Chemistry 103, Dr. Lamont
Help Sheet #2; Chapter 2 (Part 1)
Tony Jacob

Nuggets Atomic Structure; Periodic Table; Isotopes; Counting neutrons, protons, electrons; Average Atomi
Weight; lonic versus molecular compounds; Naming chemicals; Writing formulas from names; Polyatomic
lons; (Moles on next Help Sheet)

ATOMIC STRUCTURE
Nucleus contains nearly all the mass; neutrons and protons are here; little volume; extremely dense

Electron (6): 1/2000th the mass of the proton; has a charge of -1

Proton (j3): has a relative mass of 1 and a charge of +1
Neutron (n): has a relative mass of 1 and a neutral charge
Elements individual elements am@efined by the number of protons they contain
Allotropes: an element can take on several naturally occurring forms (e.g., C: diamond, graphite, Buckyballs

PERIODIC TABLE:
Family or Group= columns: alkali metals (Group IA), alkaline earth metals (Group I11A),
halogens (Group VIIA), noble gases (Group VIIIA), transition metals; actinides; lanthanides
Period= row; Three types of elements: metals, non-metals, metalloids
Metals conducts electricity, malleable, ductile, shiny, conducts heat
Nonmetalsvarious properties and phases; usually do not conduct electricity
Metalloids has some of the physical properties of a metal and some chemical properties of a nonmetal

ISOTOPES

Isotopic symbology: 5 Symbol

Symbol = atomic symbol; A mass number #p" + #n; Z = atomicnumber= #p*
C isotopes’;C, '.C,and;C; the 3 isotopes of C each have Z = 6"jauut different #n (6, 7, and 8)
HisotopesiH, *H =’D = D, 3H =°T = T, D = deuterium; T = tritium

Mass spectrometry B technique to measure each isotopeOs mass
Atomic masses are based ¥ which is assigned 12.0000 anaill other element masses are based on their
relative masses as compared46; 1 amu = 1 atomic mass unit = 1.661 ©4@rams

Averageatomic weight (AAW) = z(massof isotope)x(fractionahbundance¥

AAW = (mass isotopel)(fractional abundance isotopel) + (mass isotope2)(fractional abundance isotope
AAW = (M1)(FA1l) + (M2)(FA2) + for elementswith only 2 isotopes:FA1 + FA2 =1

IONIC COMPOUNDS b held together by electrostatic forces (+ and B charged species)
k(n*e)(ne)
d2
where i and n are the charges on the cation and anion, respectively; d = internuclear distance; k is a constal

Forcebetween ions

Comparing Forcesof different ionic substances:
ionic chargesor ionic radii ¥ = Force? and Forcet = mp!



TYPES OF COMPOUNDS

lonic Compounds: contain metal (or polyatomic ion) and a nonmetal (or polyatomic ion); ionic compound
extended solids, not molecules; Examples: NaCl, Cgip®H4NO3

lons: atoms that have lost or gained electrons (atoewsr receive a charge by gaining or losing protons!)
Cations: positively charged atoms (electrons have been lost)
Anions: negatively charged atoms (electrons have been gained)
Polyatomic lons: many atom ions; these compounds shoeier be broken up;

Memorize: NH,*, NOg™, SO, 72, OH', PQ;™3, CO572, HCOy™, C,H305, etc. (see handout for complete list)
Molecular Compounds contain 2 nonmetal elements; Examples: CO,,8&0,

NAMING COMPOUNDS
lonic Compounds
* Metal & Nonmetal: Metal name & Nonmetal stem+"ide"; Example: ga&lcium chloride

* Metal & Polyatomic lon: Metal name & Polyatomic ion name; Example: Mgjht@agnesium nitrate

* If Metal is a transition metal, the charge is written in Roman numerals in parentheses after the metal
Example: FeGl since Fe is a transition metal, it most likely has a variable charge; since Cl has a -1 ch

then the Fe must have a +2 charge which is written as Il in Roman numerals; iron(ll) chloride
Molecular Compounds

* Prefix (only when greater than 1)+1st nonmetal name & Prefix (always)+2nd nonmetal stem+"ide"
Examples: CO: carbon monoxide; &@arbon dixoide; BO: dinitrogen monoxide

Prefixes: mono (1), di (2), tri (3), tetra (4), penta (5)

WRITING FORMULAS FROM NAMES
lonic Compounds
1. Take metal name or polyatomic ion and write formula including charge

* If metal has a Roman numeral, then charge is determined from that numeral (e.g., ironti®)) = Fe
* If it does not have a Roman numeral, it is a memorized polyatomic ion (e.g., ammoniugf)=oNH

determined from column in Periodic Table it resides in (e.g., magnesiuni ditge IIA column)
2. Take nonmetal name or polyatomic ion and write formula including charge

 If nonmetal name ends with OideO it is a single ion with a negative charge (e.qg., chloyidece&ifor
hydroxide (OH) and cyanide (CN . o o
* If it endswith Oite@r OateOr startswith Ohypo©@r Oper@Osa memorizedpolyatomicion (e.g.,
chlorite = CIG))
3. Balance charges within formula (e.g., iron(lll) choriteFet3 and CIQ™ — Fe(CIO,)5)
Memorize charges on elements in IONIC compounds based on the column of Periodic Table it resides in

GrouplA: +1 (H*, Lit, ...) GroupllA: +2 (Be*2 Mg*?, ..) GrouplllA: +3
GrouplV A: 4 Group VA: -3 Group VIA: -2

Group VIIA: -1 (F, CI, ...) Group VIIIA : no charge (He, Ne, ...)

