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2.3 Nuclear Structure; Isotopes

- The atom consists of

——» Electrons

—— Nucleus

——  » Protons

» Neutrons

Mass numbe

T AE*— Element symbol
Atomic number — Z

Atomic number = Z = number of protons in the nucleus =

number of electrons

Mass number = 4 = number of protons + number of

neutrons

Number of neutrons =4 - Z

Main-Group Elements
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2.4 Atomic Masses and atomic mass Units (amu)
;a5 aliKl) bl (3¢, ) (atomic mass unit) sas g adi8l = 3 b jura A A3 L
1(a.u.m)=1/6.02x10%* = 1 (a.u.m) = 1/ Avogadro’s number grams
1(a.u.m) =(1/12) carbon’s atom mass s>
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Solved past paper questions (degs las>Mas Glas> 63’ S G gl pa>l)
1) Given the following data for a sample of magnesium, find Relative Atomic Mass:

Isotope Mass(aum) Fractional abundance
2'Mg 23.9850 0.5841
Mg 24.9858 0.1000
25Mg 25.9826 0.3159
a)24.72 b)24.30 €)24.80 d)24.64 e)24.44

answer: (23.9850 x 0.5841) + (24.9858 x 0.1000) + (25.9826 x 0.3159)= 24.71612
we round answer = 24.72 so the correct answer is a (el (udd (de (wye J1gudl uid (1)



2) The atomic mass of 33Cl and *’Cl are 34.96885 and 36.96590, if the Relative Atomic
Mass of Cl = 35.453, calculate the natural abundance (dxula)l (§ 4155 deud) of *7Cl:
a)98.61% b)24.75% c)1.39% d)75.25% e)51.65%
answer:
A: = (34.96885 x natural abundance of *'Cl) + (36.96590 x natural abundance of 3*Cl)
35.453= (34.96885 x natural abundance of *'Cl) + (36.96590 x natural abundance of 3Cl)
We know that 100% = natural abundance of 3*'Cl + natural abundance of *°Cl
100% - natural abundance of *’Cl = natural abundance of 3°Cl
so0 35.453= (34.96885 x natural abundance of 37Cl) + (36.96590 x (100% - natural abundance of 3’Cl))
by solving the equation natural abundance of *Cl =24.75% so answer is b

- oglouid la L8 199)9 gl Loy (0 192 Lo )oU ol pllgud) dads
3)For the isotope 7 X . The number of protons and neutrons are:
a)27 and 59 b)27 and 32 ¢) 32 and 27 d) 59 and 27 e)32 and 59
answer:
Z (atomic number) = number of protons = 27
A (mass number) = number of protons + number of neutrons =59
number of neutrons = 59 — number of protons
no. neutrons = 59 - 27 =32 so answeris b
4)The element oxygen consist of three naturally occurring isotopes: 20, 70, 0. the A, of
oxygen is 16.00 amu. What can you learn about the relative abundance of these isotopes?
(atomic mass of '°0 = 16.0, '70 = 17.0, '®0 = 18.0 aum)
a) More than 50% of all oxygen isotopes are '’0
b) The abundances of 70 and "0 are very small
c) Almost all oxygen atoms are 70
d) All isotopes have equal abundance of 33.3%
answer: b because A, is very very close to the atomic mass of '®0, so mostly O is '°0
An solved question from the book:

Example 2.2 | Determining Atomic Mass from Isotopic Masses and Fractional Abundances

Chromium, Cr, has the following isotopic masses and Solution Multiply each isotopic mass by its frac-
fractional abundances: tional abundance, then sum:
Muass Isofopic Fractional 499461 amu X 0.0435 = 2.17 amu
Number Muass (amu) Abundance 51.9405 amu * 0.8379 = 43.52 amu
30 409 0461 0.0435 52.9407 amu ¥ 0.0950 = 5.03 amu
53.9389 amu > 00236 = 1.27 amu
el 51.9405 (.8379 _
51.99 amu
53 52.9407 0.0950)
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What is the atomic mass of chromium?

$3.0389 0.0236 The atomic mass of chromium is 51.99 amu.

Answer Check The average mass (atomic mass)




2.8 Naming simple compounds (¢ne3ls ¢nll§w)

Cations : Positively charged ions Formed from metals that lost electrons

Anions: Negatively charged ions Formed from non-metals that gained electrons

- Charges of ions:

1. Groups (1,2,3) in periodic table and some transition elements makes charges = the
group number.

Example: Na'*, Mg?* ,AlR*.

2. Most non transition element have more than one charge.

Example: Fe?* and Fe®*, Cu* and Cu?*.

lon lon Name lon lon Name lon lon Name

(G Chromium(III) or chromic Gort Cobalt(Il) or cobaltous Zn®* Zinc

Mn’"  Manganese(Il) or manganous Ni*"  Nickel(II) or nickel Ag”’ Silver

Fe’* Iron(1l) or ferrous Cu” Copper(I) or cuprous Cd®"  Cadmium

Fe?*t Iron(11I) or ferric Cu*" Copper(Il) or cupric Hg " Mercury(Il) or mercuric

3.Some metallic elements that have high atomic number have more than one charge:
(i) Common cations, charge = (group number - 2)

(ii) Charge = group number.

