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» Required sections:
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2.3 Nuclear Structure; Isotopes ¥ Alomic Mumber £ Mass Mumber
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Atomic number = Z = number of protons in the nucleus = Cation
(97),8 when: —> Nedtal Alem e—=number of electrons > Ca?t
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Mass number = A4 = number of protons 4 number of ' )
neutrons | g 5., ClI
Number of neutrons = 4 — Z
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TABLE 2.1 Properties| of the Electron, Proton, and Neutron
@ A\OM\IL t Particle Mass (kg) Charge (C) Mass (amu)* Charge (e)
7
ﬂw Uni Electron  9.10939 x 107" —1.60218 x 107"  0.00055 —1
Proton 1.67262 X 1077 +1.60218 X 107" 1.00728 +1
P+V 3= PV iR 1.67493 x 107 0 1.00866 0
uma\\\ C6
6 p E 0 *The atomic mass unit (amu) equals 1.66054 X 1077 kg: it is defined in Section 2.4.
# Ww =6Wie +6winp Wp -Win
°J'¢w —_ 19 Wip- 8

ample 2.1:What is the nuclide symbol for a nucleus
that contains 38 protons and 50 neutrons? |z
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Exercise 2.1 A nucleus consists of 17 protons and 18 neutrons.

W 1s its nuclide symbol?
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: See Problems 2.47
, and 2.48.
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Main-Group Elements
A
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Periodic Table of The Elements

Main-GrouB Elements

r N 2
| . Atomic number
IA H  Symbol
100704 Y t b
| Atomic mass —>» o ‘ule masS humoer
H 2 > 4 5 16 17
R 11A A IVA VA VIA VIA
3 4 5 6 7 8 9
Li Be Transition Metals B C N 0 F
6941 | 9012182 [ — 10.811 120107 180067 159904 | |8.9084082
r 9
Ll 12 13 14 15 16 7
Na Mg 3 4 5 6 7 8 VIIIB 10 11 12 Al Si P S Cl
2298976928] 24,3050 111B IVB VB VIB VIIB - A ~ IB 1IB 269815386 280855 300973762 32065 35453
19 20 b1 | 2 23 24 15 26 a7 28 29 W 3l a2 33 3 35
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br
90983 | 40078 |34955912| 47867 | 509415 | 519961 | 54938045 55845 | 585933195 | 556034 | 63540 | 65400 | 69.723 7264 | 7492160 7896 79.904
3 a8 9 40 41 42 43 o 45 46 47 48 4 50 51 52 53
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te 1
83,4678 K7.62 | SKOOSSS | 91224 | 02090638 | 9504 (98) 10107 | 10200550 | 10642 | 107.8682 | 112400 | (14818 | LIRTI0 | 120760 | 12760 | 12690447
55 56 71 72 73 74 75 76 7 78 79 80 8 82 83 &4 8
Cs Ba -+ Lu HY Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At
1320054519 137327 174967 | 17849 | 1SO.04788 | 18384 | (186207 | 19023 | 192217 | 195084 [1969663600 20039 | 2043833 | 2072 | 20898040 (200) 210
| |
#7 88 103 104 103 106 107 108 109 110 1 112 |13 114 115 116
Fr Ra H Lr Rf Db Sg Bh Hs Mt Ds Rg Uub Uut Ung Uup Uuh
(223) (226) (262} (261) (262) (266) (264) (277) (268) (281) (272) (285) (284 (289) (28K) (201)

Metal

Metalloid

Nonmetal
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Xe
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86
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2.4 Atomic Masses and atomic mass Units (amu)

One atomic mass unit (amu) is a mass unit = 1/12 of the mass
of a carbon-12 (12C)atom. ( mam o C”- 12 amu)

— Magnet
Diagram of a simple mass spectrometer,
showing the seFaratlon of neon isotopes. Negative grid
— The Sum o] the Hroclional ﬂlrwvdmca |
cated — g [)g‘ cclor
-Po’[ An,% kaé 4 lll ment —___ | : ) : < v \ l.' o
::)) M (i jm/) Electron @00/ ™ 1‘
% beam " |
T - 292
= Neon — = '
-g was inlet ‘—' ' \
= (+) /
= To vacuum Mass Evacuated
2 pump numbers alass tube
2
i -Ne gas atoms form +ve ions when they collide with
\. \ electrons.
4= W T -Ne* atoms are accelerated from this region by the

negative grid and pass between the poles of a magnet.
-The beam of positively charged atoms is split into three
beams by the magnetic field according to the
mass/charge ratios.

