Section 1
1. What is true of radio telescopes?
·  They are most sensitive to the opacity of the ozone layer.
·  They can only be used above the atmosphere.
·  They have better angular resolution than a reflector.
·  They are the smallest, most compact telescopes.
·  They have poorer angular resolution than an optical telescope of the same size. (Correct)
2. A jar filled with gas is placed directly in front of a second jar filled with gas. Using a spectroscope to look at one jar through the other you observe dark spectral lines. The jar closest to you contains
·  the exact same gas as the other jar.
·  the cooler gas. (Correct)
·  the hotter gas.
·  gas at the same temperature as the other jar.
·  gas at very high pressure.
3. It is diffraction that limits the ________ of a telescope of a given objective diameter.
·  light grasp
·  magnification
·  interference
·  resolution (Correct)
·  aperture
4. The frequency of a water wave gives us its height.
·  False (Correct)
·  True
5. The primary purpose of a telescope is to
·  make distant objects appear nearby.
·  separate light into its component wavelengths.
·  magnify distant objects.
·  collect a large amount of light and bring it into focus. (Correct)
·  measure the brightness of stars very accurately.
6. The spectral lines of each element are distinctive to that element, whether we are looking at emission or absorption lines.
·  False
·  True (Correct)
7. If a new wave arrives on shore every two seconds, then its frequency is 2 Hz.
·  False (Correct)
·  True
8. The shorter a wave's wavelength, the greater its energy.
·  False
·  True (Correct)
9. The design of modern X-ray telescopes depends on
·  achromatic lenses to keep the X-rays in focus
·  the Cassegrain design, with mirrors made of lead.
·  lenses made of germanium.
·  the prime focus design, with mirrors made of iron.
·  grazing incidence optics. (Correct)
10. In Bohr's model of the atom, electrons
·  are not confined to specific orbits.
·  move from orbit to orbit in many small steps.
·  can be halfway between orbits.
·  only make transitions between orbitals of specific energies. (Correct)
·  are spread uniformly through a large, positive mass.
11. Observations in the X-ray portion of the spectrum are routinely done from the surface of the Earth.
·  False (Correct)
·  True
12. The observed spectral lines of a star are all shifted towards the red end of the spectrum.
Which statement is true?
·  The second law of Kirchhoff explains this.
·  The star has a radial velocity towards us.
·  This is an example of the photoelectric effect.
·  This is an example of the Doppler effect. (Correct)
·  The star is not rotating.
13. Most radio telescopes are laid out like which optical telescope design?
·  grazing incidence reflector
·  Newtonian reflector
·  prime focus reflector (Correct)
·  Coude reflector
·  Cassegrain reflector
14. The Hubble Space Telescope gives us its best resolution with X-rays.
·  False (Correct)
·  True
15. One advantage of the Hubble Space telescope over ground based ones is that
·  it can better focus X-ray images.
·  it can make better observations of the ozone layer.
·  in orbit, it can operate close to its diffraction limit at visible wavelengths. (Correct)
·  its adaptive optics controls atmospheric blurring better.
·  it is larger than any Earth-based telescopes.
16. All modern large optical telescopes are refractors.
·  False (Correct)
·  True
17. What problem does adaptive optics correct?
·  the light pollution of urban areas
·  the opacity of the Earth's atmosphere to some wavelengths of light
·  turbulence in the Earth's atmosphere that creates twinkling (Correct)
·  defects in the optics of the telescope, such as the original Hubble mirror
·  chromatic aberration due to use of only a single lens objective
18. Which of the following is NOT a reason to use a reflecting telescope rather than a refractor?
·  Heavy lenses, which can only be supported at their edges, tend to deform under their own weight.
·  A lens must have two precision surfaces; a mirror needs only one.
·  Lenses absorb light, while mirrors do not.
·  Lenses are harder to focus than mirrors. (Correct)
·  Lenses are subject to chromatic aberration.
19. What is the light-gathering power of an 8 inch telescope compared to a 4 inch telescope?
·  8× better
·  2× better
·  4× better (Correct)
·  16× better
·  32× better
20. Increasing the temperature of a blackbody by a factor of 3 will increase its energy by a factor of
·  81 (Correct)
·  6
·  12
·  9
·  3
21. A blue star has a higher surface temperature than a red star.
·  False
·  True (Correct)
22. Which of these is the same for all forms of electromagnetic (E-M) radiation in a vacuum?
·  frequency
·  speed (Correct)
·  wavelength
·  amplitude
·  photon energy
23. In general, the spectral lines of molecules are
·  nonexistent.
·  more complex than those of atoms. (Correct)
·  the same as the atoms they contain.
·  only absorption lines.
·  less complex than those of atoms.
24. The total energy radiated by a blackbody depends on
·  the cube of its temperature.
·  the square root of its temperature.
·  the fourth root of its temperature.
·  the square of its temperature.
·  the fourth power of its temperature. (Correct)
25. Consider this diagram. Which statement is true?

·  The amplitude is 8 and the wavelength is 12.
