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Covalent Bonding
Unit Review Packet

Learning Targets

Identify the information a molecular formula provides.

Describe the representative units that define molecular compounds and ionic compounds.

Explain the result of electron sharing in covalent bonds.

Explain how the strength of a covalent bond is related to its bond dissociation energy.

Describe how the VESPR theory helps predict the shapes of molecules.

Describe how electronegativity values determine the charge distribution in a polar molecules.

Evaluate the strengths of intermolecular attractions compared with the strengths of ionic and covalent bonds.
Explain why the properties of covalent compounds are so diverse.

1. Why do atoms form bonds?
T0 form oo  Siable  octet.

2. What subatomic particles are involved most in the bonding process?

Erechvons

3. What type of atoms (metals, metalloids, nonmetals) are bonded to each other in an ionic bond?

4. How do atoms achieve a stable octet in an ionic bond?

%\[ 30\:«\‘. ng oYy losi ng electronsS

5. What types of atoms (metals, metalloids, nonmetals) are bonded to each ather in a covalent bond?

nonmetals

6. How do atoms achieve a stable octet in a covalent bond?

Shoarn 3 electronsS

7. In a dot structure, how many electrons should be surrounding each atom?

3

8. What is one major exception to the rule in number 77

Hydroger\ ontly  needs A.

9. What is an ionic bond?

mejals  and  nonmelils  cchiewneg  Stabi@
oc letsS bé‘ %Q_\ n'\ns_ < LloS vxg _@_\-e_(_'*—fOnS
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10. What is a covalent bond?
Twoe e wort nonmetals Share €lectrons
o ocbiain e steble ocict.
11. What is the difference between a dot structure and line structure?
Both  Shaowg G NS e\ yepresernteation o £
NeAewne e E\CCHTCONS cuvid\ Coveleny boandly W <

A aTs L RAVER 2
Lo eteet2ans VNG SEAET AR 85 & S(-\ vo  represen
12. What do molecular formulas tell you about a molecule or compound? wse (),

The  +ypes of  elementS, number of

MC’\CC*'-*-\&S and riiewiloRy  of atownsd o€ Colh
L\ vy .

13. What is a diatomic molecule? Give at least two examples of diatomic molecules.
A woltcl® e ConSiStS of wo ctomsS
H‘ 2 4] p-] Fo"- 6 (a I > N Z C— \ Z
14. lonic compounds are typically in what state at room temperature?

Ceystalling sotids

15. Covalent molecules are typically in what state at room temperature?
sotid, Aiguid, or ges
Il ?

16. Compare the melting point, solubiiity in water, and electrical conductlvlty of ionic and covalent

com ounds Lot € Caova et
e i aY-Y PO\V\‘\" i qh Low)
J [¥)
Sevw oiliry Hign Lo w
1 Comclctiuiy (o to NoncondluctHn

od (oo
17. What are the three dlff:a’rent types of covalent bonds? Explain when two atoms are likely to form eac

type. Sma\e-a Shatt  on€ paivr of evecktons
ol exeecdAvons

Dovvle — SDhewd o Pesed
a€ e\ectcons

Trip\ée — Sheyr€ Hwnree PSS
18. Why do scientists use the VESPR theory?
Yo predict e dhcel - AvwaenSt onal  ©wepl

wo\ecuies.,

19. What is a nonopolar covalent bond?
- When +he Grom3S in the nmoltcu i@ PV‘” eguqllt,'
e

- When the bonding  clectronS  ace Syror equalty

20. What is a polar covalent bond?
A covalent vond betneen ciom 3 In which

The e\ecfrons are 5hq(9A U gauqlly'



Chemistry 311/312
Name:

21. What is electronegativity?
How  Stron hty an  orowm  avbracts thé

electron I+ bonded ¥ Yo ongther  alom.

22, What does the electronegativity difference between two atoms tell you?
The %/Ft of bernd etween +Hhn ( atYov§

23. What is a polar molecule?
A rolecula WwWherxe one  end of e LV CTIMNN ]

1S SWawhni\y heﬁc.nu.a, e one @nA TS S\‘\ah-\-\\f
Pos IR0,

24. What is a nonpolar molecule?
A oleou L. UMV € Al E, o Ot Al reny
yvoles.

25. What is a dipole? ,
A wvwolecuwle At wels AT o) “’Po\&s .

26. Explain dipole forces. . cd  to €ech oHer

. '\'.T-'O\C..(‘ vanllowlées ovL
. posiiive ond neg ea e ewndS o-f WAD\E CLALLS
cryeact .
27. Explain dispersion (london) forces.
e Caunsed ) 4+ng wapotion ot el or\S' ca LS

’f-f-e""VPO"G-"Y‘ a-'\?otes,
s vionpoler  oleeu €S  or crrocted 4o €ach ofher.

