Pre-AP Chemistry, Grade 10
Test 3
I. Multiple Choice

Circle the description of each bonding type:
(ES = e- sea, S = e- shared, T = e- transferred)

1. Metallic



ES     S     T

2. Ionic




ES     S     T

3. Covalent



ES     S     T

4. Metals  …
a) … are usually liquids at 35 C
b) … are excellent conductors of heat
c) … have low boiling points
d) … include halogens
e) … are good electrical insulators
5. Six electrons shared between two atoms are called
a) a double bond
b) a tri-ionic bond
c) an octet
d) a triple bond
e) a single bond

6. In forming NaCl, an electron is transferred from a ___ orbital is to a ____ orbital.
a) 2p … 3p
b) 2p … 4s
c) 3s … 4s
d) 5d … 7f
e) 3s … 3p
7. The smallest unit of an ionic compound:
a) formula unit
b) molecule
c) atom
d) element
e) cation
8. Describes the tendency of an element to attract electrons in a bond 
a) Ionization energy
b) electronegativity
c) polarity
d) resonance
e) rice cake
9. Which element has the highest electronegativity?
a) Li
b) O
c) B
d) Na
e) Si
10. Which bond has the most correct electron distribution?





d)



e)

11. Has one lone pair of electrons on the central atom
a) CH4
b) BH4-
c) H3O+

d) PCl5
e) NH4+
Answer questions 12 – 14 based on the following electronegativity values:
EN(O) = 3.5

EN(Se) = 2.4

EN(Y) = 1.2

EN(H) = 2.1
12. Which bond below is most polar?
a) O—Se
b) O—H
c) Se—Y
d) Se—H
e) H—Y
13. Hydrogen has a partial negative charge in which bond?

a) O—Se
b) O—H
c) Se—Y
d) Se—H
e) H—Y
14. These two elements are most likely to form an ionic bond

a) O and Y
b) O and H
c) Y and Se
d) H and Se
e) H and Y
15.  Pure water is an electrolyte solution.

True
(T)


False (F)

16. VSEPR Theory predicts the geometry of molecules by …
a) … putting nuclei as far away from other nuclei as possible
b) … putting electrons as close to other electrons as possible
c) … putting electrons as far away from other electrons as possible
d) … putting nuclei as close to other nuclei as possible
e) … purely guessing
Use the following answers for 17 – 20:
a) O2
b) O3
c) Both O2 and O3
d) Neither O2 nor O3
17. Has a bond angle > 120°
18. Has a molecular dipole moment
19. Has two equivalent resonance structures
20. Contains no formal charges
*** Turn to the next page for Free Response questions ***

II. Free Response – Read All Parts First!!!
1. Perchloric acid (HClO4) is a strong acid. In water, perchloric acid dissociates by the following reaction:
HClO4 + H2O ( ClO4- + unknown

(A)    (B)    (C)     (D)

a) What must be the chemical formula of the unknown compound (D)? Hint: the total number of atoms of each element and the total charge must the same on both sides of the arrow (().

b) Draw correct Lewis structures for each of the molecules above, including the unknown. In your structures:
i. in HClO4, the H should be bonded to O, NOT to Cl
ii. indicate any formal charges

iii. include all lone pair electrons

iv. do NOT draw any resonance structures
Remember, elements in rows three or greater (n > 3) can hold more than 8 valence electrons.
c) HClO4 has two oxygen-chlorine bond lengths, 163.5pm and 140.8pm. Which is the bond length of a Cl = O bond and which is the bond length of a Cl – O bond?
d) ClO4- only has one oxygen-chlorine bond length, 144pm. Using complete sentences and any appropriate Lewis structures, clearly explain

i. why ClO4- only has one oxygen chlorine bond length

ii. the relative lengths of each of the oxygen-chlorine bonds in HClO4 and ClO4-
e) What is the most polar bond in HClO4? Draw a picture of this bond, indicating which atom has partial positive charge (δ+) and which has partial negative (δ-) charge.

f) The oxygen atom in water is most attracted to which atom in HClO4? Why?
g) Which molecule has bigger bond angles, ClO4- or H2O? Clearly explain your answer using complete sentences and any appropriate Lewis structures.

Extra Credit

h) Draw a complete picture of the perchlorate dissociation reaction. For full credit you must
i. draw the correct geometry for the central atoms in each molecule

ii. show all bonds breaking and forming by using curved arrows to show the 

movement of electrons
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