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Unit 3&4 Practice Test

Dr. Levens – 2008 – Chem I H
Practice – Practice – Practice – Practice – Practice – Practice - Practice
Multiple Choice Questions. CIRCLE the correct answer.
1. Which of the following light relationships is FALSE?

a. as wavelength increases, frequency decreases 


b. as energy increases, wavelength decreases 

c. as frequency increases, speed remains the same 

d. as energy decreases, frequency increases

e. all light travels at the same speed
2. Which statement below about quantum numbers and electron configurations is TRUE?

a. there are n2 orbitals in each sublevel and n orbitals in each energy level



b. the quantum number l can be determined by the electron configuration



c. m describes the superscript numbers in the electron configuration

d. s can be determined by the electron configuration

3.
Select the four quantum numbers that describe a valence electron in a nitrogen atom.

a. n = 1, l = 0, ml = 0 , ms = 1 


c. n = 2, l = 0, ml = 1, ms = -½

b. n = 1 , l = 0, ml = 0, ms = ½ 

d. n = 2, l = 1 , ml = 1, ms = ½

4. Which description below best describes an orbital?

a. A circular path around the nucleus 




b. A probable location of an electron 
 

c. The spherical part of the nucleus where electrons are found 

d. The location of valence electrons only

5. How many orbitals are present in the d sublevel?

a. one 



c. five

b. three 


d. seven

6. Which of the following is designated by the ms quantum number?

a. energy level


c. orientation in space
b. shape 


d. spin
7. How many valence electrons are in phosphorus?

a. 1 



c. 5

b. 3 



d. 7

8. How many sublevels exist in the third energy level?


a. 3 



c. 18

b. 9 



d. 32

9. Which of the following is a set of allowed quantum numbers?

a. n = 1, l = 0, m = 0 , s = 1 


c. n = 2, l = 0, m = 1, s = ½

b. n = 3 , l = 2, m = 1, s = -½ 


d. n = 1, l = 1 , m = 1, s = -½

10. Which of the following are “degenerate”?

a. 1s and 2s sublevels 


c. l = 0 and l = 1 quantum numbers

b. 2px and 2py orbitals 

d. 4f and 5f orbitals

11. Which of the following is violated in the orbital diagram:   ((    ((      ((  ((    

a. Pauli Exclusion Principle



     1s     2s             2p

b. Hund’s Rule

c. Heisenberg Uncertainty principle

d. more than one rule is violated

e. none of these rules is violated

12. How many of sulfur's valence electrons are present in p orbitals?


a. 32





c. 16


b. 4





d. 6

13. Which of the following has the greatest ionic radius?

a. S-2

b. Cl-1

c. K+

d. Ca+2

14. Potassium could best be described as:

a. an alkaline earth metal

b. a transition metal

c. having 1 valence electron

d.  a non metal

15. The part of the periodic table where Uranium lives is named:

a. lanthanides

b. actinides

c. transition metals

d. halogens

16. Another name for the d-block on the periodic table is 

a. metalloids

b. alkali metals

c. transition metals

d. noble gases

17. Which of the following is not a name for a group on the periodic table?

a. metalloids

b. alkaline earth metals

c. halogens 

d. noble gases 

e. they are ALL groups on the periodic table

18. What do all the alkaline earth metals have in common?

a. they all form negative ions


b. they all have 2 valence electrons

c. they all have the same number of electrons

d. they are all in the same period

19. In the electron configuration 1s22s22p3, what does the number 1 indicate?

a. principle energy level 

b. the shape of the orbital

c. the number of electrons in that sublevel

d. the quantum number l
20. Which of the following would have the greatest electronegativity?

a. F

b. N

c. P

d. As

21. Which of the following describes the energy in: A  + energy → A+ + e-
a.      ionization energy

b.      electron affinity

c.     electronegativity

d.     atomic radius

22. Which of these is NOT a ground state electron configuration?

a. 1s22s22p63s23p64s23d104p4

c. 1s22s22p63s23p64s23d1
b. 1s22s22p63s23p64s23d104p6

d. 1s22s22p63s23p54s23d10
23. Which of the following would likely form a +2 ion?

a. Mg 




c. Ba

b. Be 




d. all of these

24. Which of the following is isoelectronic with Ar?

a. Se-2




c. Kr
b. F-




d. Ca+2
25. How many unpaired electrons are in a sulfur atom?

