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 1. When ignited, a uranium compound burns with a green flame. The wavelength of the light given off by 

this flame is greater than that of

A) red light

B) infrared light

C) radio waves

D) ultraviolet light

E) yellow light

 2. Which form of electromagnetic radiation has the longest wavelengths?

A) gamma rays

B) microwaves

C) radio waves

D) infrared radiation

E) x-rays

 3. Which of the following are incorrectly paired?

A) wavelength – λ

B) frequency – ν

C) speed of light – c

D) hertz – s–1

E) x-rays – shortest wavelength

 4. Green light can have a wavelength of 543 nm. The energy of a photon of this light is

A) 1.08 × 10–31 J

B) 5.43 × 10–7 J

C) 3.66 × 10–19 J

D) 5.52 × 1014 J

E) 2.73 × 1018 J

 5. Consider an atom traveling at 1% of the speed of light. The de Broglie wavelength is found to be 1.46 × 

10–3 pm. Which element is this?

A) Be

B) Zr

C) Kr

D) Fe

E) P
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From the following list of observations, choose the one that most clearly supports the following 

conclusion:

 a) emission spectrum of hydrogen

 b) the photoelectric effect

 c) scattering of alpha particles by metal foil

 d) diffraction

 e) cathode "rays"

 6. Electrons have wave properties.

A) observation a

B) observation b

C) observation c

D) observation d

E) observation e

 7. Electromagnetic radiation has wave characteristics.

A) observation a

B) observation b

C) observation c

D) observation d

E) observation e

 8. Electrons in atoms have quantized energies.

A) observation a

B) observation b

C) observation c

D) observation d

E) observation e

 9. Spacing between atoms in a crystal is on the same order as the de Broglie wavelength of accelerated 

electrons.

A) observation a

B) observation b

C) observation c

D) observation d

E) observation e
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 10. In an investigation of the electronic absorption spectrum of a particular element, it is found that a 

photon having λ = 500 nm provides just enough energy to promote an electron from the second 

quantum level to the third. From this information, we can deduce

A) the energy of the n = 2 level

B) the energy of the n = 3 level

C) the sum of the energies of n = 2 and n = 3

D) the difference in energies between n = 2 and n = 3

E) all of these

Consider the following portion of the energy-level diagram for hydrogen:

n = 4 –0.1361 × 10–18 J

n = 3 –0.2420 × 10–18 J

n = 2 –0.5445 × 10–18 J

n = 1 –2.178 × 10–18 J

 11. For which of the following transitions does the light emitted have the longest wavelength?

A) n = 4 to n = 3

B) n = 4 to n = 2

C) n = 4 to n = 1

D) n = 3 to n = 2

E) n = 2 to n = 1

 12. When a hydrogen electron makes a transition from n = 3 to n = 1, which of the following statements is 

true?

I. Energy is emitted.

II. Energy is absorbed.

III. The electron loses energy.

IV. The electron gains energy.

V. The electron cannot make this 

transition.

A) I, IV

B) I, III

C) II, III

D) II, IV

E) V
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 13. When an electron in a 2p orbital of a particular atom makes a transition to the 2s orbital, a photon of 

approximate wavelength 629.1 nm is emitted. The energy difference between these 2p and 2s orbitals is

A) 3.16 × 10–28 J

B) 3.16 × 10–19 J

C) 3.16 × 10–17 J

D) 1.25 × 10–31 J

E) none of these

 14. The energy of the light emitted when a hydrogen electron goes from n = 2 to n = 1 is what fraction of its 

ground-state ionization energy?

A) 3/4

B) 1/2

C) 1/4

D) 1/8

E) 1/9

 16. Which of the following best describes an orbital?

A) space where electrons are unlikely to be found in an atom

B) space which may contain electrons, protons, and/or neutrons

C) the space in an atom where an electron is most likely to be found

D) small, walled spheres that contain electrons

E) a single space within an atom that contains all electrons of that atom

 17. How many f  orbitals have n = 6?

A) 2

B) 7

C) 10

D) 5

E) 18
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 18. If n = 2, how many orbitals are possible?

