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ANSWERS:  Midterm Study Guide 
Complete the following conversions:

1) 34 km = _3,400,000______ cm

2) 63 cm = ___630____ mm

3) 530 kL = ___530,000_____ L
Atomic Theory
1) The atomic number is the number of ___protons__________.

2) The mass number is the number of ___protons plus neutrons_____  .

3) Provide the protons, neutrons, and electrons for the following:

a) 
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  p: 40; n: 52, e:  38
b) 
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    p: 53; n: 73; e:  54
c) Bi-210     p:  83; n: 127; e: 83
d) A Phosphorus ion with 15 neutrons  p:  15, n: 15; e: 18
4) Neutral atoms of the same element can differ in their number of __neutrons________.
5) Be-8 and Be-10 have the same number of __protons________.

6) A neutral atom has 20 electrons and 21 neutrons, what is it? ___calcium___________

7) The number of valence electrons determines the __chemical and physical_______ properties of an element.

8) Atoms of the same element have the same number of __protons_______________.
9) What is an isotope?  Same element (same protons), but different neutrons (so different masses)
10) What is an ion?  Atom that has gained or lost electrons (charged)
11) What identifies the element?  The protons
12)  Write out the electron configuration and orbital diagram for nitrogen.  1s22s22p3
13)  What wavelength of light is released?:

a)       486 nm           n = 4 to n = 2

color =    blue                     .
b)       None!             n = 2 to n = 3  Energy has to be absorbed to go up (not released)
c)      122 nm            n = 2 to n = 1

d)       434 nm           n = 5 to n = 2  

color =   blue                      .
Periodic Table:
1) Elements in Group __16___ have 6 electrons in their outer energy level.

2) Elements that are in the same group have similar ___properties____________________.

3) Which families do these elements belong to?
 Argon – noble gases
Sodium – alkali metals
  Chlorine - halogens
 Magnesium – alkaline earth metal

4) What is the charge of elements in Boron’s Family? +3
5) What is the charge of elements in the Halogen Family?  -1
6) What is electronegativity?  An atom’s ability to pull electrons towards it when it’s in a compound.
7) What element has the highest electronegativity?  Fluorine
8) What is the electronegativity of noble gases?  VERY low!!  (Close to zero)
9) As you move from left to right across the periodic table, atomic radius __decreases__________.

10) As you move down a group on the periodic table, atomic radius __increases_______.
11) What is the element with the largest atomic size?:   Mg, P, Sr, or F  STRONTIUM
12) What is ionization energy?  The energy it takes to remove an electron from an atom.
13) As you move from left to right across the periodic table, ionization energy _increases___________.

14) As you move from top to bottom down the periodic table, ionization energy _decreases_________.

15) Which has the highest first ionization energy?:  Li, Cs, B, Cl   CHLORINE
16) When the following elements become ions, are the ions larger or smaller than the original atom? 

C  can’t tell!
    S  ion is bigger
F ion is bigger
Na ion is smaller

17) How many metals, nonmetals, and metalloids are found in group 14?  1 nonmetal, 2 metalloids, 2 metals
18) Identify the characteristics as either those of metals or of nonmetals:

a) Ductile and Malleable - metals
b) Brittle - nonmetals
c) Good conductor of heat and electricity - metals
d) Luster - metals

Bonding:

1) An ionic compound is made from a _metal______ and a __nonmetal_______ or a polyatomic ion.

2) A covalent compound is made from a ___nonmetal_______ and a ___nonmetal_______.

3) A metallic compound is made from a ____metal_____ and a ___metal_______.  In a metallic compound, valence electrons are free to move around.  They form a __sea of electrons___________ which explains why metallic compounds can ____conduct electricity easily___________________.

4) [Ionic or covalent?] compounds can conduct electricity when dissolved or melted.

5) Which are most likely to be solids at room temperature:  ionic or covalent compounds?

6) The smallest unit of an ionic compound is a _formula unit_. The smallest unit of a covalent compound is the __molecule__.

7) In order to be a nonpolar molecule, the molecule must:

a)     Not have any electrons on the central atom.
b)     Have the same type of element all around the outside.
8) Name the shape of these molecular (covalent) compounds.  Are they polar molecules?:

a)  NH3 – trigonal pyramid, polar          c)  BeCl2 – linear, nonpolar

   e)  H2O – bent, polar
b)  HBr – linear, polar


d)  CBr4 – tetrahedral, nonpolar 
  f)  BF3 – trig. Planar - nonpolar

9) Rank in order from lowest to highest melting point:  Ionic (highest), Nonpolar (lowest), Polar (middle)
Nomenclature
a) Mg3(PO4)2
magnesium phosphate
a)  triphosphorus hexasulfide        P3S6
b) FeS2
iron (IV) sulfide

b)  dinitrogen pentoxide                 N2O5
c) CuSO4
copper (II) sulfate

c)  manganese (IV) sulfide
   MnS2
d) SO3
sulfur trioxide


d)  aluminum oxide

   Al2O3
e) N2Cl
dinitrogen monochloride
e)  calcium hydroxide

   Ca(OH)2
f) H2SO4
sulfuric acid


f)  ammonium phosphide  
   (NH4)3P
g) HBr

hydrobromic acid

g)  hydrochloric acid

   HCl
h) HNO2
nitrous acid


h)  phosphoric acid

   H3PO4
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