                                                   Astronomy 100, Exam #3                                             A

Name____________________________________   ID #__________________________

No notes, No books; You can use calculators
Constants that you may need to know:

· c = 3 x 108 m/s

· G = 6.67 x 10-11 m3/(kg-s2)

· h = 6.626 x 10-34 J-s

· g = 9.8 m/s2
· σ = 5.7 x 10-8 W/(m2-K4)

· Solar Luminosity = 3.8 x 1026 W
· 1 parsec = 3.26 light years
1) Which of these particles take the shortest time to travel from the core of the Sun to the surface of the Sun?
A) gamma ray photon
B) positron
C) neutrino
D) electron
E) proton
2) What is the solar neutrino problem?

A) More neutrinos appear to be produced from the Sun than expected from models

B) Less neutrinos appear to be produced from the Sun than expected from models

C) Neutrinos are dangerous to humans

D) Neutrinos interfere with the fusion of hydrogen into helium
E) Neutrinos turn Helium into Lithium, which is radioactive.
3) Which age is closest to the current age of the Sun calculated from the radioactive dating of elements in meteorites?

A) 1 million years
B) 5 million years
C) 1 billion years
D) 5 billion years
E) 50 billion years
4) The two most abundant elements in the Sun are? 

       

    A) oxygen and carbon.

    

    
    B) iron and hydrogen.         
        

    C) carbon and iron.
        

    D) hydrogen and helium.
        
 
    E) iron and helium.

5) Which star is closest in distance to the Earth?

A) Alpha Centauri A
B) Sirius
C) Sun
D) Polaris
E) Proxima
6) The Hertzsprung-Russell Diagram has ________________.
(the horizontal axis is the x-axis and the vertical axis is the y-axis)
A) surface temperature (or spectral type) on its horizontal axis and apparent brightness on its vertical axis
B) age on its horizontal axis and diameter on its vertical axis
C) surface temperature (or spectral type) on its horizontal axis and stellar luminosity on its vertical axis
D) diameter on its horizontal axis and lifetime on its vertical axis
E) diameter on its horizontal axis and stellar luminosity on its vertical axis
7) Which of these spectral types has the hottest surface temperature?


A) B type 

            

B) F type 

            

C) G type
            

D) K type
            

E) M type
8) How was the Homestake Gold Mine used to detect neutrinos?

A) The Gold in the mine tends to react with the neutrinos and become radioactive.  

      This radioactivity could be measured  


B) The mine contains water that undergoes fusion when neutrinos strike it.  The 

      resulting heat could be measured
      
C) The mine was filled with a chlorine-containing liquid.  When a Chlorine atom


captures a neutrino, it becomes radioactive argon, which releases an electron which can be detected by a detector. 

      
D) The mine was filled with Argon gas.  When an Argon atom captures a neutrino,

it becomes radioactive Krypton, which releases an electron which can be detected by a detector. 


E) The Gold in the mine tends to slow the neutrinos down and allows them to be 

      detected by a neutrino detector.

9) The Sun produces energy by the fusion of 4 hydrogen atoms into 1 helium atom. The amount of energy produced can be computed from the equation that relates energy and mass: E = mc2. To compute the energy generated by the fusion of 4 hydrogen atoms, the m in this equation should be
    

   A) the mass of the 4 hydrogen atoms.

         B) the mass of the 1 helium atom.
               C) the mass of just 1 hydrogen atom.
               D) the sum of the masses of the 4 hydrogen atoms and the 1 helium atom.
 

   E) the difference in mass between the 4 hydrogen atoms and the 1 helium atom.
10) Main sequence stars tend to have this trait in common with each other. 

 
 
A) They all tend to fuse Hydrogen into Helium 

  
 
B) They all tend to have similar diameters.
        

C) They all tend to have similar temperatures. 

        

D) They all tend to have similar masses.
        

E) They all tend to fuse Helium into Carbon.
       11) If you moved a star that is 30 parsecs from Earth to a distance of 60 parsecs from 



Earth, which property or characteristic of the star would change as measured from 



Earth?
         

