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Short Answer
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Write the noble gas form of the electron comfédion and the electron dot structure of sodiuch@xygen.

Write the noble gas form of the electron camfégion and the electron dot structure of seleréimach
phosphorus.

Why do elements in the same group have simpilgperties?

Why is the size of a sodium ion (N#ess than that of a sodium atom (Na)?

Define ionization energy.

The charge on the polyatomic ion, N 1—-. What will be the formula of one formulatusf a compound
between N@and Be?

The diagram below represents a lithium atom (grbop the periodic table) and a fluorine atom (graap.

Use the diagram to answer the questions that follow

3 electrons 9 electrons

9 protons

F

What is the electron configuration of the nallithium atom?
What is the electron configuration of the naufiuorine atom?

What happens to the lithium atom when it readtis the fluorine atom? What is the electron cgufation
of the lithium after the change?

In terms of the electron arrangement, whiiss ¢hange favorable for the lithium atom?

What happens to the fluorine atom when itteadth the lithium atom? What is the electron é¢gafation
of the fluorine after the change?

In terms of the electron arrangement, whiiss ¢hange favorable for the fluorine atom?
What kind of compound is formed in the reat®io

What always happens to one or more electroriegla reaction that forms such a compound?
What are the formula and name of the produthis reaction?

What holds the atoms together in the compound?
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34.

For each of the following chemical formulas, wtite correct name of the ionic compound represeited.
may refer to the periodic table on pages 156—187Tafle 8.7 for help.

Nal
CaC}
KoS
MgO
LIHSQ
NH,Br
CaN,
Fe(1Q).

For each of the following ionic compounds, write ttorrect formula for the compound. You may redethie
periodic table on pages 156157 and Table 8.7dlw. h

copper(l) oxide

magnesium sulfite

ammonium sulfide

calcium iodate

iron(lll) perchlorate

sodium nitride

Complete the following table:

Element Number of | Number of Number of | Atomic Mass numbel
protons electrons neutrons number

Sodium 11 12

Phosphorus | 15 31

Cobalt 27 32

Bromine 35 80

Silver 61 47

An element X has two naturally occurring igas: X-79 (abundance = 50.69%, mass = 78.918 amalu) a
X-81 (abundance = 49.31%, mass = 80.917 amu). @&dcthe weighted atomic mass of X. Also, identify
the unknown element which exists as a reddish-brgagand is a liquid at room temperature.

Calculate the number of protons, electrond,regutrons in an atom of the element Pb with masser 207
and atomic number 82.

Write the ground state electron configurattbsulfur and draw its electron-dot structure.



Name:

35. An element has similar chemical propertieexagen and selenium. It has an atomic number grézde
krypton but less than iodine. Use the periodiceadblidentify the element.

36. Identify the element having the largest size the element having the highest electronegatiximy the list
of electron configurations given below:

a. [Ne] 383p
b. [Ne] 383p*
c. [Ne] 383p°

d.  [Ne] 383043

37. A 50.00-g sample of hydrated manganese(lhraie yields 31.75 g of the anhydrous compound afte
heating. Determine the chemical formula and naraeétdrate.



Chem sem 1 midterm 2 review sheet 0809
Answer Section

SHORT ANSWER

1. ANS:
a. The noble gas form of the electron configurabbeodium is [Ne]35 Its electron dot structure g,

b. The noble gas form of electron configuratioroxygen is [He]2¥p*. Its electron dot structure is

:0-
DIF: 2 REF: Page 138, Page 140
OBJ: 5.3.2 Define valence electrons and draw elaeatiot structures representing an atom's valence
electrons. STO: B.1,B.6
TOP: Define valence electrons and draw electrorsttattures representing an atom's valence elextron
KEY: Electron configuration, Electron-dot structure MSC: 2
2. ANS:
a. The noble gas form of the electron configuratibeelenium is [Ar]431p*. Its electron-dot structure is
:Se -
b. The noble gas form of the electron configurabbphosphorus is [Ne]33p°. Its electron-dot structure
iS. .p.
DIF: 2 REF: Page 138
OBJ: 5.3.2 Define valence electrons and draw elaeatiot structures representing an atom's valence
electrons. STO: B.1,B.6
TOP: Define valence electrons and draw electrorstfattures representing an atom's valence elexctron
KEY: Electron configuration, Electron-dot structure MSC: 2
3. ANS:

Elements in the same group have the same eleatrdigaration and number of valence electrons. Vieden
electrons determine the properties of elementstefbie, properties of elements in the same groep ar
similar.

DIF: 1 REF: Page 159

OBJ: 6.2.1 Explain why elements in the same grauglsimilar properties.
STO: UCP.1,B.1,B.2

TOP: Explain why elements in the same group hawédasi properties.

KEY: Groups, Electron configuration MSC: 2



4. ANS:

10.

11.

12.

13.

14.

15.

16.

17.

18.

The loss of an electron from a sodium atom resalgssmaller radius. The electrostatic repulsionveen
the remaining number of electrons decreases thusiay them to be pulled closer to the nucleus.réfare,
the size of a sodium ion (Nais less than that of a sodium atom (Na).

DIF: 2 REF: Page 165

OBJ: 6.3.2 Relate period and group trends in ateadd to electron configuration.

STO: UCP.1,B.1,B.2

TOP: Relate period and group trends in atomic tadélectron configuration.

KEY: Atomic size, lonic radius MSC: 2

ANS:

lonization energy of an atom is defined as thegynerquired to remove an electron from a gaseaws.at

DIF: 1 REF: Page 167

OBJ: 6.3.1 Compare period and group trends of aépeoperties.