-The three beams then travel to a detector at the end of
) the tube .
—FPT

Atomic mass (amu)

(a.m. u)A ﬂ — E,‘ZO 1203



: : . >
Relative Atomic Masses (A,) + bJe'(‘)“u = o

C#lculate the value of A, for naturally occurring chlor- Avf)mac o las )l

ihe if the distribution of isotopes is 75.77% 35Cl and Tookopes 3y

24.23% 17Cl. Accurate masses for °Cl and *'Cl are

34.97 and 36.97.

ISotope | pamfh‘,e\ m} e 9 m Chlorine consists of the follow-
()

Isotopic Fractional
Isotope Mass (amu) Abundance o
W.qi 35 4544 Chlorine-35 34.96885 0.75771 = 3537
0
1517 ) Chlorine-37 36.96590 0.24229 = 24. 3240}
I; - \ Srall C"az"% J",j e What is the atomic mass of chlorine? I_/YH| v, —? :
: . = ‘ o : 4:‘ oA )
Exagmple 2.2 Determining Atomic Mass from Isotopic Masses and Fractional Abundances
V4 I
Chromium. Cr. has the following isotopic masses and Solution Multiply each isotopic mass by its frac-
fractional abundances: ~ tional abundance. then sum:
Mass Isotopic Fractional w 49.9461 amu X 0.0435 = 2.17 amu
Number | Mass (amu)| Abundance = _ ‘ 0347 51.9405 amu X 0.8379 = 43.52 amu
50 d’li 49 9461 0.0435 wb .229-“37 amu X 0.0950 = 5.03 amu
i 51.9405 0.8379 Sy s 53.9389 amu X 0.0236 = 1.27 amu
L e = (él"‘\ L ‘D! 51.99 amu
53 52.9407 0.0950 (Dolepic Ham) I _ —
54 53.9389 0.0236 2y The atomic mass of chromium is]|51.99 amu.

Whiat is the Stoniic miiss of chfominm? > (Mom Mumber)  Answer Check The average mass (atomic mass)
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Example 2.2 (continued)

Isotope
Chlorine-35
Chlorine-37

What is the atomic weight

\/{ercise 2.2 Chlorine consists of the following isotopes:

Isotopic
Mass (amu)

34.96885
36.96590

of chlorine?

See Problems 2.51,
2.52,2.53, and 2.54.
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4
If the relative atomic mass for Cl is 35.45, and the accurate

masses of 3°Cl and 37Cl are 34.97 and 36.97; What is the X
fractional abundance of 3’Cl ? o.j

_ Alomic wamy CL =p 3545

_ Aeide Hawar (€® . dD= U7 _ 397
- Buadoml Abudore - L% 27
Accwale Homh « Pmdwnaﬂ Mﬂwdomce - Momie Has
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2.8 Naming Simple Compounds (Chemical nomenclature)

-nomenclature of some simple inorganic compounds

»Naming ionic Compounds 3 (e~ #ier) foumuta
=" (Most ionic compounds contain metal + nonmetal atoms\[

5

Cations Examples: B e
— Positively charged ions NaCl  Jedgdome . Qriodic
— Formed from metals K" (3‘3")4‘/“\S O‘b N C}\tiuﬁ
— Atoms lose electrons Exception: ‘NH)Cl pﬁlﬂalgm
e.g,Nahas11e-and11p  Na*has10 e and 11 p wa"

Anions NWyCL s 8 an
— Negatively charged ions i Conpourd
— Formed from non-metals %m fﬁmmaal