Molecular Compounds: translate name with prefixes; e.qg., dinitrogen trioxtl@N and 30— N,O3

1. Determine the number of protons, neutrons, and electrons present in each of the following atoms.
a.»Cr b.3Mn c.;Be d.yCa e.SH



. What are the chemical symbols for the elements potassium, cobalt, silver, manganese, and iron.

. Write the complete symbol with atomic mass and atomic number for each atom:

. contains 28 protons and 30 neutrons b. contains 22 protons and 21 neutrons

. 0xygen atom with 10 neutrons d. chromium atom with a mass number of 54
. an atomic number of 11 and a mass number Z5an atom contains 5 protons and 6 neutrons
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. How many protons, electrons, and neutrons are there in each of the following ions?
a. BA® b.Yca? c.ONi? d.*Cl

. What are the chemical names of the following chemical symbols: a. Mo b.Cr c.Ca d.Kr e.S f. Si

. Statement which of the following are true or false.

. The number of neutrons distinguishes carbon from nitrogen.

. Elements are neutral because they have equal numbers of protons and electrons.

. Elements that have different numbers of neutrons are called isotopes.

. Cations are elements that have gained protons and become positive.

. A fluorine atom that has a negative charge of -1 has 9 protons, 10 electrons, and 10 neutrons.
f. A sodium atom with a charge of +1 contains 12 protons, 11 electrons, and 11 neutrons.

g. Lithium is an alkaline earth metal.

h. The noble gases are Group IA.
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7. A nucleus of mass number 69 contains 38 neutrons. An atomic ion of this element has 28 electrons in it.
the symbol for this ion (give the elemental symbol and the ionic charge as a superscript).

8. A. What term describes the following set of materials: ozogegi@ oxygen ().
b. What term describes the following set of matertg; 13C, and“C.

9. An element has two naturally occurring isotopes with the following abundances and masses:

Isotope Atomic Mass Fractional Abundance
1 84.912 0.7215
2 86.909 0.2785

What is the average atomic mass of this element? What is the identity of the element?

10. Oxygen exists as three isotop€€, ';0, and*;0. If the average atomic weight of oxygen is 15.9994, what

do you expect the abundance'{ to be?
<5% 25% 50% 75% 90%

11. Silver is found commonly as two isotopE&Ag (mass = 106.91) anf®9Ag (mass = 108.90). The average
atomic mass of silver is 107.869. What are the natural abundances of the two i$8f8gemnd199Ag?

12. Magnesium has naturally occurring isotopes with the following masses and abundances:

Isotope Atomic Mass Fractional Abundance
24 Mg 23.985 0.7870
25 Mg 24.986 0.1013
26 Mg 25.983 0.1117

What is the atomic mass of magnesium calculated from these data?



13. Write the formula or name for each ion.
a. carbonate ion b. NO c. dihydrogen phosphate ion ¢HzO, e. sulfide ion f. Na g. oxide ion

h. F€3 i. permanganate ion j. §@ k. perchlorate ion 1. Clm. aluminumion n.Njt o. chlorite ion

14. Name the following molecules.
a.NO b.PClk c.KBr d.NgCO3 e.NOy f. KySO; g.HNO3 h. Ca(POy))

15. Write the chemical formula for the following names.
a. sulfur trioxide b. calcium fluoride c. chlorine monobromide d. sulfuric acid e. sodium sulfate
f. ammonium nitrite  g. lithium carbonate h. calcium nitrate i. magnesium sulfite

ANSWERS

.a.24p,24€,29n b.25H,25€,30n c.4p,4€,5n d.20pH,20€,20n e.1Hh1€,2n
. K, Co, Ag, Mn, Fe

58 n[: 43 + 18 54 25 11
.a.28N| b. 22T| C. 8O d. 24Cr e. 11Na f. 58

.a.13p,10€,15n b.20H, 18€,21n ¢. 2810, 26€,31n d.17H 18¢€,19n
. a. molybdenum b. chromium c. calcium d. krypton e. sulfur f. silicon g.vanadium
.a&.F b.T ¢T d.F eT f.F g.F h.F

. G&3

. a. allotrope b. isotope
. 85.47amu; Rb

10. <5%

11.197Ag: 0.5181, and%°Ag: 0.4819
12. 24.310

13.a. CQ?2 b. nitrite ion c. PO, d. acetate ion e f. sodiumion g. & h.iron(lll)ion i. MnQy"

j. sulfite ion k. CIQ~ |. chloride ion m. Al® n. ammonium ion 0. CiO

14. a. nitrogen monoxide b. phosphorus trichloride c. potassium bromide d. sodium carbonate
e. dinitrogen tetroxide f. potassium sulfate g. nitric acid h. calcium phosphate i. magnesium chlorate
J. sodium acetate k. aluminum nitrite |. sodium nitride
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