A) Stellar Luminosity 

         

B) Surface Temperature 

         

C) Apparent Brightness 

         

D) Spectral Type
         

E) Main-Sequence Lifetime
12) What is the complete stellar classification of the Sun?
A) M5 V
B) M2 I 
C) G2 V
D) B4 V
E) K3 III
Use Table 1 for questions 13, 14, and 15
Table 1. Here are some stars and their spectral classification

Star   


Classification

Sirius A 

A1 V   

Achernar          
B5 V  
Aldebaran B  

M2 V     

Fomalhaut  B  

K4 V

Betelgeuse        
M2 I    

13) Which star is not on the Main Sequence?
A) Sirius A
B) Achernar
C) Aldebaran B
D) Fomalhaut B
E) Betelgeuse
14) Which two stars would you expect to have surface temperatures that are closest in value to each other?
A) Sirius A and Achernar
B) Achernar and Fomalhaut B
C) Aldebaran B and Betelgeuse

D) Fomalhaut B and Sirius A

E) Betelgeuse and Fomalhaut B
15) Which star would you expect to be the smallest in mass? 
A) Sirius A
B) Achernar
C) Aldebaran B

D) Fomalhaut B
E) Betelgeuse

16) Who first proposed that a star’s surface temperature determines the strength of its spectral lines?
A) Edward Pickering
B) Albert Einstein
C) Cecilia Payne-Gaposchkin
D) Marie Curie
E) Jocelyn Bell
17) We measure the stellar parallax of a star to be 0.2 arc seconds, what is the distance to this star? 
A) 0.2 parsecs 

B) 2 parsecs 

C) 5 parsecs 

D) 10 parsecs 

E) 50 parsecs

18) For main sequence stars, the general rule is that the higher the surface 

      temperature, …


A) the more numerous are the stars.
B) the greater the masses of the stars.
C) the less luminous are the stars.
D) the more common are binary stars.
E) the longer the lifetime on the main sequence
19) The process by which two or more smaller nuclei slam together and make a larger nucleus is called  …

A) Nuclear fission
B) Nuclear fusion

C) Strong force
D) Electron decay
E) Gravitational equilibrium 
20)  Pulsars are …
A) rapidly pulsing white dwarfs. 

B) vibrating main sequence stars. 

C) rapidly rotating neutron stars 

D) rapidly spinning black holes. 

E) pulsating yellow giant stars.
21) The total lifetime of the Sun as a main sequence star is approximately 

A) one hundred billion (100,000,000,000) years. 

B) ten million (10,000,000) years. 

C) one million (1,000,000) years. 

D) one hundred million (100,000,000) years. 

E) ten billion (10,000,000,000) years
22) Which of the following sequences describes the evolution of a star like the Sun from      beginning to end? 

A) White dwarf star, red giant star, protostar, main sequence star 

B) Red giant star, white dwarf star, main sequence star, protostar 

C) Protostar, main sequence star, red giant star, white dwarf star 

D) Protostar, white dwarf star, main sequence star, red giant star 

E) Protostar, red giant star, white dwarf star, main sequence star

23) What is the order of the regions of the Sun from the center outward?
A) corona, core, convection zone, radiation zone, photosphere, chromosphere
B) core, radiation zone, convection zone, photosphere, chromosphere, corona

C) photosphere, chromosphere, core, radiation zone, convection zone, corona


D) core, radiation zone, corona, convection zone, chromosphere, photosphere

E)  radiation zone, core, convection zone, photosphere, corona, chromosphere
24) Most of the carbon found on Earth today was produced …
A) when the universe first formed. 

B) by the radioactive decay of elements within the Earth due to interactions with neutrinos. 

C) in the core of a star long ago. 

D) in the outer layers of the Sun. 

E) by nuclear reactions that occur high in the Earth's atmosphere due to interactions with neutrinos.

25) What happened during the Maunder Minimum? 

A) Photosphere of the Sun exploded in 1878.
B) Neutrinos were released from the Sun at record lows in 1987
C) Gamma rays were released from the Sun at record lows in 1987
D) Sunspot activity virtually ceased between the years 1645 and 1715. 

E) The energy output from the Sun was at a minimum from the years 1843 
     through 1902
26) Stars like the Sun probably do not form iron cores during their evolution because …
A) all of the iron is ejected when they become planetary nebulae. 

B) their cores never get hot enough for them to make iron by nuclear fusion reactions. 

C) the iron they make by nucleosynthesis is all quickly fused into uranium. 

D) their strong magnetic fields keep their iron in their atmospheres. 

E) any iron present was destroyed in the protostar phase of evolution.
27) What are Black Holes? 

A) are slowly rotating neutron stars.

B) are white dwarfs that have finally ceased all nuclear reactions.

C) are white dwarfs that have cooled and no longer produce visible light.

D) are the end products of stars like the sun.