·  The amplitude is 4 and the wavelength is 12.
·  The amplitude is 4 and the wavelength is 6. (Correct)
·  The amplitude is 8 and the wavelength is 6.
·  The amplitude is 6 and the wavelength is 4.
26. Which of these is emitted when an electron falls from a higher to lower orbital?
·  a positron
·  a neutrino
·  a photon (Correct)
·  a graviton
·  another electron
27. All optical telescopes will bring the light from a star to a focus.
·  False
·  True (Correct)
28. The speed of light in a vacuum is
·  not given.
·  h = E/c.
·  186,000 miles per hour.
·  768 km/hour.
·  300,000 km/sec. (Correct)
29. In astronomy, an interferometer can be used to
·  increase the sensitivity of infrared telescopes to longer wavelengths.
·  yield better seeing conditions with optical telescopes.
·  improve the angular resolution of radio telescopes. (Correct)
·  decrease the effects of light pollution in getting darker sky backgrounds.
·  speed up the processing of CCD images.
30. Green light has a shorter wavelength than orange light. In a 5 inch telescope, green light will
·  allow dimmer stars to be observed.
·  provide better angular resolution than orange light. (Correct)
·  provide worse angular resolution than orange light.
·  come to the same exact focus as orange light.
·  reduce the effects of atmospheric turbulence.
31. Compared to a 5 inch prime focus reflector, a 5 inch Newtonian reflector will
·  will have more chromatic aberration.
·  have more light gathering power.
·  be easier to build. (Incorrect)
·  have the same light gathering power.
·  will have a larger hole in the center of its mirror.
32. Galaxies look the same whether viewed in visible or X-ray wavelengths.
·  False (Correct)
·  True
33. A wave's velocity is the product of the
·  period times the energy of the wave.
·  amplitude times the frequency of the wave.
·  amplitude times the wavelength of the wave.
·  frequency times the period of the wave.
·  frequency times the wavelength of the wave. (Correct)
34. The two forms of electromagnetic (E-M) radiation that experience the least atmospheric opacity are
·  light and infrared waves.
·  ultraviolet and infrared waves.
·  microwaves and television waves.
·  X and gamma radiation.
·  light and radio waves. (Correct)
35. Compared to optical telescopes, radio telescopes are built large because
·  radio waves are absorbed by the atmosphere.
·  they're less expensive to make than optical telescopes. (Incorrect)
·  radio waves have very long wavelengths.
·  atmospheric turbulence is more of a proble m.
·  radio sources are harder to find.
36. Changing the electric field will have no effect on the magnetic fields of a body.
·  False (Correct)
·  True
37. What is the resolution of a telescope?
·  its ability to focus more than just visible light for imaging
·  its ability to make distant objects appear much closer to us
·  its ability to see very faint objects
·  its ability to distinguish two adjacent objects close together in the sky (Correct)
·  its ability to separate light into its component colors for analysis
38. Which type of telescope has the simplest light path?
·  prime focus reflector (Correct)
·  Cassegrain reflector
·  Newtonian reflector
·  single lens refractor
·  achromatic refractor
39. Which of these is not a form of electromagnetic radiation?
·  television signals
·  X-rays in the doctor's office
·  DC current from your car battery (Correct)
·  light from your camp fire
·  ultraviolet causing a suntan
40. If a wave's frequency doubles and its speed stays constant, its wavelength
·  is also doubled.
·  is halved. (Correct)
·  becomes 16× longer.
·  is unchanged, as c is constant.
·  is now 4× longer.
41. Medium A blocks more of a certain wavelength of radiation than medium B. Medium A has a higher
·  transparency.
·  albedo.
·  clarity.
·  opacity. (Correct)
·  seeing.
42. The angular resolution of an 8 inch diameter telescope is ________ greater than that of a 2 inch diameter telescope.
·  8×
·  2×
·  16×
·  9×
·  4× (Correct)
43. The Sun's observed spectrum is
·  only absorption lines on a black background.
·  only emission lines on a black background.
·  a continuum with absorption lines. (Correct)
·  a continuum with no lines, as shown by the rainbow.
·  a continuum with emission lines.
44. The amount of diffraction and thus the resolution of the scope depends upon
·  the design of the telescope.
·  the size and sensitivity of the CCD chip used for imaging.
·  the wavelength used and the size of the main telescope objective lens or mirror. (Correct)
·  the brightness of the object.
·  whether the telescope is a reflector or refractor.
45. Electromagnetic radiation
·  is the same as a sound wave.
·  can only travel in a dense medium.
·  can behave both as a wave and as a particle. (Correct)
·  has nothing in common with radio waves.
·  has only the properties of waves.
46. The mirrors for X-ray telescopes are the same shape as those of optical reflectors.
·  False (Correct)
·  True
47. In the future, adaptive optics will greatly enhance the resolution of the Hubble Space Telescope.
·  False (Correct)
·  True
48. A Newtonian reflector needs no secondary mirror.
·  False (Correct)
·  True
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