Stars, Galaxies and the Universe
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Dr Bryce
 Practice exam 1

Useful Numbers
Standard prefixes

Giga
G
109
Mega 
M
106
Kilo
k
103
Centi
c
10-2
Milli
m
10-3


Micro

10-6
Nano
n
10-9
Physical constants
     Speed of light c = 3.0 x 108 m/s
     Acceleration of gravity on Earth g = 9.8 m/s2 downwards

     Gravitational constant G = 6.67 x 10-11 Nm2/kg2
Planck constant h = 6.63x10-34  Js
3.14
Distance
1AU = 1.496 x 1011 m

1 light-year = 9.46 x 1015 m

1 parsec = 3.09 x 1016 m = 3.29 light-years

1. Right ascension is the equivalent of what on the surface of the Earth?
A Latitude
B Longitude
C Distance from the Greenwich Meridian
D Distance from the equator
2. You are told that a wave has a speed of 340 m/s, if the wavelength is 2.0 meters, what is its frequency?
A 170 Hz

B  680 Hz

C 0.0059 seconds

D 85 seconds

3. Which of the following forms of light has more energy than our eyes can see?
A Radio

B Microwave

C Ultraviolet

D All of the above

4. The wavelength of peak emission from a star tells you what?
A How far away the star is

B How hot the star is

C If the star has planets

D If the star is moving away or towards you
5. You are told an object has an angular size of 120 arc seconds; this is equivalent to

A 2 degree of arc

B 2 minutes of arc

C ¼ of a degree of arc

D 2/360 of a degree of arc

6. Which type of telescope is best suited to being located in Iowa City
A Optical refractor

B Optical reflector

C Radio

D X-ray

7. Why do stars appear to twinkle
A Because they are constantly changing in brightness

B Because of light pollution
C Because of the Earth’s atmosphere

D They don’t, twinkling is an optical illusion

8. What is the main advantage of the Hubble Space Telescope (HST) over ground based telescopes of the same size
A HST has the most up to date technology

B HST has the best magnification

C HST is closer to the stars

D None of the above 

9. You observe the Moon’s phase to be third quarter on September 12, when would you expect the next full Moon to occur?
A September 20
B  September 25
C October 3
D October 12
10.  The Greeks believed what shape was “perfect”?
A Circle

B Ellipse

C Octagon
D Pentagon
11.  According to Ptolemy
A The Earth is flat

B The Earth is stationary

C The Earth orbits the Sun

D Both A & B

12.  Consider a comet orbiting the Sun with a period of 150 years. It has a semi major axis of
A about 28 AU
B about 50 AU
C about 225 AU
D about 1840 AU
13. Newton’s first law states that
A Mass and Weight are not the same

B All objects fall at the same rate

C An object stays in motion unless a net force acts upon it

D All things being equal the simplest solution is the best
14. Momentum is calculated as
A The product of speed and mass

B The product of speed and weight

C The product of velocity and mass

D The product of velocity and weight

15. What force is required to accelerate a 20 kg object at a rate of 2 meters per second squared?

A 0.1N
B 10N
C 28N
D 40N
16. Which of the following is the best definition of “star”
A Something that shines at night

B An object made of gas
C An object that has other objects orbiting it
D An object that produces light by nuclear fusion

17. The thermal energy of an object depends on

A temperature

B  The number of particles contained within it.

C The speed the particles are moving with.

D The speed and density of the particles.

18. The coordinate system that astronomers use to define positions in the Sky uses what two angles?

A Latitude and Longitude

B Right ascension and Declination

C Zenith and Horizon

D Vertical and Horizontal

19. During which part of a Planet’s orbit will it be moving at the fastest rate?

      A When it is in retrograde

      B  When it is closest to the Sun

      C When it has it’s highest value of Gravitational Potential Energy

      D Planet’s always move at a constant rate

20. Rank the following objects in terms of thermal energy  from least to greatest

· I 2 kg rock at room temperature

· II Air filled 1m2 balloon at room temperature

· III 2 kg rock at 400K

· IV Air filled 1m2 balloon at 200K

A I   II   III   IV
B  I   III  IV  II 
C IV  I   III  II
D IV  II   I  III
21. Which of the following is not a type of energy?

A Mass

B Kinetic

C Potential

D Charge

22. In the Northern Hemisphere, on which day of the year will the Sun set at its Southernmost position

A The Sun sets at the same position everyday
B Jan 21
C Dec 21
D June 21
23. The diameter of a typical atom is about

A 10-4m

      B 10-8m

      C 10-10m

      D10-20m
24. Consider the isotopes 15O and 16O of oxygen, which of the following properties are the same for both isotopes?

A The number of protons

      B The number of neutrons

      C The mass

      D None of the above

25. Which of the following is a possible declination for the Sun

A 15o
      B 30o
      C 45o
      D 90o
