Osukuuni Practice Questions

CHEM 1211

Chemical Bonding

1. How many electrons must the following atoms gain or lose in order to achieve octet of their valence shell?

a) oxygen
b) calcium
c) iodine
d) potassium
e) nitrogen

a) gain 2 electrons
b) lose 2 electrons
c) gain 1 electron


d) lose 1 electron
e) gain 3 electrons

2. How many electrons must the atoms with the following electron configurations gain or lose in order to achieve octet of their valence shell?

a) 1s22s22p4
b) 1s22s22p6
c) 1s22s22p63s23p5
d)1s22s22p63s23p64s2
a) 6 valence electrons → gain 2 electrons


b) 8 valence electrons → has already achieved octet
a) 7 valence electrons → gain 1 electron


a) 2 valence electrons → lose 2 electrons
3. Write down the number of valence electrons and core electrons in the atoms having the following electron configurations:
a) 1s22s22p4
b) 1s22s22p6
c) 1s22s22p63s23p5
d)1s22s22p63s23p64s2
a) 6 valence electrons and 2 core electrons
b) 8 valence electrons and 2 core electrons

c) 7 valence electrons and 10 core electrons
d) 2 valence electrons and 18 core electrons
4. Write down the Lewis symbols for atoms of each of the following elements:

a) chlorine
b) barium
c) neon

d) oxygen
e) nitrogen

Determine the number of valence electrons and place that number of dots around the symbols of the elements. One dot on each of the four sides and pair up as necessary.

5. What is(are) the difference(s) between ionic bonding and covalent bonding? 
Give two examples of each.

Ionic bonding involves electron transfer, a metal and a nonmetal, and present in ionic compounds. e.g. NaCl and KI

Covalent bonding involves electron sharing, only nonmetals, and present in molecular compounds. e.g. H2O and CH4
6. Using Lewis symbols and Lewis structures, diagram the formation of the following:

a) CCl4 from C and Cl

b) NH3 from N and H 

c) CaBr2 from Ca and Br
Refer notes or powerpoint slides

7. What is meant by the term electronegativity? What is the general trend of electronegativity across the periods and down the groups of the periodic table? Which elements have greatest and smallest electronegativities?

Arrange the following elements in order of decreasing electronegativity: Al, S, Mg, Cl, P

The ability (or tendency) of an electron to attract to itself the electrons in a chemical bond.

Increases across the periods (from left to right)

Decreases down the groups (from top to bottom)

Increasing order: Mg, Al, P, S, Cl

8. Which two properties can be used to determine bond polarity?
Electronegativity and dipole moment

9. Draw Lewis structures for the following and state whether they obey the octet rule or not:
a) CO2

b) BF3

c) SbF5

d) ClF3

e) BeCl2
Refer notes and try the ones not in the notes

10. Which of the following statements is(are) true? Correct the false statements.
a) It is impossible to satisfy the octet rule for all atoms in XeF2.
b) Bond formation is an endothermic process whereas bond breaking is an exothermic process.
c) Single bonds are stronger than multiple bonds.

d) Bond length is independent of the number of bonds.

e) Bond enthalpies are always positive. 

a) True, Xe has more than the octet (10 electrons)

b) False, bond formation is an exothermic process whereas bond breaking is an endothermic process.

c) False, multiple bonds are stronger than multiple single.

d) False, bond length decreases with increasing number of bonds.

e) True, involves bond breaking and energy is consumed.

