Unit 4 Review Solutions 2017
1.
Of the three particles; protons, neutrons, and electrons, which one(s) are responsible for most of the mass of an atom?


a)
the protons only


b)
the electrons only


c)
the neutrons only


d)
the protons and neutrons

e)
the protons and electrons

mass of the electron is negligible compared to that of the proton and neutron

Questions 2 - 5 refer to the following terms.  Each answer may be used once, more than once, or not at all.


a)
proton 
c)
electron


b)
neutron
d)
proton and neutron

2.
Moves very quickly around the nucleus. electron

3.
Has a mass of 1 amu.  proton

4.
Has a charge of -1.  electron

5.
Defines the volume of the atom.  electron

6.
If you constructed an atomic model the size of the classroom, the nucleus might be formed from


a)
several softballs


b)
several ping pong balls


c)
several pieces of sand
7.
The modern periodic table has the elements arranged in order of increasing


a)
electron energy
c)
atomic size


b)
atomic number
d)
molar mass

atomic number is the number of protons.

8.
Which element would be the best conductor?


a)
Sn
c)
As


b)
S
d)
P

Sn (tin) is a metal and therefore a good conductor.

Questions 9 – 12 refer to the following families. Each answer may be used once, more than once, or not at all.



a)
halogen family


b)
alkaline earth metal family


c)
alkali metal family


d)
noble gas family

9.
Very unreactive noble gases (8 valence)

10.
Form 2+ ions  alkaline earth metals (2 valence)

11.
React with water  alkali earth metals

12.
Includes Ca, Mg, and Ba  alkaline earth metals

13.
The fact that hydrogen forms diatomic molecules makes it similar to the _____ family.


a)
halogen
c)
noble gas


b)
alkali metal
d)
alkaline earth metal

14.
The fact that hydrogen has one valence electron makes it similar to the ______ family.


a)
halogen
c)
noble gas


b)
alkali metal
d)
alkaline earth metal

15.
Properties of metals include:


a)
brittleness


b)
poor conductivity


c)
dull surface


d)
can be pounded into sheets
      the delocalized arrangement of the electrons in the electron sea model make metals ductile and malleable

16.
Which family contains examples of metals, semi-metals, and non-metals?


a)
H/Li
c)
F/Cl


b)
C/Si
d)
He/Ne

       group 14/4 contains carbon (non metal), silicon (semi metal/metalloid), and tin (metal)


17.
List the elements, P, As, S in order of largest to smallest atomic radius.


a)
P > As > S 
c)
S > P > As


b)
As > P > S
d)
P > S > As

      As is in period 4, which makes it larger than P, due to shielding.  P is larger than S due to Zeff.

18.
When a neutral Cl atom becomes a Cl ion how and why does the size change?


a)
bigger / more electron-electron repulsion

b)
smaller / more electron-proton attraction


c)
bigger / more electron-proton repulsion


d)
smaller / more electron-electron attraction

      The addition of the extra electron causes the electron cloud to increase due to less attraction from the nucleus and more e-/e- repulsions

19.
Where are the largest atoms located on the periodic table?


a)
upper right
c)
upper left


b)
lower right
d)
lower left
      The size of the atom increases down a group due to shielding and decreases from left to right due to increased pull from the nucleus.  Therefore Fr would be the largest atom.

Questions 20 – 22 refer to the iron, Fe, atom:

20.
Fill in the orbital diagram for Fe (Z=26).
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21.
Iron’s electrons that are farthest from the nucleus occupy the ___ orbital.


a)
4s
c)
3p


b)
4p
d)
3d
      Electrons in 3d are of higher energy than electrons in 4s.  The 4s orbital and 3d orbitals overlap.

22.
Iron’s electrons that have the highest energy occupy the ___ orbital.


a)
4s
c)
3p


b)
4p
d)
3d

      Because the electrons 4s e- are in the 4th energy level which is of higher energy compared to the 3d

23.
Which electrons are being placed into orbitals correctly?


a)
[image: image2.wmf]
c)
[image: image3.wmf]

b)
[image: image4.wmf]
d)
[image: image5.wmf]
      a and c violate the aufbau principle because the lower energy levels are not filled before filling a higher lever.

      d violates hund’s rule because orbitals of equal energy must contain one electron before pairing.