— Atoms gain electrons
e.g.,Clhas17e-and 17 p Cl-has18e-and17p °



TABLE 2.3 \ Common Monatomic lons of the Main-Group Elements*

A A A IVA VA VIA VIIA
Period | " melallod “ H
Period 2 Li' Be™ @ CoUd\Qy\t ( N* O° F
Period 3 Na’ Mg Al Si . 8* Cl
Period 4 K’ Ca** Ga'' G Se” Br
Period 5 Rb’ St ln*" Sn’’ T T
Period 6 o, Cs' Ba* Y, T Pb** Bi 1

cwl Wo > 7 N
*Elements shown in color do not normally form compounds having monatomic ions. -rraV\SmOﬂ W\G‘fal

» Rules for Predicting the Charges on@lonatomic lons:

1. In most main-group|metalli¢ elements :
# charge = group number in the periodic table (the Roman

numeral). goup Number: —» (3+4 + 5+ 6)
2. Some(metallic)elements of high atomic number have more
than one cation: dnCla

(i) Common cations, charge = (group number — 2) # i Chiide
(i) Charge = group number.
Example (Pb): common ion Pb2* in addition to Pb#* ™ **°



3. Most transition elements form more than one monatomic

cation.
-Most of these elements have one ion with a charge of 2+.
Examples: (Fe) has common cations|Fe?* and Fe3*

(Cu) has common cations|Cu* and Cu?*.
4. Charge on a(monatomic)anion)for a nonmetallic main-group
element = (group number — 8).’#’ '
Example: (O) has the monatomic anion O%".
(The group number is 6; the charge is [(6-8)= -2]
A O CailML -one Avion. n
> Rules for Naming Monatomic lons MM‘:_L,
1. Monatomic cations’are named after the element if there is onIy
one such ion. — (Trmstion melad) us 0/ bigh dlomic Numbot (main qosp mekal)
Example: APP* is called aluminum ion; Na* is called sodium ion.

“ i »
17::18=57298 Monatomic Negative lons AMM + th

# H™  Hydride C*  Carbide N*"  Nitride O*  Oxide F~  Fluoride
% Si*~  Silicide P>~ Phosphide $*~  Sulfide Cl~ Chloride
-# As*™  Arsenide # Se?~  Selenide Br~ Bromide

10
4[‘—Te2- Telluride - olide




: > . Tramibon eloment - main_ group melad ( 0. A1)
2. If there is more than one(monatomic)cation of an elément> g'

Rule 1 is not sufficient >Use“Stock system s raw methon sne Ovdelion
Example: Fe2* is called iron(Il) ion and Fe3* is called iron(lll) ion e
-Older system of homenclature, such ions are named by adding
the suffixes -qu and@c to a stem name of the element to iQdicate
the ions of lower and I@;her charge, respectively. [, (L, FeCl:
Examples: Toom 2 Chione T Chie
Fe?* (ferrous ion) and Fe3* (ferric ion)

Cu* (cuprous ion) and Cu#* (cupric ion) _/E weplion (A3
- Few transition metal cations , such as Zn, have only a single
lon > usually name them by just the metal name.

- Also, It's not wrong to name Zn?* as zinc(ll) ‘i(/)n./zmc _Ton

3. The names of the monatomic anions are obtained from a
stem name of the element followed by the suffix -ide.
Example: Br is called bromide ion, from the
stem name brom- for bromine and the|suffix -ide.

11



TABLE 2.4 I Common Cations of the Transition Elements
Twansition metal have one oxidation State

lon N
IC(f)rn"“ lgual)\l'g_‘m T lor C,LWOW\O\LS lon lon Name lon on Name
cd*t  Chromium(Ilor chromie Co?*  Cobalt(D)]or cobaltous Zn?t  Zinc
Mn¥ Mungunesc(ll)lnr manganous Nidt Nickcl(ll)|nr nickelk more Ag"" Silver
Fe*' [ron( ll)|()r ferrous Cu’ Copper(l )|m' cuprouscm"m) cd*  Cadmium
Fe' lmn(lll)lnr ferric Cu*’ Cupper(ll)lm‘ cupnie S HoZt Mercury@[) for mercuric

