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Name:  ________________________

EPS  Einstein & Waves Quiz

1.  What does the “E” in Einstein’s famous equation, E = mc2, stand for?

a. Einstein

b. Elementary

c. Energy

d. Electromagnetism

2.  What does the “c” in Einstein’s famous equation, E = mc2, stand for?

a. Celeritas (Latin for speed)
b. Cesium (chemical element, atomic number 55)
c. Causualism (belief that chance governs all things)
d. Constant (unchanging)
3.  What nationality was Einstein?

a. French

b. Austrian

c. Swiss

d. German

4. In what century was Einstein born?

a. 18th
b. 19th
c. 20th
d. 21st
5.  In what century did Einstein die?

a. 18th
b. 19th
c. 20th
d. 21st
6. Light demonstrates the characteristics of 

a. Particles only

b. Waves only

c. Both particles and waves

d. Neither particles nor waves
7. What did Einstein win the Noble prize for?

a. The photoelectric effect

b. Proving that mass is always conserved

c. Formulating the equation E=mc2
d. Splitting the atom

Use the following information to answer question 8 & 9.  

In a well designed classroom lab, students mixed precisely 15 grams of each two white powders, baking soda (NaHCO3) and citric acid (H3C6H5O7) together in the presence of exactly 20 grams of water, which resulted in a chemical reaction.  The reaction produces a gas CO2 and a compound sodium citrate (Na3C6H5O7).  The balanced equation looks like this:

 H3C6H5O7 + 3NaHCO3 ( Na3C6H5O7 + 3H2O + 3CO2
8. This reaction can be described as ___________________ because it absorbed heat.

a. Exothermic

b. Endothermic

c. Protothermic

d. Hypothermic

9. With careful measurements the mass of the combined resultants (Na3C6H5O7 + 3H2O + 3CO2) should be

a. 20 grams

b. 30 grams

c. 40 grams

d. 50 grams

10. Which of Einstein’s predecessors is given credit for the concept of the conservation of mass?

a. Michael Faraday

b. Antoine-Laurent Lavoisier

c. Emilie du Châtelet 

d. James Clerk Maxwell

11.  In one of Einstein’s famous thought experiments, a man is standing inside an elevator when the cable is cut.  As the man and the elevator fall together what sensation does the man feel?

a. Gravity holding his feet to the floor of the elevator

b. Gravity forcing him upward, pressing him to the ceiling of the elevator

c. He would experience no sensation of gravity at all

d. Gravity pulling him in all directions at once
12. In one of Einstein’s papers he explains why the sky is blue.  Which statement best paraphrases Einstein’s thoughts on this subject?

a. The sky is blue because that’s how God wanted it to be

b. The sky is blue because it reflects the color of the ocean

c. The sky is blue because of the cumulative scattering and dispersion of sunlight as it strikes molecules in our atmosphere

d. The sky is blue because blue light takes the straightest path to an observer’s eye and is most easily noticed by the receptors in a human eye’s cone and rod cells
13. What does a spectroscope (the black plastic tools we used to look at the light bulbs & sky with) do?

a. Convert light energy into matter

b. Convert matter into light

c. Merge colored light into one beam of white light

d. Separate light into its constituent wavelengths

14. According to Einstein, which two phenomena are the same thing (his Equivalence Principle)?

a. Gravity & Acceleration

b. Force & Motion

c. Matter & Relativity
d. Sugar & Spice

Use the electromagnetic spectrum chart below to answer questions 15 & 16.
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15. Which statement is best supported by the diagram above?
a. Green light has a higher frequency than blue light

b. Red light has a lower frequency than blue light

c. Yellow light has a lower frequency than red light

d. Violet light has a lower frequency than orange light

16. What is the relationship between frequency and energy (velocity) of a wave?

a. The greater the frequency the greater the energy (velocity) of the wave

b. The greater the frequency the less the energy (velocity) of the wave

c. Frequency has no effect on the energy (velocity) of a wave

17. Why is light considered a transverse wave

a. Because light can travel across space
b. Because the particles (photons) vibrate perpendicular to the direction of the wave motion
c. Because the particle (photons) vibrate parallel to the direction of the wave motion
d. Light is not considered a transverse wave, it is a compressional wave
The photoelectric effect shows that the intensity of an incident beam of radiation on a photosensitive metal has no effect on the kinetic energy of the photons emitted by that metal.   Increasing the intensity of the incident light will only increase the number of photons emitted by the photosensitive metal.   

18. A metal surface emits photoelectrons when illuminated by a green light.  This surface must also emit photoelectrons when illuminated by 

a. Blue light

b. Yellow light

c. Orange light

d. Red light

19. Why does the sun appear white-ish around noon and orange-red at sunset?

a. Nuclear fusion reactions within the sun change its color

b. When the angle to the sun is high (noon), the amount of scattering is at its greatest, and when the angle to the sun is low (sunset) there is less scattering of the sunlight, so more red light enters an observer’s eye.

c. When the angle to the sun is high (noon), the amount of scattering is minimized and so the white light takes a straight path to an observer’s eye,  and when the angle to the sun is low (sunset) scattering of sunlight is maximized giving the sky a reddish hue.

d. At noon dust particles in the air reflect some of the sunlight back into outer space making the sun appear white even thought it is really yellow.  

20.  What happened when Fritz Strassman bombarded uranium atoms with neutrons?  

a. The uranium atom absorbed the neutrons and gain energy
b. The uranium atom absorbed the neutrons and lost mass

c. The uranium atom divided into two identical nuclei and mass was destroyed
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The uranium atom divided into smaller nuclei and mass was converted into energy

21. What is the best title for the diagram to the right?
a. Why objects accelerate in toward large masses

b. Why stars move

c. The path of comets

d. A bowling ball sitting on a trampoline

22. In the diagram to the right, why is the apparent position of the 

star different than the real position of the star? 

a. The fabric of space time curves the light from the star as 

it passes by the sun
b. The stars position only appears to change as the Earth orbits the sun
c. The sun is blocking the real position of the star
d. The sunlight is interfering and distorting the path of the starlight 
23. According to Einstein, how is time relative?
a. Time is constant and unchanging, just like the speed of light

b. As one’s velocity approaches the speed of light, time slows down

c. As one’s velocity approaches the speed of light, time speeds up

d. Time pulses with the expansion and compaction of the universe

Use the transverse wave diagram below to answer question 24. [image: image2.emf]
24. The wavelength of the wave is equal to the distance between which two points?

a. A & G

b. B & F

c. C & E

d. D & F

The diagram below shows two pulses approaching each other in a uniform medium.  
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25. Which diagram best represents the superposition of the two pulses?

a. [image: image4.emf]
b. [image: image5.emf]
c.   [image: image6.emf]
d. [image: image7.emf]
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