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MULTIPLE CHOICE.  

PHYSICAL SCIENCE 101 - Exam 3 – April 6, 2006

Multiple Choice (Each question is worth 3 points)





E = hf

S = f(

f = 1/T

PLEASE READ EACH QUESTION CAREFULLY

1)In a longitudinal wave, the compressions and rarefactions travel in 


A)opposite directions. 

B)the same direction. 

C)neither 

2)Which of the following is not a transverse wave? 


A)light 
B)radio 
C)sound 
D)all of these 
E)none of these 

3) 

4)A Doppler effect occurs when a source of sound moves 


A)away from you. 
B) toward you. 
C)both of these 
D)none of these 

5)For light, a red shift indicates the light source moves 


A)away from you. 

B)toward you. 

C)at right angles to you. 



D)actually, all of these 
E)none of these 

6)A sound source of high frequency emits a high 


A)pitch. 

B)amplitude. 
C)speed. 



D)all of these 
E)none of these 

7)A sound wave is a 


A)standing wave. 

B)shock wave.

 C)transverse wave. 



D)longitudinal wave. 

E)none of these  

8)Sound travels faster in 


A)a vacuum.     
B)water. 

C)steel. 



D)air. 
 E)Sound travels at about the same speed in all of these 

9)Sound waves cannot travel in 


A)water. 

B)a vacuum. 
C)air. 



D)steel. 

E)Sound can travel in all of these. 

10)Caruso is said to have made a crystal chandelier shatter with his voice.  This is a demonstration of 


A)an echo. 

B)sound refraction. 
C)interference. 




D)beats. 


E)resonance. 

11)When you tune a radio to a certain station, you match the frequency of the internal electrical circuit to the frequency of that radio station.  In so doing, you are employing the principle of 


A)resonance. 
B)reverberation. 

C)forced vibrations. 



D)wave interference. 

E)beats. 

12)The natural frequency of the atoms in glass is in the 


A)visible part of the spectrum. 
B)infrared part of the spectrum. 




C)ultraviolet part of the spectrum. 

13)The refractive index of vacuum is


A.)1

B.)2

C.)3

D.)4

E.)3 X 108 m/sec 

14)The law of reflection holds for 


A)plane mirrors.

B)curved mirrors. 
C)rough surfaces 



D)all of the above 

E)none of the above 

15)Atmospheric refraction makes the daylight hours a bit 



A)longer in summer but shorter in winter. 




B)longer. 

C)shorter. 

16)Different colors are dispersed by a prism because different colors in the 

   prism have different 


A)directions. 
B)frequencies.
 
C)speeds. 




D)energies. 
E)none of these 

17)The critical angle for a transparent material is the angle at and beyond 

   which all light within the material is  


A)diffused.   B)absorbed.   C)reflected.   D)dispersed.   E)refracted. 

18)Which of the following photons has the greatest energy? 


A)red light 
B)infrared 

C)green light 



D)blue light 

E)ultraviolet 

19)A quantum of light is called a 


A)neutron. 

B)proton. 
   C)phonon    D)electron.   E)none of these 

20)How many different elements are in a water molecule? 


A)one 
B)two 
C)three 
D)four 
E)none of these 

21)Which of the following statements is true? 


A)There are thousands of different kinds of atoms that account for a wide 
  variety of substances. 


B)Atoms are so small that there is no way we can photograph them. 


C)An atom is the smallest particle known to exist. 


D)There are only about 100 different kinds of atoms that combine to form 
  all substances. 


E)None of these statements are true. 

22)Solid matter is mostly empty space.  The reason solids don't fall through one 

   another is because 


A)atoms are constantly vibrating, even at absolute zero. 



B)of gravitational forces. 


C)of electrical forces. 


D)of nuclear forces. 


E)none of these 

23)Which of these forces determines the chemical properties of an atom?  


A)nuclear force 
B)friction force 
C)gravitational force 



D)electrical force 
E)none of these 

24)Which of the following are electrically neutral? 


A)proton 
B)electron 
C)neutron 
D)all of these 
E)none of these 

25)Which has the greatest number of protons in its nucleus? 


A)lead (Pb) 
B) mercury (Hg) 

C)gold (Au) 
D) silver (Ag) 

26)The volume of matter comes mostly from its 


A)electrons. 
B) protons. 
C) nucleons 

27)The chemical properties of matter come mostly from its 


A)neutrons 

B)electrons. 
C) protons. 

28)Compared to the mass of a hydrogen atom, the mass of an oxygen atom is  


A)8 times greater. 
B)12 times greater. 



C)16 times greater. 
D)appreciably more than 16 times greater. 

29)Suppose that a certain atom possesses only four distinct energy levels. 

   Assuming that all transitions between levels are possible, how many spectral 

   lines will this atom exhibit?


A)three 

B) six 

C) four 

D) unlimited 

30)Which of the following shows elements in order of increasing atomic size (Cl, atomic #17; K, atomic #19; Br, atomic #35; Rb, atomic #37)? 46) _______ 


A)Rb < Cl < K < Br 


B) Cl < Br < K < Rb 



C)K < Br < Rb < Cl 


D) Br < Cl < Rb < K 

31)The mass of an atomic nucleon is nearly 


A)twice the mass of an electron. 


B)four times the mass of an electron. 


C)a thousand times the mass of an electron. 


D)two thousand times the mass of an electron. 

32)The atomic number of an element is the same as the number of its 


A)nucleons. 
B) neutrons. 
C)protons. 

D) neither of these 

33)How many neutrons are there in Iron–56 (56Fe)?


A.) 26

B.) 30

C.) 56

D.) 82
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EXTRA CREDIT

1.  A friend tells you of seeing beautiful colors brought out in a picture when “black light” was shone on it.  Which region of the spectrum is sometimes called “black light”?  How would you EXPLAIN to your friend what was happening at the atomic level to make the picture glow? 



(5 Points)


“Black light” is the popular term for the longer-wavelength portion of the ultraviolet region. You would explain that the photons of ultraviolet light were causing electrons in the atoms of the paint to be excited to upper energy levels. Some of the electrons return to their ground states in steps, emitting some photons lower in energy than the UV photons that excited them. Some of the lower-energy photons emitted are in the visible region, making the picture glow. We call the phenomenon fluorescence.

2.  What is the difference between a longitudinal wave and a transverse wave?  Give an example of each.






(4 points)


In a longitudinal wave, the wave velocity (or energy propagation) is 
parallel to the direction of the motion of the vibrating medium.




Example: Sound wave


In a transverse wave, the wave velocity (or energy propagation) is 
perpendicular to the motion of the vibrating medium.




Example: Water wave


A light wave (electromagnetic wave) is another example of a 


transverse wave, but does not require a medium for propagation.