STO: UCP.1,B.2 TOP: Compare period and group safideveral properties.
KEY: lonization energy MSC: 1

ANS:

Be(NG,),

DIF: 1 REF: Page 222 OBJ: 8.3.1 Write formulasiémic compounds and oxyanions.
STO: B.1,UCP.1 TOP: Write formulas for ionic cornpds and oxyanions.
KEY: Polyatomic ions MSC: 1

ANS:

128

ANS:

1252

ANS:

The lithium atom loses one electron, to form an ioir. The configuration is %s
ANS:

The lithium has achieved the stable configuratiba noble gas.

ANS:

The fluorine atom gains one electron, to form aioR. The configuration is 322,
ANS:

The fluorine has achieved a stable octet confignmatike that of a noble gas.
ANS:

ionic

ANS:

There is a transfer of electrons.

ANS:

LiF; lithium fluoride

ANS:

electrostatic forces of attraction between the sjiply charged ions

ANS:

sodium iodide

ANS:

calcium chloride



19. ANS:
potassium sulfide
20. ANS:
magnesium oxide
21. ANS:
lithium hydrogen sulfate
22. ANS:
ammonium bromide
23. ANS:
calcium nitride
24. ANS:
iron(lll) iodate
25. ANS:
CuO
26. ANS:
MgSGO;
27. ANS:
(NH4)2S
28. ANS:
Ca(lGy).
29. ANS:
Fe(ClQ)s
30. ANS:
NagN

PROBLEM

31. ANS:

Element Number of | Number of Number of | Atomic Mass numbel
protons electrons neutrons number
Sodium 11 11 23
Phosphorus 15 16 15
Cobalt 27 27 59
Bromine 35 45 35
Silver 47 47 108

DIF: 3 REF: Page 98, Page 99, Page 100

OBJ: 4.3.3 Calculate the number of electrons, pr®tand neutrons in an atom given its mass numizer a
atomic number. STO: B.1

TOP: Calculate the number of electrons, protond,rautrons in an atom given its mass number andiato
number. KEY: Composition of elements MSC: 3

NOT: Atomic number = number of protons = numbeelectrons. Mass number = number of protons +
number of neutrons.



32. ANS:

33.

34.

35.

79.904 amu
Bromine

DIF: 3 REF: Page 102, Page 103

OBJ: 4.3.3 Calculate the number of electrons, pr®tand neutrons in an atom given its mass numizer a
atomic number. STO: B.1

TOP: Calculate the number of electrons, protond,rautrons in an atom given its mass number andiato
number. KEY: Atomic mass of isotopes MSC: 3

NOT: Weighted atomic mass of element X = mass dmution of X-79 + mass contribution of X-81. Mass
contribution of each isotope = (mass in amu ofiséope) * (percent abundance).

ANS:

Number of protons = atomic number = 82.

Number of electrons = number of protons = 82.

Number of neutrons = mass number — atomic numideé5=

DIF: 2 REF: Page 98, Page 101
OBJ: 4.3.1 Explain the role of atomic number inedetining the identity of an atom.

STO: B.1 TOP: Explain the role of atomic numbedeétermining the identity of an atom.
KEY: Atomic number MSC: 3

NOT: Atomic number = number of protons = numbeeleictrons.
ANS:

The ground state electron configuration of sulfufiNe]3$€3p*. Its electron dot structure S .

DIF: 2 REF: Page 138

OBJ: 5.3.2 Define valence electrons and draw elaatiot structures representing an atom's valence
electrons. STO: B.1,B.6

TOP: Define valence electrons and draw electrorstfattures representing an atom's valence elexctron

KEY: Electron-dot structure, Valence electrons MSC
ANS:

Tellurium

DIF: 1 REF: Page 157

OBJ: 6.1.1 Trace the development and identify leatdres of the periodic table.

STO: G.3,B.1, UCP.1

TOP: Trace the development and identify key featafethe periodic table.

KEY: Periodic table MSC: 2

NOT: Elements are arranged in the increasing avtitheir atomic numbers. Elements in groups have
similar properties.



36. ANS:

The element having the largest size has an electofiguration of [Ne] 38p4£3d. The element having
the highest electronegativity has an electron goméition of [Ne] 333p°.

DIF: 2 REF: Page 163, Page 168

OBJ: 6.3.2 Relate period and group trends in ateadd to electron configuration.
STO: UCP.1,B.1,B.2

TOP: Relate period and group trends in atomic tadalectron configuration.
KEY: Electron configuration, Atomic size, Electraaivity MSC: 2

NOT: The size of the atom depends on the numbsheifs in an atom. Electronegativity increases se0
period.

37. ANS:

50.00 g hydrate — 31.75 g anhydrous
compound = 18.25 g water

Tmokm 54.94g Mn

X
1 o ATCT, X oimne, 1 mokim
=5494 g Mn
3545 g Cl
1 mokMnet, x — 2@erer 9

1 mal-hret; 1 met€l
=7090gd
(5494 g +7090¢g) =12584¢g

The molar mass of manganese(ll) chloride
is 125.84 g/mol.
1 mol MnCl,

31.75gMnet; X —— 2
27 125.84 g Min€t;
= 0.2523 mol Mndl,

1 mol H,0
18.25 g Hy© x |8r0n2o_g,:.2-6'

=1.013 mol H,0
1.013 mol H,O 4.015 mol H,O

0.2523 mol MnCl,  1.000 mol Mncl,

_ 4mol H,0
~ 1 mol Mn Cl,

The ratio of water to manganese dichloride
is 4 : 1. The chemical formula of the hydrate
is MnCl,-4H,0 and its name is manganese(ll)
chloride tetrahydrate.



