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1. Explain what is meant by the term “chemical bond”.

A Ferce -THAT HOLDS Twe ATOMS TOEETHER. .

2. Complete the following table:

Bond Type lonic Polar Covalent Nonpolar Covalent
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L€
electronegativity between the L. %e_ ?'S'F&;"e«gbf‘a l?\s ei e/(l)cfl
0 < 4

atoms that form this bond.

3. Examine the electron configuration for each of the following elements. Indicate if the atoms would gain
or lose electrons and how many electrons in order to take on a noble gas electron configuration.

a.Ga LOSE 3 b.Ba LOSE 2 c. Te GAIN 2

d.fr LOSE | el GAINV | tas  GAIV 3
4. Write the symbol for each of the ions formed in question 1.

2 Ga 2t b.  Ro2t ¢ Te?

d Fe 't ALY i . Asg3”

4. For each of the ions formed in question 1, write the symbol for the noble gas that has the same electron
configuration.

Ar b. XC Gl X'e
d. R}’\ e. X.e_ f. KT‘

5. Use electron dot structures to show how ionic bonds would form for the following. Y S€E AQRDLDS l
a. Frand | b. Ba and As
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6. Explain the term electronegatlwty in your own words.
l:lecb/-one%a-l:lw s the a |l|vl;14 of on oH:om n

o bond :t? “ Heg' .'t(?‘ shared electrons .

Where on the periodic table do you find the atoms with the highest electronegativity?

s, hi hes-}: In  +the er rlght covner.
E'N '5 \Hﬁe est hog ;f the B—h:\b)_e .
Where on the perlodlc table do you ind the atoms With the lowest electronegativity?

EN i’s  lowest i ~the lbotom left covner,

7. Using the values for electronegativity, determine if the following bonds are ionic, polar covalent or

| lent. TI€ metal /nenmetal = Ionlc. = Leon
i TE botH vame-hn.u < O = non g‘bl >o.q = Pblw
a. Hydrogen and Chlorine b. Strontium and Bromine
210 3o 095 29k
Tonie
Polor Covalent
c. Francium and Fluorine d. Oxygen and Nitrogen
0.7 3.93 3.q|+ - 3,0;‘ - o,l-} 'C)tomaes 'l'f__b___o SMO”,
lanove. .
ToNniC ! NON POLAR. e

8. Explain how you can use the position of elements on the periodic table to predict relative polarity of
bonds. For example, how do you know by looking at the periodic table that a C-O bond is more polar

thanaN-Obond? The Qreatex -t distzince between HWLO

elements on the “able y e Greotry “Has dFCeren

n electvo he§c\-h vty
How do you know that a bond between strontlum and bromine is ionic? a d-
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9. What determines the molecular geometry (shape) of a molecule?

“The ”LPU\QOV‘S of elechon p@‘rs amund
+the central atom of a molecule

10.
HoH &
hed G

Both of these molecules can be described as bent/angular. However, one molecule has larger bond
angles than the other. Which one? Explain.

20, hos o loger bond argle_ -
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10. According to VSEPR Theory, the arrangements of electron pairs around NHz and CH; are:
a. different because there is a different number of atoms around the central atom.
b. different because there is a different number of electron pairs around the central atom.
c. the same because both nitrogen and carbon are in the second period.
the same because there is the same number of electron pairs around the central atom
e. both a and b are correct



6 a. Using electron dot structures, illustrate how the following molecules are covalently bonded.

Circle the shared pairs of electrons.

b. Determine the shape of the molecule formed using VSEPR Theory
c. After completing the dot structure, draw the structural formula (Lewis structure) making sure it is

drawn with the correct shape identified in step b.
d. Indicate any partial charges due to polar bonds on the structural formula.
e. Find the center of positive and negative charge and determine if the molecule is polar. If it is polar,

R please indicate the dipole
Cooridinate Covalent

moment with an arrow on the structurz\l formula.

d (CCP)= One atomn Contributes

both - b Shared pAT.
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12. The table below shows the enthalpy (energy) changes needed to calculate the lattice energy of calcium
chloride, CaCl,.

Process Enthalpy (Energy) Change: kJ mol*
1t lonization Energy of Ca +590
2" |onization Energy of Ca +1150
Electron Affinity of Cl -348
Sublimation of Ca +178
Bond Breaking for Cl, +243
AHs (Heat of Formation) CaCl, -796

(a) The Born-Haber cycle below can be used to calculate the lattice enthalpy for calcium

chloride.
Ca?*(g) + 2Cl(g) + 2~
&
_-34% g
Ca2+(g) o Clg(g) + %26~ Al = )"2‘ ....... kdJ mol-?
- b9l
&bil= +' , 50 kJ mol™! y Ca?*(g) + 2CI(g)
Ca*(g) + Ch(g) + e~
AH= +Sc'o kJ mol™!
Ca(g) + Chlg)
lattice enthalpy of
AH= ""7 8 kJ mol™! calcium chloride
Ca(s) + Ch(g)
W= 76“9 kJ mol-!
CaClyx(s)

(i) Use the table of enthalpy changes to complete the Born-Haber cycle by putting in
the correct numerical values on the appropriate dotted line. [3]

(ii) Use the Born-Haber cycle to calculate the lattice enthalpy of calcium chloride.

178 k) + 590 ¥] + 1180 k) + 243 K] F(-L9K)) + X = ~HbK)
/"'

I

1865k+ X = =790 K] [wol Cachy o

S — 1465 o

Lokt oo Em\r]q;x = 22kl K}
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