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Chemical Bonding Review

. Explain the importance of valence electrons.

They are usually +he oni electrons ysed in the formation
0f chemical bonds. They define chemical ropertie’ of an elemenj

2. What is the relationship between the electron dot structure of an element and the
location of the element in the Periodic Table?
The # of e- inthe Jdot+ Strvetvre of an element s +he
Same as 4ne Family (Grovp) # for rovp # elements.
3. How many electrons must be gained or lost by each atom to achieve a stable
electron configuration?
a. N 3 qained
v
b. Cl | gained
c. S 7 quined
4
e. Al 3 lost
£ P 3 gained
v
4. Complete the table by drawing the Lewis dot structures
Al N (0] KCl
Al- ,[.\I. -O: )<o\a.Cl:
0, H,S CH, H HCN
D 0. H 25 H:C:H H:C:::N
H H

3.

6.

Why do elements form chemical bonds?

. noble ga$
To achieve +he stable ¢lectron coan‘jumﬁf’” of & J

Matching.

Perfect electron sharing A. polar covalent

C  Total transfer of electrons B. nonpolar covalent

A Unequal electron sharing C. ionic

] ) Sea of electrons D. metallic



7. Use your electronegativity table to characterize each bond as nonpolar covalent,
polar covalent, or ionic. -

. '1?—%)'6 oniC (2.1)
b B_F  Tonic (3.0)
EE Npe/PC (W)
W3 NPC (5.0)
e. 3Cl —qFO Pé ([.0)

8. Arrange the bonds above in order of increasing ionic character.

Nonpolar covalent = N-N , C=H , Cl-F , 1€-0 Li'FéIonic

9. How many singleqcovalent bonds are in a molecule of each?

o 2 W5 %em, Y4 4 N\ N, _3  0=0%0,_0
10. Give the gumb_er of electrons shared in each bond below.
£ ~E

s, 4 " L N, (o N=N

11. What determines which atom monopolizes the shared electron pair(s) involved in v
a bond? ' ' e
The electroneqahvity vajyes of The fwo atoms$ in & band.

The greatcr he tlechronegativity gf an afom In o bond,

+he Ystronger it atrack +he eiechrons in « Covalent bond
12. For both CH, and CH,Cl, identify the following:
CH4 CH,Cl,
{'(,‘I"rkhcdrﬂ—/ Molecular shape ,L(,f-rahcdmf
p Bond angle between the .
/07' S terminal atoms l09.s
C~-H 13 ({ueSI’lanabH: Bond character (Are yes - 2 C-Cl bapds
[ AAFE of ". 4 ) there any polar bonds?)
Molecular Polarity (Is
& =
fo nP L " the overall molecule po e P
(S\Immf/h‘l CQ/) polar or nonpolar? /A{\f mmetrical))

13. Ammonia molecules undergo hydrogen bonding with water. Diagram the
formation of the hydrogen bond between one molecule of ammonia (NH3) and
one molecule of water. Label the hydrogen bond.

+ . \/\—\{dv?:)cn bond

B e il i s Bk
/\I. H C‘)
u - H



14. Would you expect methane (CHy) to participate in hydrogen bonding? Why?
No.The hydrogen atvms are not banded to a Vely
electroneg aﬁ v€ Liement (FoON

15. Of the followmg attractive forces: covalent bond, hydrogen bond, ionic bond, van
der Waals forces

a. Which is strongest? joni C

b. Which is weakest? V &h d¢¥ Waals

16. How does the molecular polarity influence the ability of a substance to dissolve in
another substance?
Polar and lonic SubStances glissolve in polar Solvents,
nonpolar Substance’ dlissalve in nonpalar Substances
17. Predict whether or not carbon tetrafluoride (CF4) would be expected to dissolve in
each of these solvents. Justify your prediction.
a. Ammonia (NHs) NO. CFq nonPOI‘U’ N H3 /90/ ar

b. Water (H,0) No . Cl:‘_, nonpalar, H,0 polar

c. Carbon Tetrachloride (CCls) Yes . Lo+h are Nonpolar. [jj<e dissael /VCJ
lije !
18. Would your predictions remain the same if methane (CH,) were used instead of
carbon tetrafluoride? Explain. .
\1(3 becavse Methnahe is also non/)olar (Symmcﬁ’/C&/>

19. Determine the shape and bond angle of each molecule given below. X and Y are
used to represent elements.

Shape: tetrancd val Shape: 90 nal Elanar
Bond angle: _[04-S° i Bond angle: = 120°

Shape: Q?Vmi dal
Bond angle: | 077°

Read each of the following statements below. Decide if the statement is true or false;
if the statement is false, change the underlined word or phrase to make the statement
true. Write the correct answer above the incorrect one.

o valent
0. I Iopic ggnds form as the result of electron sharing.

- +hermometrer
21. A baro’meter is used to measure the melting point of a solid.

Shape: b ent
Bond angle: < [04°

22. T Elements form bonds to achieve a stable octet.



Tonic compovnds
N Molgeular compounds generally have high melting points and conduct
electricity when dissolved in water.

4. F The degree of polarity between any two atoms can be determined by

consulting the periodic table for atomicradius values. .
electrinegafivity

Vg
'5. l’ Tm\:o electrons are shared in a double covalent bond.

6. | When atoms are joined by a covalent bond and the bonding electrons are
shared equally, the bond is nonpolar.

7. F VSEPR Theory states that molecules adjust their 3-D shapes so valence
electron pairs around the central atom are uniformly-distributed. 4 S Tav apart & !

. IinSoluble possibole
'8. i Crayon, a nonpolar substance, is soluble in water.

9. | Boron trifluroide, BF3, is nonpolar molecule containing polar bonds.