Coligm

» Polyatomic Ions { (oxoanions) O°

Arion
TABLE 2.5 ' Some Common Polyatomic lons -3
-\ +| +9 Mfifldc = M
Name ((Hﬂ + “8 = A "B zFo))wla X Name mr\%amic - Hﬂob -l Formula
: )

Mercury(@) orjmercurons \__Hgg' " Q’b) Pemmngunuic MnO,
Ammonium NH,' Nitrite NO,
Cyanide CN Nitrate «— (4mm( NO;
Carbonate <« pelounce CO,> Hydroxide OH
\-lydfogen curbunale (or bicarbonate) HCO, # Pemxide ) (_')3"
Aceclate +M C2H302- S—ig \‘Pcl(’, Phn.\ph(ﬂe <« (40”“( I"(')_,‘
Oxalate o C 1042' - Monohydrogen phosphate HP()_,"
Hypochlorite 7)' : ClO k ihydrogen phosphate H.PO, "'
Chlorite -0 ClO, Sulfite SO,’
Chlorate «—— (J}mm ‘i 0 ClO, Sulfote &« (40{»1:( SO,

erchlorate " ClO, Hydrogen sulfite (or bisulfite) HSO,~!
Chromate «—— (4%\“( % c‘.o‘i— Hydrogen sulfate (or hisull‘ulc)_' HSO, -)
Dichromate Cry04 # Thiosulfate Io&ig : I03 8,05




Periodic Table of The Elements

' g\tmgicl number Y\ 8
ll ymbo V\AW %"0”“"*
TR Atomic mass —» Mot %c mass f\umber, >
> 4 5 6 | me
| MMA IVA VA VIIA\|
s 6 7

CI0BH | 120007 | 140067

<

g;.o & ;
L]
£

B

17 18
3 3 4 5 6 7 8§ VvmB 10 11 12 St

B IVB VB VIB VIIB r A ~ _IB___IIB S| il | i

9904 | 83708

53 St

g
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@ | e

‘Metal  Metalloid Nonmetal Numlyot 4



» Polyatomic Ions Exomple: Exomple:

_ A . 1. %2304 9 m&‘m . kKNo3 : Pobarsium
NO, — nitrite 10n el Vibale

— : 2 . Kd : tassi . -
NO; —s nitrate ion S0 2 uor: Bl

= & 3. KaJ W“‘"" 3. KN : potarsium
ClO — hypochlorite ion Sullce bk

ClO, —— chlorite 10n

ClIO; —— chlorate 1on
ClO, . perchlorate 10on

Exomple 2.4k >
?@'ning monic Compound from Its Formula °
(Q)

Name the following compounds: (Metal > nonmetal
[Mg3N2: magnesium nitride Hg-ton goun ndal

CrSO, : chromium(ll) sulfate ¢ T doment T ] T
PbCrO,: Lead(ll) chromatel - kgl mum grou nelel g
FeCl,: Iron (1) chloriden. ... DXy
FeCl;: Iron (lIl) chloride (Mgs\J2)
Cr,S5: chromium(lll) sulfide ¢ Tomien dement 9

rule

13



(Q) Determine The Formula

~
-

Example 2.5

[+

\

‘o

A ¥

5

K,O

potassium oxide

Exercise 2.5 Write the names of the following compounds

_» Pdyalemic Calien

(NHQCIO3 ammonium chlorate 8. CaO -

o (LR Cooy Cobeinn Orie
Mg(C,H;0,), magnesium acetate ’8 A

. P rUy:

Cr,0, chromium(lll) oxide _lead (I0) Chotomale
ZnBr, zinc bromide
T Tﬂommh,o»n meiaﬂw&m Oridalisn. &

o Calcium hydroxide
Manganese(II) bromide
Ammonium phosphate
Mercury(I) Fluoride
Mercury(II) Fluoride
Mercury(I) nitride
Iron(ll) phosphate
Titanium(lV) oxide
Thallium(lll) nitrate

tde
of the following c:ompounds:()m»gﬂu3 ( yom

Crony Role
Ca(OH),
MnBr,
(NH,);PO,
HOoF, — vy -(ig) "
HgF,
(Hg,)5N,
Fe3(PO,),
TiO, __, 720,
TI(NO,), 14



(Q) Which is the correct name for Cu,S?

