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Phys101, Spring 2007, Exam 2
Name  _____________________________ 
PID: __________________  
 

Honor Pledge and signature:

      I have neither given nor received unauthorized aid on this examination. _____________________

Instructions:

·  This exam is closed book, closed notes.  However, you may use a scientific calculator.

·  Mark your answers to the multiple-choice questions on a Scantron answer sheet.

·  Show all of your work on these test papers for full credit (no other scratch paper is allowed).

·  Turn in these test pages with your Scantron answer sheet at the end of the exam.

·  Each question is worth 3 points unless noted otherwise.
Equations and conversion factors that may be useful:

[image: image1.wmf]  

m/s

 

9.80

 

 

    

/kg

m

N

 

10

6.67

      

m

 

10

38

.

6

      

kg

 

10

98

.

5

   

m/s

10

 

 

3.00

 

 

       

N

 

4.45

 

 

lb.

 

1

 

mi/h      

 

2.24

 

 

m/s

 

1

       

km

 

1.61

 

 

mi

 

1

       

ft.

 

3.28

 

 

m

 

1

         

       

 

 

        

   

          

       

2

       

      

 

2

2

2

11

6

Earth

24

Earth

8

2

2

1

2

2

1

2

2

0

2

2

1

=

×

´

=

´

=

´

=

´

=

=

=

=

=

=

=

=

×

=

=

=

+

=

+

=

+

+

=

-

g

G

R

M

c

f

v

t

W

P

mv

KE

d

F

W

d

m

m

G

F

m

ax

v

v

at

v

v

t

a

t

v

x

x

g

o

f

f

x

ox

o

l

a

F


1.  How much work is done in moving a book with a mass of 2 kg from the floor to the top of a table that is 1 m above the floor?

1.  zero

2.  20 N

3.  20 J

4.  2 J
2.  How much more kinetic energy is associated with 160-mph winds of a Category 5 hurricane compared to 80-mph winds for a Category 1 storm?  (Assume similar chemical properties for the air in each case.)

1.  twice as much energy

2.  three times as much energy

3.  four times as much energy

4.  five times as much energy
3.  A glowing light bulb is an example of what type of energy transformation?

1.  ElectE -> RadE

2.  ElectE -> RadE + ThermE

3.  ElectE + ChemE -> RadE

4.  ElectE -> RadE + ChemE
4.  Electric bills are typically charged in units of kW-h.  This unit represents:

1.  electric current

2.  electric power

3.  electric energy

4.  electric voltage
5.  If electricity costs 10 cents per kilowatt-hour, how high could your textbook (with a mass of 1 kg) be lifted by an electric motor that is 98% efficient using only a penny’s worth of electricity?

1.  36 m

2.  360 m

3.  3 600 m

4.  36 000 m
6.  An engine that consumes 400 J of thermal energy while exhausting 300 J has an efficiency of

1.  25%

2.  33%

3.  66%

4.  75%
7.  Is it possible for an electric heater to be 100% efficient?

1.  Yes

2.  No
8.  Which mode of transportation is most efficient for moving freight?

1.  Truck (highway)

2.  Airplane

3.  Train (rail)
9.  Which type of electromagnetic radiation is most energetic?

1.  microwaves

2.  infrared rays

3.  radio waves

4.  ultraviolet rays
10.  The diffraction pattern that appears when coherent light passes through one or more narrow slits demonstrates the particle nature of light. 

1.  True

2.  False
11.  Magnetism is the result of moving charges.

1.  True

2.  False
12.  Whenever there are moving charges, there are also electric currents and electromagnetic radiation.

1.  True

2.  False
13.  If two bulbs are connected in series with a battery, why might one bulb be brighter than the other?

1.  The brighter bulb has more current flowing through it.

2.  The brighter bulb has more voltage through it.

3.  The brighter bulb has a higher power rating.

4.  The brighter bulb has more resistance.

14.  If you run a comb through your hair and then shake it back and forth, what will happen?

1.  A sound wave will be generated with a frequency of about 3 Hz, and a speed of 300,000 km/s.


2.  An electromagnetic wave will be radiated in all directions with a frequency of 60 Hz

3.  An electromagnetic wave will be radiated with a speed of 300,000 km/s and a freq. of about 3 Hz.

4.  An electric field is generated, but no radiation is emitted.
15.  Which of the following does NOT contribute to global warming?

1.  CFCs

2.  hybrid (gas/electric) vehicles

3.  wood-burning stoves

4.  nuclear power plants
16.  A radio station broadcasts at a frequency of 95 MHz.  How far will this signal travel in 2.0 ms?

1.  95 km

2.  190 km

3.  210 km

4.  600 km
17.  If a spaceship passed you traveling at 0.5 c, you might observe all of the following except:

1.  Time on this ship would appear to pass more slowly.

2.  The ship would appear shorter than its normal length.

3.  The weight of the ship would be more than its normal weight.

4.  The lights on the ship would appear dimmer than normal.
18.  According to special relativity, it is theoretically possible to go on a trip and return younger than when you left.

1.  True

2.  False
19.  Suppose a distant galaxy is moving away from us at a speed of 0.2 c.  According to our perspective, how fast does the light from this galaxy appear to travel towards us? 

1.  0.8 c

2.  0.9 c

3.  1.0 c

4.  1.2 c
20.  According to recent observations, our universe appears to have a geometry that is

1.  closed

2.  flat

3.  open
21.  What is the difference between dark matter and dark energy?

1.  Dark matter exhibits normal gravitational forces while dark energy pushes outward.

2.  Dark matter has mass, but dark energy does not.

3.  Dark energy can be detected by gravitational lensing, but dark matter cannot.

4.  Nobody knows since neither can be seen.
22.  Our universe appears to consist primarily of

1.  luminous matter

2.  non-luminous matter

3.  dark matter

4.  dark energy
23.  Use the following assumptions to estimate the number of planets that contain life in our galaxy that contains 400 billions stars:  0.1% of the stars are sunlike with planetary systems, 1% of these planetary systems have one Earthlike planet, and 1% of these planets has life.

1.  4 000

2.  40 000

3.  400 000

4.  4 000 000
24. Which of the following techniques is NOT used to identify extrasolar planets?

1.  gravitational lensing

2.  photometry (dimming)

3.  astrometry (periodic wobble)

4.  Doppler spectroscopy (red/blue shift)
25.  What defines a “pseudoscience”?


1.  It appears to be scientific.

2.  It does not use scientific methodology to examine claims.

3.  It is not based on empirical evidence.

4.  All of the above
Choose two of the following questions and use relevant physics principles to support your answer. 
(10 points each)
1) Why is global warming not simply a consequence of the industrial revolution and the second law of thermodynamics?

2) What is meant by the ultimate heat death of the universe?

3) What reasoning can you give for why the search for extraterrestrial intelligence (SETI) has not resulted in a confirmed finding despite concerted efforts over the past 20 years?

Answers to multiple-choice questions: 3, 3, 2, 3, 4, 1, 1, 3, 4, 2, 1, 2, 4, 3, 4, 4, 4, 2, 3, 2, 1, 4, 2, 1, 4
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