Unit 3: Atomic Structure









Name: _________KEY____________

Text Questions from Wilbraham, et. al.
4.1
1. What do scientists do when they can’t see the details of what they study?


try to obtain experimental data that helps fill in the picture
2. What is an atom?


the smallest particle of an element that retains its identity in a chemical reaction

3. Democritus believed that atoms were _indivisible_ and _indestructible_.


Did he have experimental support for his claim?


no
4. Dalton used _experimental_ _methods_ to transform Democritus’s ideas into a scientific theory.
5. According to Dalton’s theory, chemical reactions occur when atoms do what three things?


when they are separated, joined, or rearranged
6. Individual atoms are observable with an instrument called the _scanning_ _tunneling_ _microscope_.
4.2
7. One part of Dalton’s atomic theory that is NOT accepted today is that…


atoms are now known to be divisible

8. Together, electrons, protons, and neutrons are known as _subatomic_ _particles_.
9. Describe electrons.


negatively charged subatomic particles

10. The particles that Thomson called _corpuscles_ are now called electrons.
11. Thomson found that the charge-to-mass ratio of electrons did NOT depend on what two things?


the kind of gas in the cathode-ray tube and the type of metal used for the electrodes
12. A proton is _positively_ charged and is about _1840_ times more massive than an electron.
13. Neutrons have no charge and have a mass nearly equal to that of a _proton_.
14. Smaller subnuclear particles that make up protons and neutrons are called _quarks_.
15. How were the electrons arranged in Thomson’s “plum pudding” model?

they were stuck into a lump of positive charge like raisins stuck in dough
16. What fraction of the alpha particles went straight through the gold atoms?

the great majority
      What fraction bounced off the gold foil at very large angles?

a small fraction
17. Rutherford proposed the existence of a small, positive _nucleus_, which is the tiny, central…


core of an atom (today, we know it is composed of protons and neutrons, but Rutherford didn’t)
18. Rutherford’s atomic model is known as the _nuclear_ _atom_.
4.3
19. The subatomic particles that surround the nucleus are the _electrons_.
20. Elements are different because they contain different numbers of _protons_.

21. What is the atomic number of an element?


the number of protons in the nucleus of an atom of that element

22. Most of the mass of an atom is concentrated in its _nucleus_.

23. What is an atom’s mass number?


its total number of protons and neutrons 
24. What are two ways to represent the type of gold that has a mass number of 197?


   197 Au and gold-197 (also Au-197)


    79
25. Isotopes have different mass numbers because they have different numbers of _neutrons_.
26. Why are isotopes chemically alike?


they have identical numbers of protons and electrons, which are responsible for chemical behavior


27. We determine the tiny masses of atoms using an instrument called a _mass_ _spectrometer_.
28. How is the atomic mass unit (amu) defined?

one-twelfth of the mass of a carbon-12 atom 
29. The mass of a single proton or neutron is about _1 amu_.
30. A weighted average reflects what two things?


the mass and the relative abundance of each isotope
31. To calculate the atomic mass of an element, what two things must you do?


multiply the mass of each isotope by its natural abundance; then, add the products

32. What is a period?

a horizontal row of the periodic table

      How many periods are there in the modern periodic table?

7

33. What is a group?

         a vertical column of the periodic table

34. How do the elements within a group compare?


they have similar chemical and physical properties
5.1
35. To explain the chemical properties of elements, we require a model that does what?


describes the behavior of electrons within atoms
36. Why did Bohr change Rutherford’s model?

to include new discoveries about how the energy of an atom changes when it absorbs or emits light
37. What did Bohr propose about electrons?

that they are found only in specific circular paths (or orbits) around the nucleus
38. The fixed energy levels of electrons are somewhat like what?

the rungs of a ladder
39. In general, the higher an electron is on the energy ladder, the _farther_ it is from the nucleus.
40. What is a quantum of energy?

the amount of energy required to move an electron from one energy level to another
41. Are the energy levels in an atom equally spaced?


no; the higher levels are closer together
42. What two things does the quantum mechanical model determine?


the allowed energies an electron can have and how likely it is to find an electron in various locations
43. Where is the cloud more dense?


where the probability of finding the electron is high

44. A region of space in which there is a high probability of finding an electron is an _atomic_ _orbital_.
45. Each energy sublevel corresponds to what?

an orbital of a different shape
46. What are the four sublevels called in the fourth principal energy level?