a. 16 




c. 6

b. 4




d. 2

26. Select the words that most correctly completes the sentence: A(n) 

 is formed when electrons are 

 a neutral atom.

a. cation, removed from

b. cation, added to

c. anion, removed from

d. anion, excited to higher energy levels in

e. cation, excited to higher energy levels in

27. The reason that halogens form -1 ions is because:

a. they all have valence electrons

b. they all contain p orbitals

c. all atoms want to have filled shell configurations

d. they don't contain d orbitals

e. they all want the same number of electrons as they have protons

28. Which of the following best characterizes electrons that are located together in one orbital?

a. Hund's Rule



b. excited state



c. isoelectronic


d. opposite spins


e. valence shell

29. Which of these terms describes the process by which a charged atom is formed?

a. ion

b. ionization


c. ionization energy

d. electronegativity

30. Which of the following has the largest Ionization Energy?
a. C

b. N

c. O

d. F

31. Which of the following has the largest magnitude Electron Affinity?

a. C

b. N

c. O

d. F

32. The magnesium ion is 

 the magnesium atom.

a. larger than
b. smaller than
c. the same size as

d. not comparable to

33. The most electronegative element on the periodic table is

a. Fr

b. F

c. He

d. Rn

Fill-ins.  Write the correct answer in the space provided for questions 34 - 45.

34. A negatively charged atom is called an 








35. Write the name (not symbol) of a metal that has 4 valence electrons. 




36. Write the charge (sign and number) you would expect to get for an aluminum ion. 


37. All of the noble gases have 8 valence electrons except 



(symbol ok)

38. Write the symbol for a metalloid in group 15  







39. Write the symbol for the alkaline earth metal with the largest ionization energy 



40. Name an element that is an exception to the order of orbital filling 




41. Write the symbol for the non-metal that has 2 valence electrons 





42. Write the symbol for the halogen with the largest atomic radius 





43. What ion is nitrogen likely to form? Write the symbol of the ion 





44. Write the symbol of a transition metal that has a valence electron in the 6th period,
 
but no f electrons. 


45. Name a non metal that has electrons in the 4f sublevel. 







Short answer. Write the correct answer in the space provided for questions 46 – 58 

Helpful info: h = 6.626 x 10-34Js, c = 3.0 x 108m/s

46. When sodium is heated, a yellow spectral line is produced. The energy of this light is 4.37x10-18 J. What is the frequency of this light in Hz? Show your work.

47. Hydrogen produces 4 spectral lines in the visible region, the most vivid of which is blue-green at 486.1 nm. Calculate the energy of this light in joules. Show your work.

48 One of the other hydrogen spectral lines has a frequency of 7.317 x 1014 Hz. Calculate the energy of one mole of photons of this light in kJ/mole. Show your work.

49 Write the full electron configuration for an Se ion.

50. Write the abbreviated electron configuration for W.

51. Write the full orbital diagram for Co.

52. Write the ground state electron configuration for Cr (do not abbreviate).

53. If hydrogen is not an alkali metal, why is it often put in group 1 on the periodic table? Give 2 reasons….

54. Sodium contains electrons in the first 3 energy levels. However, sodium also contains f orbitals. Account for this apparent contradiction.

55. List 2 characteristics or properties that all halogens have in common

56. Why do we only see four colored spectral lines in the emission spectrum of hydrogen?
57. Consider the element bromine.

a. Write the abbreviated electron configuration for bromine.

b. Write the abbreviated orbital diagram for bromine.

c. Write the charge you would expect bromine to have. 




d. Write the 4 quantum numbers for bromine’s unpaired electron.

e. How many valence electrons does bromine have? 





f. Name the group on the periodic table to which bromine belongs?




58. consider the diagram below
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a. Fill in the box marked a. in the box above which describes the triangular part of the diagram.

b. Fill in the box marked b. in the box above which completes the statement, “Gas discharge tube containing 

.”

c. Explain how the four colored lines in the emission spectrum are generated at the nano level.


d. Explain the connection between this diagram and the colored balls demo (quantum leap demo).

End of Practice Test – Your test will be similar format with ONLY 28 QUESTIONS.

b. 





a.