A) 3

B) 4

C) 2

D) 8

E) 6

 19. Which of the following is an incorrect designation for an atomic orbital?

A) 1s

B) 3d

C) 1p

D) 4f

E) 6s

 20. The number of orbitals having a given value of l is equal to

A) 2l + 1

B) 2n + 2

C) 3l

D) l + ml

E) the number of lobes in each orbital

 21. Consider the following representation of a 2p-orbital:

Which of the following statements best describes the movement of electrons in a p-orbital?

A) The electrons move along the outer surface of the p-orbital, similar to a “figure 8” 

type of movement.

B) The electrons move within the two lobes of the p-orbital, but never beyond the 

outside surface of the orbital.

C) The electrons are concentrated at the center (node) of the two lobes.

D) The electrons are only moving in one lobe at any given time.

E) The electron movement cannot be exactly determined.

 22. A point in the wave function where the amplitude is zero defines

A) the node

B) the excited state

C) the amplitude of the wave function

D) the frequency of radiation

E) none of the above
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 23. How many electrons can be described by the quantum numbers n = 3, l = 3, ml = 1?

A) 0

B) 2

C) 6

D) 10

E) 14

 24. What is the l quantum number for a 4s orbital?

A) 1

B) 0

C) 3

D) 2

E) more than one of the above

 25. Which of the following combinations of quantum numbers (n, l, ml, ms) do not represent permissible 

solutions of the Schrödinger equation for the electron in the hydrogen atom (i.e., which combination of 

quantum numbers is not allowed)?

A) 9, 8, -4, 1/2

B) 8, 2, 2, 1/2

C) 6, -5, -1, 1/2

D) 6, 5, -5, 1/2

E) All are allowed.

 26. Which of the following combinations of quantum numbers is not allowed?

A) n = 1, l = 1, ml = 0, ms = 1
2

B) n = 3, l = 0, ml = 0, ms = -1
2

C) n = 2, l = 1, ml = -1, ms = 1
2

D) n = 4, l = 3, ml = -2, ms = -1
2

E) n = 4, l = 2, ml = 0, ms = 1
2
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 28. Mendeleev is given the most credit for the concept of a periodic table of the elements because:

A) He had the longest history of research in elemental properties.

B) He emphasized its usefulness in predicting the existence and properties of 

unknown elements.

C) His representation of the table was the most understandable.

D) His periodic table was arranged in octaves.

E) He grouped elements into triads of similar properties.

 29. Which of the following was not an elemental property usually predicted by Mendeleev for 

as-yet-unknown elements?

A) electron configuration

B) atomic mass

C) density

D) boiling point

E) oxide formula

 30. Which of the following atoms or ions has three unpaired electrons?

A) N

B) O

C) Al

D) S2–

E) Ti2+

 31. The electron configuration for the barium atom is:

A) 1s22s22p63s23p64s23d10

B) [Xe]6s2

C) 1s22s22p63s23p64s1

D) 1s22s22p63s23p64s2

E) none of these

 32. The electron configuration for the carbon atom is:

A) 1s22s22p2

B) [He]2s4

C) [Ne]2s22p2

D) 1s22p4

E) none of these
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 33. The complete electron configuration of tin is

A) 1s22s22p63s23p64s23d104p65s24d105d105p2

B) 1s22s22p63s23p64s23d104d104p2

C) 1s22s22p63s23p64s24p65s24d105d105p2

D) 1s22s22p63s23p64s23d104p65s24d105p2

E) none of these

 34. The statement that "the lowest energy configuration for an atom is the one having the maximum 

number of unpaired electrons allowed by the Pauli principle in a particular set of degenerate orbitals" is 

known as

A) the aufbau principle

B) Hund's rule

C) Heisenberg uncertainty principle

D) the Pauli exclusion principle

E) the quantum model

 36. An element with the electron configuration [Xe] 6s24f145d7 would belong to which class on the periodic 

table?