4s, 4p, 4d, and 4f
5.2
47. Unstable arrangements tend to become more stable by _losing_ _energy_.
48. The ways in which electrons are arranged in various orbitals around the nuclei of atoms are called…
electron configurations
49. According to the aufbau principle…

electrons occupy the orbitals of lowest energy first
50. Two electrons must have _opposite_ _spins_, if they occupy the same orbital.
51. Hund’s rule states that electrons occupy orbitals of the same energy in a way that makes the number of 


electrons with the same spin direction as _large_ as possible.
52. In an electron configuration, a superscript indicates…


the number of electrons occupying that sublevel
5.3
53. List seven types of electromagnetic radiation.



radio waves, microwaves, infrared waves, visible light, ultraviolet waves, X-rays, gamma rays


54. After electrons have moved to higher energy levels, they then lose energy by…



emitting light and returning to lower energy levels


55. Light emitted by atoms consists of a mixture of only _specific_ _frequencies_.


56. These are shown as discrete lines on an _atomic_ _emission_ _spectrum_.


57. When is a hydrogen atom in its ground state?



when the electron has its lowest possible energy


58. The lines at the ultraviolet end of the spectrum are the _Lyman_ series, which results when electrons 



fall from higher energy levels to n = _1_. The lines in the visible spectrum are the _Balmer_ series, 



which results when electrons fall from higher energy levels to n = _2_. The lines at the infrared end of 



the spectrum are the _Paschen_ series, which results when electrons fall from higher energy levels to 

n = _3_.

59. Why is there an upper limit to the frequency of emitted light for each set of lines?



because an electron with enough energy completely escapes the atom

60. Why does an electron microscope allow a much clearer enlarged image of very small objects, as 

compared to a light microscope?



electrons have much smaller wavelengths than does visible light


61. What does the Heisenberg uncertainty principle state?



it is impossible to know exactly both the velocity and the position of a particle at the same time

7.1
62. What are valence electrons?



the ones in the highest occupied energy level of an element’s atoms


63. An element’s chemical properties are determined by the number of _valence_ _electrons_.

64. The octet rule states that, in forming compounds, atoms…



tend to achieve the electron configuration of a noble gas


65. A positively charged ion, or _cation_, is produced when an atom _loses_ valence electrons.

66. How does a magnesium atom attain the electron configuration of a noble gas?



by losing both of its valence electrons


67. If iron loses three electrons, it forms the _Fe3+_ ion.


68. A negatively charged ion, or _anion_, is produced when an atom _gains_ electrons,

69. Names of anions typically end in _-ide_.

70. The law of definite proportions states that, in any chemical compound…

the masses of the elements are always in the same proportions


71. The law of multiple proportions states that whenever the same two elements form more than one 


compound, the different masses of one element that combine with the same mass of the other 


element…

are in the ratio of small whole numbers
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5.1
35. To explain the chemical properties of elements, we require a model that does what?

36. Why did Bohr change Rutherford’s model?

37. What did Bohr propose about electrons?

38. The fixed energy levels of electrons are somewhat like what?

39. In general, the higher an electron is on the energy ladder, the __________ it is from the nucleus.

40. What is a quantum of energy?
41. Are the energy levels in an atom equally spaced?
42. What two things does the quantum mechanical model determine?
43. Where is the cloud more dense?
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5.2
47. Unstable arrangements tend to become more stable by __________ __________.

48. The ways in which electrons are arranged in various orbitals around the nuclei of atoms are called…

49. According to the aufbau principle…
50. Two electrons must have __________ ______, if they occupy the same orbital.
51. Hund’s rule states that electrons occupy orbitals of the same energy in a way that makes the number of 


electrons with the same spin direction as ______ as possible.
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5.3
53. List seven types of electromagnetic radiation.


54. After electrons have moved to higher energy levels, they then lose energy by…


55. Light emitted by atoms consists of a mixture of only __________ ______________.



56. These are shown as discrete lines on an __________ __________ __________.



57. When is a hydrogen atom in its ground state?


58. The lines at the ultraviolet end of the spectrum are the ________ series, which results when electrons 



fall from higher energy levels to n = ___. The lines in the visible spectrum are the _________ series, 



which results when electrons fall from higher energy levels to n = ___. The lines at the infrared end of 



the spectrum are the _________ series, which results when electrons fall from higher energy levels to 

n = ___.


59. Why is there an upper limit to the frequency of emitted light for each set of lines?

60. Why does an electron microscope allow a much clearer enlarged image of very small objects, as 

compared to a light microscope?


61. What does the Heisenberg uncertainty principle state?

7.1
62. What are valence electrons?


63. An element’s chemical properties are determined by the number of __________ __________.


64. The octet rule states that, in forming compounds, atoms…


65. A positively charged ion, or ________, is produced when an atom ______ valence electrons.


66. How does a magnesium atom attain the electron configuration of a noble gas?


67. If iron loses three electrons, it forms the _____ ion.


68. A negatively charged ion, or ______, is produced when an atom ______ electrons,


69. Names of anions typically end in _____.

70. The law of definite proportions states that, in any chemical compound…


71. The law of multiple proportions states that whenever the same two elements form more than one 



compound, the different masses of one element that combine with the same mass of the other 



element…