E) are a name given to matter so compressed that even light can't escape.
28) We would expect black holes to form from …
A) stars with masses less than that of the Earth.

B) stars whose cores are too massive to permit a neutron star to form.

C) stars with the same mass as the sun.

D) stars with about half the mass of the Sun.

E) stars, after they become white dwarfs.
29) The upper mass limit of a white dwarf star (the Chandrasekhar limit) is approximately …
A) The mass of the Earth

B) one-half the mass of the Sun.

C) 1.4 times the mass of the Sun.

D) 10 times the mass of the Earth.

E) 3 times the mass of the Sun.

30) The helium fusion process that will occur in the lifetime of a Star with a mass similar to the Sun converts …

A) four helium nuclei into one carbon nucleus plus energy

B) four helium nuclei into two carbon nucleus plus energy

C) two helium nuclei into one carbon nucleus plus energy

D) two helium nuclei into one carbon nucleus plus energy and a neutrino


E) three helium nuclei into one carbon nucleus plus energy
31) A white dwarf is ____.

  
A) a precursor to a black hole.

  
B) what most stars become when they die.

  
C) a brown dwarf that has exhausted its fuel for nuclear fusion.

  
D) an early stage of a neutron star.

E) a protostar that gives off most of its light in the visible

32)  What do we mean by the event horizon of a black hole?
  
A) It is the point beyond which neither light nor anything else can escape.   
B) It is the very center of the black hole.
  
C) It is the distance from the black hole at which stable orbits are possible.
  
D) It is the lifetime of a black hole

E) It is the energy released by a black hole.
33) The white dwarf that remains when our Sun dies will be mostly made of ______.

  
A) neutrons.

  
B) hydrogen.

  
C) helium.

  
D) carbon.

E) iron

34) What is a planetary nebula?

A) The remains of a high-mass star that has exploded.

B)  Interstellar gas from which planets are likely to form in the not-too-distant    future.

C)  Gas ejected from a low-mass star in the final stage of its life.

D)  Gas created from the remains of planets that once orbited a dead star.
E)    Material that becomes a Black Hole
35) What is the CNO cycle?
A)  The CNO cycle is series of nuclear reactions with the final result being the fusion of four hydrogen nuclei into one helium nucleus.

B)  It is the series of fusion reactions that have produced all the carbon, nitrogen, and oxygen in the universe.

C)  The CNO cycle is the process by which helium is fused into carbon, nitrogen, and oxygen.

D)  The CNO cycle is the process by which carbon is fused into nitrogen and oxygen
E) The CNO cycle is the process where Carbon, Nitrogen, and Oxygen fuse into elements more massive than iron.
36) Why can the fusion of carbon occur in intermediate- and high-mass stars but not in low-mass stars?

A) It is because the cores of low-mass stars never get hot enough for carbon fusion.

B) It is because only high-mass stars do fusion by the CNO cycle.

C) It is because the cores of low-mass stars never contain significant amounts of carbon.

D)  It is because carbon fusion can occur only in the stars known as carbon stars.
E)  It is because carbon in low-mass stars tends to absorb neutrinos and becomes iron.
37) Astronomers generally can measure a star's mass only if it is a member of a binary star system. What characteristics of the stars in the binary system must we know to measure the star's masses?    
  
A) their apparent brightness and luminosity 

  
B) their distance from Earth and their luminosity 

  
C) their spectral type and distance from Earth 

  
D) their orbital velocity and spectral type 

  
E) their orbital period and average orbital distance
38) Suppose two stars are identical except that one star is four times as far away from us as the other star. Which statement is true?    

A) Both stars have the same luminosity, but the apparent brightness of the closer star is sixteen times greater than that of the more distant star. 

B) Both stars have the same apparent brightness, but the luminosity of the closer star is sixteen times greater than that of the more distant star. 

C) Both stars have the same apparent brightness, but the luminosity of the closer 

star is four times greater than that of the more distant star. 

 D) Since the stars are identical, they have the same apparent brightness and luminosity. 

 E) Both stars have the same luminosity, but the apparent brightness of the closer star is four times greater than that of the more distant star.
39) Where does fusion take place in the Sun during its main sequence lifetime? 

A) convection zone. 

B) core. 

C) corona. 

D) photosphere. 

E) chromosphere.
40) Which part (or layer) of the Sun has the coldest temperature? 

A) core
B) corona
C) chromosphere. 

D) photosphere 

E) radiative zone