A) transition elements

B) alkaline earth elements

C) halogens

D) rare earth elements

E) none of the above

 37. All alkaline earths have the following number of valence electrons:

A) 1

B) 3

C) 6

D) 2

E) none of these
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 38. Germanium has __________ in its 4p orbitals.

A) one electron

B) two electrons

C) three electrons

D) four electrons

E) none of these

 39. Fe has __________ that is (are) unpaired in its d orbitals.

A) one electron

B) two electrons

C) three electrons

D) four electrons

E) none of these

Nitrogen has five valence electrons. Consider the following electron arrangements.

2s 2p

a) ↑↓ ↑ ↑ ↑

b) ↑ ↑↓ ↑ ↓

c) ↑ ↑↑ ↑ ↑

d) ↑↓ ↑ ↑

e) ↑↓ ↑↓ ↑ ↑

 40. Which represents the ground state for N?

A) option a

B) option b

C) option c

D) option d

E) option e

 41. Which represents the ground state for the N– ion?

A) option a

B) option b

C) option c

D) option d

E) option e
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 42. An atom of fluorine contains nine electrons. How many of these electrons are in s orbitals?

A) 2

B) 4

C) 6

D) 8

E) none

 43. Of the following elements, which has occupied d orbitals in its ground-state neutral atoms?

A) Ba

B) Ca

C) Si

D) P

E) Cl

 44. 1s22s22p63s23p64s23d2 is the correct electron configuration for which of the following atoms?

A) Ca

B) Ti

C) Ge

D) Zr

E) none of these

 45. The number of unpaired electrons in the outer subshell of a Cl atom is

A) 0

B) 1

C) 2

D) 3

E) none of these

 46. Which of the following electron configurations is different from that expected?

A) Ca

B) Sc

C) Ti

D) V

E) Cr

 47. Which of the following is the highest energy orbital for a silicon atom?

A) 1s

B) 2s

C) 3s

D) 3p

E) 3d
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True/False

Indicate whether the statement is true or false.

 56. Diffraction results when light is scattered from a regular array of points or lines.

Short Answer

Given the following electronic configuration of neutral atoms, identify the element and state the number 

of unpaired electrons in its ground state:

 57. [Ar]4s13d5

 58. [Ne]3s23p5

Write the electron configuration for the following:

 59. P

 60. S2–

 61. K+
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Answer Section

MULTIPLE CHOICE

 1. ANS: D 

 2. ANS: C 

 3. ANS: E 

 4. ANS: C 

 5. ANS: B 

 6. ANS: D 

 7. ANS: D 

 8. ANS: A 

 9. ANS: D 

 10. ANS: D 

 11. ANS: A 

 12. ANS: B 



 ID: A
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 13. ANS: B 

 14. ANS: A 

 16. ANS: C 

 17. ANS: B 

 18. ANS: B 

 19. ANS: C 

 20. ANS: A 

 21. ANS: E 

 22. ANS: A 

 23. ANS: A 

 24. ANS: B 

 25. ANS: C 

 26. ANS: A 



 ID: A
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 28. ANS: B 

 29. ANS: A 

 30. ANS: A 

 31. ANS: B 

 32. ANS: A 

 33. ANS: D 

 34. ANS: B 

 36. ANS: A 

 37. ANS: D 

 38. ANS: B 

 39. ANS: D 

 

 40. ANS: A 
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 41. ANS: E 

 42. ANS: B 

 43. ANS: A 

 44. ANS: B 

 45. ANS: B 

 46. ANS: E 

 47. ANS: D 
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TRUE/FALSE

 56. ANS: T 

SHORT ANSWER

 57. ANS: 

The element is Cr with six unpaired electrons in its ground state.

 58. ANS: 

The element is Cl with one unpaired electron in its ground state.

 59. ANS: 

1s22s22p63s23p3 or [Ne]3s23p3

 60. ANS: 

1s22s22p63s23p6 or [Ne]3s23p6

 61. ANS: 

1s22s22p63s23p6 or [Ar]




