Example (Pb): common ion Pb?* in addition to Pb**

4.nonmetallic main-group element = (group number — 8)

Example: 0% as oxygen is in 6" group (6-8= -2)

5. Group ion (egas Olisd taass By (@l does pgllg 8ag LSS glelaing jams ae (2xl Ol gorxa)

Mercury (I) or mercurous Hg,>* / Ammonium NH,*
Phosphate PO,* / Monohydrogen phosphate HPO,*
Dihydrogen phosphate H,PO,~ / Nitrite ion NO,"
Nitrate ion NO;~
dolS Il (Sdedaalls HoiSU1 (55 S9ally Pl (ouucy
[0 J] hypochlorite ion :Jaseis chlor
ClO,~ chlorite ion Bresodl 5o iod 3.
ClO5 chlorate ion A brom ¢l

- i BrO- hypobromite ion:Jtw
ClOy4 perchlorate ion vp
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Calcium hydroxide Ca(OH),
Ammonium phosphate (NH;)sPO,
Mercury(ll) Fluoride HgF,

Iron(ll) phosphate Fe; (PO, ) »
Thallium(lll) nitrate Ti(NO3s)s
CrSO, : chromium(ll) sulfate

FeCl, : Iron (Il) chloride

Cr,S3 : chromium(lll) sulfide Metal
NH4ClO; ammonium chlorate
Cr,0schromium(lll) oxide

Calcium hydroxide Ca(OH) ,
Ammonium phosphate (NH; ) 3PO,4
Mercury(ll) Fluoride HgF,

Iron(ll) phosphate Fes; (PO, ) >
Thallium(lll) nitrate Ti(NO3) 3

Manganese(ll) bromide MnBr,
Mercury(l) Fluoride Hg,F»
Mercury(l) nitride (Hg2)3N
Titanium(IV) oxide TiO,
Mg3N; : magnesium nitride
PbCrO, : Lead(ll) chromate
FeCls : Iron (lll) chloride
KO potassium oxide
Mg(C, H30, ) , magnesium acetate
ZnBr; zinc bromide
Manganese(ll) bromide MnBr,
Mercury(l) Fluoride Hg,F,
Mercury(l) nitride (Hg2 )3N,
Titanium(IV) oxide TiO,
CoClI2.6H20 cobalt(ll) chloride hexahydrate

()R] Lgalindy (s 1500 W) dd (o5 I Lgale s La) cl¥alzal) 039 cBaagl) gA £ sa5a Al

1)H3POs; 2 H3PO,4 + PH3

answer: 4H3PO; = 3H3PO, + PH;

2) Ca + H,0 = Ca(OH); +H,

answer: 2Ca + H,0 - 2Ca(OH), + H;
3) C4Hi0 + 02 2 CO, + H,0

answer: 2C4H,0 +130, = 8CO, + 10H,0
4) 02 + PCI3- POCI3

answer: O, + 2PCl;~> 2POCl;
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Past paper questions on naming compounds:

1)The correct name for the compound N,Os is
a)Dinitrogen pentoxide b)Dinitrogen trioxide
c)Nitrogen oxide d)Dinitrogen monoxide
e)Dinitrogen tetroxide

2)The correct formula for titanium(1V) nitrate is

a)TiNO; b) TiNO, ¢) TiaNO; d) Ti(NOs),

e) Ti(NO2),

3) The correct name for Ni(BrOs), is: (Ni is a transition metal)
a) Nickel (I11) bromate b) Nickel (11) hypobromite
c) Nickel (I1) perbromate d) Nickel (I1V) bromite

e) Nickel (1VV) hypobromite

4) The correct name for SOs is:

a) Sulfur monoxide b) Sulfur trioxide c) Sulfur(lV) oxide
d)sulfur oxide

5) Choose the correct name for CoBr,

a) cobalt dibromide b) dibromo cobalt c) Cobalt bromide
d)cobalt(l1)bromide

6)Write the correct formula of tetraphosphorous trisulfide:

a) Pz(503)4 b)P4S4 C)PS4 d)P453 E) S3 P,
7)What is the correct name for the compound Cosz(PO4),:
a)Cobalt phosphate b)Cobalt (I1)phosphate

c)Cobalt (I1)diphosphate d)Cobalt (I1)phosphite

e)tricobalt diphosphate

8)Which of the choices is the formula of Hydrobromic acid?

a)Kbr b)HBr c) HBrO d)HBroO, e) HBrO;
Answer: 1)a 2)d 3)a 4)b 5)d 6)d 7)b 8)b




Short exam on chapter 2

Note: all these questions are from past papers!

1.Mg has three stable isotopes. Given a sample of Mg with these masses, find (A,)
24Mg: 23.9850 amu,70.42% /**Mg: 24.9858 amu, 15.22%/2°Mg: 25.9826 amu, 14.36%:
a)24.31 b)24.66 c)24.82 d)24.54 e)24.42
2) which of the following combinations of name-formula is not correct? (e=x% J!§«)
a) Ammonium bicarbonate, NH;HCO3 b)Nitric acid HNO3
c)Sodium chlorate, NaClO, d)Calcium hydride, CaH,
e)Dichlorine trioxide, Cl,03
3)Which of these choices is the formula for bromous acid?
a)KBr b)HBr ¢)HBrO d)HBrO, e)HBrO;
4)after balancing the following reaction:
(X)CCl4 + SbF3 = (Y)CCI,F; + SbCl;
The ratio of (X/Y) is equal to
a)3/2 b)a/2 c)2/2 d)6/2 e)3/3
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