@ A copper sulfide G Trombion. nell otk e Sl
B. copper(ll) sulfide

C. copper(ll) sulfate

D. copper(l) sulfide

E. copper(l) sulfite

"% (Q) Which is the correct formula for ammonium sulfite?

A. NH 48 O 3 What b s ormla? The symbol of hallom 511
B. (N H4)ZSO3 | EFIEM
C. (NH4)ZSO4 + Trallum (TI0) rudale
a |
D. NH4S T (U'oa) — Ti (V)3

E (NH4)28 using the Criss s Role



(@) Name the following compounds:
@ FeNOy, —u Trom (I) Uibah
(b) Na,HPO, —» Sodiumt ﬂmuad)@ampwﬂt
(©) (NHg)(C200) —s Avwmniom Oxalule

(Q)Write chemical formulas for the following compounds:

(a) cesium sulfide —= Cszg

(b) calcium phosphate e=——p Ca3(Pou)2

16
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» Naming Hydrates

1.Name ionic compound

2.Give number of water molecules in formula using Greek

prefixes
Ca(S0,).2H,0 ¢ calcium sulfate dihydrate
CoCl,.6H,0 tcobalt(ll) chloride hexahydrate
Fel;-3H,0 ¢ iron(lll) iodide trihydrate

(N02)3 9H,0O ¢ iron(lll) nitrite nonahydrate

TABLE 2.6

Greek Prefixes for
Naming Compounds

Number Prefix
| mono-
2 di-
3 tri-
4 tetra-
5 penta-
6 hexa-
7 hepta-
8 octa-
9 nona-
10 deca-

17



» Naming Molecular Compounds?

(Non-metal + Non-metal) or (Non-metal + Metalliod)

-binary compounds: composed of only two elements
e.g. NaCl, MgCl, (ionic). CO, H,0, CCl,, NH; (molecular)

-Order of Elements in the Formula:
In ionic compounds: metal = non-metal
NaCl not CINa

In molecular compounds:

¥ Element B 81 C Sb As P N H Te Se S1 Br C1 O F
Group 3A 4A SA 6A 7A
NF; not F3N
H,S not SH,

SbH; not H;Sb 18



» Rules for Naming Binary Molecular Compounds

1. The name of the compound has the elements in the|order

given in|the previous formula.
2. Name|the first element|using the|exact element name|.

3. Name ffhe second element]by writing the stem name of the
element with the [suffix -idg
4. You add 4 prefix,|derived from thel Greek] to each element
name to denote the subscript of the element in the formula.

Note: the prefix mono- is not used, unless it is needed to (Hono))! Py

Sl
distinguish two compounds of the same two elements. “’"”“‘W‘“‘“
Examples: Element B Si C Sb As PN H Te Se S1Br Cl O F
N,O,|| dinitrogentrioxide |L.SRoup 34 4 SA 6A____TA

HCI | hydrogen chlorideNOT mgnohydrogen‘monochloride

CO | carbon monoxide Tee Bro & Hong” shsle 501w

CO, || carbon dioxide ﬂ% :&ﬂﬂd
SF, || sulfur tetrafluoride ClO, chlorine dioxide
SF¢ || sulfur hexafluoride Cl,0- dichlorine heptoxide’

x e—Heplaoxide



H,S | dihydrogen sulfide common name:|lhydrogen sulfide

NO | nitrogen monoxide common name:| nitric oxide
H,O |[[water| - Dihydrogen monoxide
NH; || |[ammonial- Alitrogen tribydride
NO, nitrogen dioxide Heck Oile
N,O . dinitrogen monOX|de . towr.Oxide

