is the speed of the water waves? 

A) 15 m/s 

B) 5 m/s 

C) 3 m/s 

D) not enough information given 

4) If an electron vibrates up and down 1000 times each second, it generates an electromagnetic wave having a

A) speed of 1000 m/s. 

B) wavelength of 1000 km. 

C) wavelength of 1000 m. 

D) frequency of 1000 Hz. 

E) period of 1000 s. 

5) The worst thing you can do for the health of a green-leafed plant is to illuminate it with only 

A) green light

B) red light. 

C) blue light. 

D) All are equally naughty. 

E) none of these 

6) Light will not pass through a pair of Polaroids when their axes are 

A) perpendicular

B) 45 degrees to each other. 

C) parallel. 

D) two of these 

E) all of these 

7) Refraction results from differences in light's 

A) incident angles.

B) frequency. 

C) speed. 

D) all of these 

E) none of these 

8) When light is refracted, there is a change in its 

A) frequency. 

B) wavelength. 

C) both of these 

D) neither of these

9) Magnification from a lens would be greater if light 

A) beams spread out more

B) traveled slower in glass than it does.

C) traveled faster in glass than it does.

D) propagated instantaneously. 

E) none of these 

10) When a clean surface of potassium metal is exposed to blue light, electrons are emitted.  If the intensity of the blue light is increased, which of the following will also increase?

A) the threshold frequency of the ejected electrons 

B) the maximum kinetic energy of the ejected electrons 

C) the time lag between the absorption of blue light and the start of emission of the electrons 

D) the number of electrons ejected per second 

E) none of these 

Problems.  Show all work to receive partial credit.  Each problem is worth 15 points.  The speed of sound in air is 340 meters/sec.  The speed of light in a vacuum is 3 x 108 meters/sec.

1. A bat chases a mosquito in a backyard that has a tree.  If the bat emits a sound that echoes off the tree and is received 0.2 seconds later, how far away is the tree?

2. Public Radio Station WOI-FM broadcasts at 90.1 MHz.  What is the wavelength of the electromagnetic radiation emitted by the station’s antenna?

3. A person stands in front of a curved mirror that makes the person’s face appear enlarged.  Draw a diagram that shows how the larger image is formed.  Be sure to show the mirror curvature in the correct direction.

4. A flower is placed at a distance from a lens that is twice the focal length of the lens.  Draw a diagram that shows where the image is formed.

Answers to Sample Exam

1. A floating leaf oscillates up and down two complete cycles in 1 s as a water wave passes by.  The wave's wavelength is 10 m.  What is the wave's speed?

A) 40 m/s 

B) 2 m/s 

C) 20 m/s 

D) 10 m/s 

E) more than 40 m/s 

Remember that speed = frequency x wavelength.  The frequency is 2 cycles per second or 2 Hz.  The wavelength is 10 meters.  So the speed is 2 x 10 = 20 meters/second.  The answer is C.

2. Some of a wave's energy dissipates as heat. In time, this will reduce the wave's 

A) speed. 

B) period. 

C) frequency. 

D) wavelength. 

E) amplitude 

The energy carried in any wave is measured by amplitude.  The answer is E.

3. A skipper on a boat notices wave crests passing the anchor chain every 5 s.  The skipper estimates the distance between crests is 15 m.  What is the speed of the water waves? 

A) 15 m/s 

B) 5 m/s 

C) 3 m/s 

D) not enough information given 

Again, speed = frequency x wavelength.  If the period is 5 seconds, the frequency is 1/period or 0.2 seconds.  Multiple 0.2 times the wavelength of 15 meters and you see the speed is 3 meters/second.  The answer is C.

4. If an electron vibrates up and down 1000 times each second, it generates an electromagnetic wave having a

A) speed of 1000 m/s. 

B) wavelength of 1000 km. 

C) wavelength of 1000 m. 

D) frequency of 1000 Hz. 

E) period of 1000 s. 

The shaking produces an electromagnetic wave at the same frequency as the shaking.  The answer is D.

5.  The worst thing you can do for the health of a green-leafed plant is to illuminate it with only 

A) green light

B) red light. 

C) blue light. 

D) All are equally naughty. 

E) none of these 

If a plant is green, that means it is reflecting green light.  So if you shine green light on the plant, it will not absorb it, but rather will reflect it.  The answer is A.

6.  Light will not pass through a pair of Polaroids when their axes are 

A) perpendicular

B) 45 degrees to each other. 

C) parallel. 

D) two of these 

E) all of these 

Remember the slatted fence picture.  If the slats are at 90o (perpendicular), the wave cannot get through.  The answer is A.

7.  Refraction results from differences in light's 

A) incident angles.

B) frequency. 

C) speed. 

D) all of these 

E) none of these 

The ultimate cause of refraction is that the speed of light changes when going from one medium to another.  The answer is C.

8.  When light is refracted, there is a change in its 

B) frequency. 

C) wavelength. 

D) both of these 

E) neither of these

Recall that frequency does not change when passing from one medium to another.  Since the speed is different in different mediums and since speed is the product of frequency and wavelength, the wavelength must change.  The answer is B.

9.  Magnification from a lens would be greater if light 

A) beams spread out more

B) traveled slower in glass than it does.

C) traveled faster in glass than it does.

D) propagated instantaneously. 

E) none of these 

Greater magnification would imply greater bending.  Since the bending depends on the difference in light speed, and the greater the difference, the greater the bending, we want the light to travel slower in the lens to produce greater bending.  The answer is B.

10.  When a clean surface of potassium metal is exposed to blue light, electrons are emitted.  If the intensity of the blue light is increased, which of the following will also increase?

A) the threshold frequency of the ejected electrons 

B) the maximum kinetic energy of the ejected electrons 

C) the time lag between the absorption of blue light and the start of emission of the electrons 

D) the number of electrons ejected per second 

E) none of these 

Considering the particle nature of light, intensity means that there are MORE photons.  More photons means that more electrons will be ejected.  The answer is D.

PROBLEMS.

1. A bat chases a mosquito in a backyard that has a tree.  If the bat emits a sound that echoes off the tree and is received 0.2 seconds later, how far away is the tree?

The sound has to travel from the bat to the tree and back.  The speed of sound is 340 meters/second.  So 2 x distance = speed x time.  Distance = (speed x time)/2.  

Distance = (340 x 0.2)/2 = 34 meters.

2. Public Radio Station WOI-FM broadcasts at 90.1 MHz.  What is the wavelength of the electromagnetic radiation emitted by the station’s antenna?

Speed = frequency x wavelength or wavelength = speed/frequency.  So

Wavelength = 3 x 108/90.1 x 106.  Wavelength = 3.33 meters.

3. A person stands in front of a curved mirror that makes the person’s face appear enlarged.  Draw a diagram that shows how the larger image is formed.  Be sure to show the mirror curvature in the correct direction.
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4. A flower is placed at a distance from a lens that is twice the focal length of the lens.  Draw a diagram that shows where the image is formed