28. Explain hydrogen bonding.
- specray (St U"US ype of Npoe Fforce,
- ByAsegen MUST ke bewnded 4o O, N, oc V¥

29. Explain what ionic attractions are.

e poSitive angt  Vegarive€  1onS o
eP.aoh otrer, j ¢ aHrected o

« form  ceysta Y lathices?
30. Rank the intermblecular forces from weakest to strongest.

London Dipole 3 Wydrogen lonic
DRSPefS‘O” ' FocceS ?,Yoncl?-? - oHrecHons
Fort
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VESPR REVIEW

Name:

PR T

| Number of unshared pairs
sadlsie DAL a Mli-_.';h-i--iﬂ"-'-sg et

Bent 3

Trigonal Pyramidal \
Trigonal Planar O
Tetrahedral O

DOT/LINE STRUCTURE REVIEW

Draw the dot and line structure for each of the following covalently bonded molecules.

H,0
e H d
sCl,.

Cl :_S.:('_:'\'- C‘—§~Cl

NN \

sio,
5100 O=51x4
KrF,

K¢ s o
Novlt 36\5'.

N,

\

W
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IDENTIFYING POLARITY IN BONDS AND MOLECULES

For each of the molecular compounds below, draw the line structure and determine the types of bonds
present, whether the molecule is polar or nonpolar and what types of intermolecular forces are present.

1) so,

END

Poley po\et _
.. 3.5-2.%5 s o1 pole
O-5-0 l Go motecul e > occes
2) SO,
SK1P
3) HON . . -
v Dipole
~p=N 2.0-2-7 polo“&ci (0 \a
H C 0.9 —> %o mo!ew{ﬁ FO(CPS
2.9 | non poler
MY S TS 0-4 — \ooPr*d ) -
4) HCIO
Enc\
leC Dt
(’wﬂ'il H*O c\ 3'60'3.‘0 = p\%o,\d yo\er pole
4.5 - 30 - P~ poleont € ‘Fo(CG
l "l bor\c\ av“:cl:;drdjc
5) HCI E“v =T £ o’d]?
i \Car Dy pole
H-C\ e polar Po s
oA Bovrd MWolecu €
6) NH -
}\j 3.0-2 | So\&r PolAY H*\{Amﬂen
B — \“' 0. Bord molecut d Bamin;
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Tl-lzs R o -
.. gNO N ﬂ()h?alo\( ?olar Di POle
H f‘:':.'H 3-5‘,‘ T bond Motecute forcss
0.
© 8) CHCl, . -
3 gnv )
! 3573 Rl Potes Pipole
7 ?’\ o molearte Foreds
c‘ Cl c.\ 3'0 f}lq Po\'a(
O- Vg \oand
9) €O, _ N
END . non polac  Lenden
o\ (Ce
O =00 3.5-3.5 2@ prels molecule Forces
t-O

DETERMINING IONIC VS. COVALENT COMPOUNDS USING MOLECULAR FORMULAS

Determine if the elements in the following compounds are metals or nonmetals. Identify the type of bonding that

will occur in the compound.

|| oeta o nopenetal | motalornonmetan, || By
Nonme tal Colanlentd
medad non meial lonic
SO, honm-Lal Pon ynetal Cavclent
MgBr, we +c. non metal lonic
Ca0 ) ¢4al non metal | lonic
e nonmLial Non meto | coeleind
HF non me4al non medal Conjelent
Fe,0, me4al nonmtal lonic
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SiBr, ,' O PC/ Po[a{ B(-—- o ’B( \rvlb Si -
! & /)
3¢ R »7 By Br
3.5’)-‘ Ve REEE
H,S | N?C, Polef H=-5S—H X /S\H
o f H
&
3.0-2¥ o A ..
NBr, NPC Polof [pe—N -Br oo O p N
g \ <V |87 50 Be
X \
8.5 2| B 0\ -
v Lod | NEC | pone [1-8-2 | W5 L
{ ’\(\ o.#\ 7 T
3 NI L 3
3.-5-2.9] non y
- A . B
co, |.o pcf POLC\.( O=C=0 V.\,(\b o=C=0
BF,
SKL P
B3 non - - ¢ S
Q, 0 NPC, PO\GN( 9_—:_9 u\\(\e/&* .O.:_o
3.6-0.4 | Teensfer
Nacl 2.1 lonic —— Ng + -Cl: — S——
.0 -2
MgF, a'% \OY\; C — p—— — —y
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ADDITIONAL REVIEW QUESTIONS
1. Which are POLAR molecules?

® W D ® ® o«

2. Based on the EN values, which elements will combine to have the most ionic character?
F=40 0=34 C =25, Mg=1.2

F and M Nawne +he 3m&as+ diffecence
N Q2lecrrone ac\’idi'h/.

3. Which substance has 3 single covalent bonds?

co, N, F O @

4. All the bonds below are polar, but which molecules are polar?

CH, %‘EV co, @

5. Which substance(s) have one double bond?

co, N, F, NH,

6. Which substance(s) have a triple bond?

co, @ F, O, NH,



