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Pretest: Unit 4
Covalent Bonding

The following is an overview of the concepts, ideas, and problems we have covered in this unit. You are, however,
responsible for all material covered, regardless if found here or not! Therefore, be sure to review all your notes,
worksheets, assignments, handouts, readings, labs, problems, etc.. On the day of the test you will want to be well-
acquainted with the material and organized, you will not want to waste time trying to understand an idea or searching for
some needed information. Arrive prepared!
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Text References:
- Introduction to Chemical Bonding (6.1)
- Covalent Bonding (6.2)
- Molecular Geometry (6.5)
- Naming Molecular Compounds (7.1, pages 215-219)

Know the following vocabulary terms listed below:

® acids ® Formal charge ¢ multiple bond
® binary compound ¢ hybridization ¢ nonpolar covalent bond
* bond energy ® | ewis structure ® polar covalent bond
¢ chemical bond ® molecular compound ® resonance
® covalent bonding ® molecular formula * single bond
¢ dipole ¢ molecule ¢ structural formula
e \VSEPR theory

1. Explain what is wrong with the following Lewis structures, then rewrite each one correctly!
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Practice Problems
1.) Draw Lewis dot structures for:

(you've had this one before!)

2(@)+3(D+2 ()4 =Eﬂ

a H20 H"".C")’H
201)+ 6 =[3]
b co: O=¢=0
4+z(e) =[]
c PFs F-fF-f
s+3(3) =[2¢] '
d H2S H "‘:S: - H
20)+ 6= [8]
e CN- [.'CEN.'] -
H+s+)=[10]
:}’:':
f CF4 -F—?—F'
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2.) Name each of the following compounds:

a.) NoO3 AMHYD%M “’T;(_?X;Ae—
b.) FeP iron (ﬂ[\ (oc Fcrrit-> fhosr‘aiéc
HsPO _#’_spsz_\,_ﬁ '
o ; r3rosd ' |3
d.) PBr3 flws,pkorus tribromide
e-HEl ! —
’ dJ
£.) MgCl Magnesum chloride
g.) OF Oxbadw di-pluoricl,e;
3.) Write formulas for the following compounds:
a.) aluminum hydroxide Al (0H) 2
b.) chromium(ll) chloride CrCl 3
c.) phosphorus pentoxide PO 5
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e.) tetraphosphorus decoxide Pq 0;9
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4.) With words and a diagram, describe the bond that occurs between chlorine and

hydrogen in HCI. (Note a similar example was done in class...
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Check your notes!)

hadrogun’s  half-filled

s orbited overlaps with

thlorive's half- Klled

3f orbital

F"f”\s o~ r»la,r tovalent bond
H-cl 3



5.) Using the electronegativity values found on the last page of this packet, label each bond
below as nonpolar covalent, polar covalent, or ionic. For polar covalent bonds, correctly add
3+ and &-to indicate the bond’s polarity.

a) H-— F jonit d) Mg--20 jonic
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6.) In terms of bonding, why does the element oxygen always appear as a diatomic element
(O2 not just O)7 Explain thoroughly, using labeled orbital diagrams in your discussion.
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7.) Use an orbital diagram to show how carbon creates four identical hybrid orbitals. (What
are these orbitals called? Why are they called this?)
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8.) i. Draw a proper Lewis structure for each of the following ions, then circle the one that

has the shortest and strongest N-O bonding.
} g i J ‘MFU— bond
NO» NO3
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ii. Which compound(s) from part i has a N-O bond that is composed of 1 pi bond and
1 sigma bond?
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9.)

Valence Lewis Dot Molecular Shape Name of Molecular
e Total Structure & Bond Angle Shape Polarity
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10.) Which compound(s) in problem #9 (above) contain polar bonds, but is/are nonpolar due to symmetry?
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11.) Draw the three resonance structures for the nitrate ion, NO3 .

OD=N-0:| :0- N'P - 6-N=0f
g=N-e s | ¢ s [P0 T
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12.) Use Lewis structures and arrows to show the coordinate covalent bonding that forms
between BFs and NH;s.

' FDOH
[} \ [N ] (3] ' '
:F,Bm—l—l — —’B-—/’s/"‘H
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13.) Use the table below to calculate the energy need to break all the bonds in the
following compounds:

a. CClq b. HCOOH
el O
) . H c— o H

rel- e el

' ¢-H ¢s0 ¢-0 ©0-H —

el 5g) + (454)=/196F k3

- B (119)+ (232) +(3 8)+( 59) [//f
4(322) =[1309 k3 |

Average bond Average bond Average bond
Bond energy dodimoll § Bond Bond  energy (kd/mol | cona energy (kJ/ma
HH o 436
- 358
FF o159
il
Cl-Cl 243 132
Br—-Br 193 1072
I-1 151
: 163
H-F 569 :
H-Cl 432 418
H-Br 366 N_H 386 C=N 887 | n=n 945
Hel 209 0-H 459



14.) Circle the correct answers.

1. The common name of Sils is tetraiodisilane. What is its molecular compound name?
a. silane tetraiodide b. silane tetraiodine c. silicon iodide bsilicon tetraiodide

2. Which of the following compounds contains at least one pi bond?
COz‘ o b. CHCl3 c. Asl d. BeFz
B=Cc=0
3. The Lewis structure for silicon disulfide is _______. SidS = “’F
a. Si=S: (B:s=si=s; c.0S:Si: S d.:S=Si=S§:
4. The central selenium atom in selenium hexafluoride forms an expanded octet. How many elecgon pairs
surround the central Se atom? <) F
a. 4 b. 5 (s d. 7 Se
SF

F” é
5. Chloroform (CHCl3) was one of the first anesthetics used in medicine. The chloroform molecule contains
26 valence electrons in total. How many of these valence electrons take part in covalent bonds? H

a. 26 b. 13 O d. 4 o
cl—-C-cl
6. All of the following compounds have bent molecular shapes EXCEPT _________. !
(&) Betz= He b. HzS c. H0 d. SeH: ¢l
H = Be-H

7. Which of the following compounds is NOT polar?

a. H2S BCCI:; C." c. SiH3Cl d. AsHs

. clZ 3¢l .

8. Which of the following diatomic gases has the shortest bond between its to atoms?

a. Hi b. 02 c. Cl (DN NN

15.) Use the concept of Formal Charge to determine which of the following is the most likely
structure for sulfuric acid, H2SOa4.

Fe(l)=1-1=0 Fe(Hy=1-1 =0

Fe(-0)=6-6=0 Feo)=¢-6=0
FC(s)=6-Y= t2 Fe(s)=6- =0
Fe(-0)= -3 - Fe (z0)= (=0
afc =(+2)-(-1) = 3] AFC=(°)‘(°>=@
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