Questions 24 – 26 refer to the sulfur, S, atom:

24.
Fill in the orbital diagram for S (Z=16).
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25.
How many orbitals in sulfur have only one electron?


a)
zero
c)
2

b)
1
d)
3

       The electrons found in unpaired 3p
26.
How many electrons in sulfur are available for bonding (valence electrons)?


a)
2
c)
6

b)
4
d)
8

      sulfur has 6 valence electrons and is able to expand its octet into the open d orbitals.

27.
Which element below has the greatest ionization energy?


a)
Na
c)
Mg


b)
K
d)
Ca
      ionization energy decreases down a group due to shielding and increases across the period due to Zeff (pull from the nucleus)

Questions 28 – 31 refer to an isotope with a mass number of 31, 16 protons, and a charge of 2-.

28.
The atomic number is ___.


a)
14
b)
15
c)
16
d)
18

      number of protons is the same as atomic number (Z)

29.
The isotope contains ___ electrons.


a)
14
b)
15
c)
16
d)
18
      because it has a charge of 2- there are two extra electrons than protons.

30.
The nucleus contains ___ neutrons.


a)
14
b)
15
c)
16
d)
18

       mass # = p+ + n°

31.
The element is ___.


a)
Si
b)
P
c)
S
d)
Ar

       atomic number 16

32.  Give the 4 quantum numbers for sulfur.

       a) 3, 1, -1, 1/2
c) 3, 2, -1, -1/2


b) 3, 1, -1, -1/2
d) 3, 2, -1, 1/2

      refer to orbital notation in question 44

33.  Give the 4 quantum numbers for Iron.


a) 3, 2, -2, -1/2
c) 3, 3, -2, -1/2


b) 3, 2, 2, -1/2
d) 3, 3, 2, -1/2

refer to orbital notation in question 40

34.  How many electrons can fit into a d sublevel?


a)  2  
b) 6
c) 10
d) 14

5 orbitals each can hold 2 electrons

35.  How many electrons can fit on n=5?


a)  18  
b) 25
c) 36
d) 50
max electrons in an energy level = 2n2
36.  A photon has 4.67 x 10-21J of energy what is the wavelength in meters?  


a)  4.25 x 10-5
c)  1.98 x 10-25


b)  9.27 x 10-46
d)  23500
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37.
Cl will be isoelectronic with the noble gas, _Ar__, when it ______ (gains / loses) 1 e-.
Isoelectronic means the same number of electrons

38. Define a family. A column within the table.  Elements share certain properties because have same number of valence electrons.
39. What is a period? A row within the table.  Increases in atomic number.  Certain trends can be seen across a period.
40. What is the symbol for the following elements.
a. Magnesium _Mg_________
b. Potassium __K____________

41. What are the names of the following elements.
a. C ___Carbon_______________

b. Cl ___Chlorine______________

42. What period are the following elements in? 
a. He _____1__________

b. Ge _____4____________

43. What group are the following elements? 
a. Sulfur ____6___________

b. Ca ____2_____________

44. Give an atom with the following characteristics.
a. Halogen __F, Cl, Br, I, At______
           b. Nonmetal __Any element above stair step (ex:  C, N, O, Cl Kr…)
c. Alkali metal Li, Na, K, Rb, Cs, or Fr           d. metalloid __B, Si, Ge, As, Sb, Te,________

e. Lanthanide series _any element from    f. Alkaline Earth metal _Be, Mg, Ca, Sr, Ba, or Ra_______________

g. Transition metal _Any d block element h. Nobel gas _He,Ne, Ar, Kr, Xe, or Rn_______________

45. Write the electron longhand and shorthand configuration for 

a. Li 1s22s1    [He] 2s1
b. Na 1s22s22p63s1    [Ne] 3s1
c. K 1s22s22p63s33p64s1    [Ne] 4s1
46. What are valence electrons?  Electrons in the outer (highest energy level) s and p
47. How many valence electrons are in the following element? 

a. F __7______

b. Cl ____7_______
c. Br ____7________
d. I ___7__________

e. O ___6_____

f. S ___6________ 
g. Se __6__________
h. Te ___6_________

On the blank periodic table below

48. Label the s, p, d, and f block elements

49. Create a circle that fills the whole box where the largest atom exists in the periodic table.

50. Put a dot where the smallest atom is in the periodic table.

51. Put a triangle on the box with the atom with the highest electronegativity

52. Put a square in the box with the lowest ionization energy

53. Label with arrows the trends for: atomic radius, ionic radius (metals and nonmetals), ionization energy, and electronegativity
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