N,O, 2 dinitrogen tetroxide * Tekiouide ~

2 L ‘OYI

P4Os & tetraphosphorus hexoxide . hey L Oxide _,
CI206 " dichlorine hexoxide hex Ocide
PCl; = phosphorus trichloride
PCl; %: phosphorus pentachloride

. . . 5 X N %is bl
disulfur dichloride s S,Cl, —  Totic Conpond
tetraphosphorus trlsulflde L§ P,S; .
carbon disulfide 3 - CS, ,
sulfur trioxide E SO, ASas o af 15|

s — Ul Formah)) S

dAwLae 3 2o



nitrogen dioxidel\)Oa/ CLFChlorine monofluoride k= E;(OMP)Q - 2.8

Boron trifluoride
3F;

i Exowuw g 9q

Mmu/l Hydrogen selenide | Hade

Or dihydrogen selenide

s o ( Moleodi- Tonic ) oug)) @9 it i oLe
l’/“.epmm” Wl o9yt <~

GaBr,
GeBr,
CaBr,
Hg,(NO,),.H,0

Gallium (lll) bromide ~ Towie :H=

Germanium tetrabromide  Motecolar
Calcium bromide Ionic

Mercury(l) nitrite monohydrate ZIonic
21



» Acids and Corresponding Anions

[: ) [v .
i - = Acid Contains Name
Anion|Suffix Acid |Suffix
HNO, === nitrate anion therefore nitric acid
-date : | e t
i & - ate to ic
@‘8 > ~OUus A HNO, = nitrite anion therefore nitr% acid
il |
ite to ous
Table 2.8 Some Oxoanions and Their Corresponding Oxoacid \w"wg no dfofgc
Oxoanion Q4 new weld Oxoacid N+ O+ von wmaal
CO.> 2"+ Carbonate ion H,CO; Carbonie acid
. -+
NO, I+ Nitrite ion HNO, Nitrous acid
7+
NO, o H* Nitrate ion HNO; Nitrie acid
PO 4 3“4- Phosphate ion H;PO, Phosphoric acid
S0 o)+ Sulfiteion H,SO; Sulfurous acid
o+
SO N + Sulfate ion H,SO, Sulfuric acid
+
ClO W+ Hypochlorite ion HCIO Hypochlorous acid
+
ClO,- o+ Chlorite ion HCIO, Chlorous acid
S
ClO; B Chlorate ion HCIO; Chlorde acid 2
- -+

ClO, +HN* Perchlorale ion HCIO, Perchloric acid



|ZZ’”‘L'D Compound Acid)Solution “C hydrogen chloride
HBr(g). hydrogen bromide hydrobromic acid, HBr ”\: —_—
HH(g), hydrogen fluoride hydrofluoric acid, HF |

N

Molecolar compound Mt 2510 15 » hydrochloric acid
o Sdilioust
E omple 29 ki ¢ Buwory

(Q)Selenium has an oxoacid,H,SeQ,, called selenic acid. What is
the formula and name of the corresponding ani%rﬁ' R et Hhe (V)
Selenate SeO,*

Exercise 2.10 |,
What are the name and formula of the| anion corresponding|to
perbromic acid, HBrO,?

BrO,” perbromate

23



E)yn{ple 2.10 Naming a Hydrate from Its Formula

14
Gaining Mastery Toolbox

Epsom salts has the formula MgSO,-7H,O. What is the chemical name of the substance?

[0\

Tomic Cowounl |

|
Exgfcise 2.11 Washing soda has the formula Na,CO;-10H,O0. |

at is the chemical name of this substance? , and 2.92.
|

See Problems 2.91

> tasCon 1010 + Sosn Conbnile - dmayble

Example 2.11 Writing the Formula from the Name of a Hydrate

Gaining Mastery Toolbox

Critical Concept 2.11

The mineral gypsum has the chemical name calcium sulfate dihydrate. What is the CQ@OU) . Qu 20
chemical formula of this substance?

Exércise 2.12 Photographers’ hypo, used to fix negatives during

See Problems 2.93

What is the chemical formula of this compound?

|
e development process, 1s sodium thiosulfate pentahydrate. " and 2.94 U (g H
e S : Qo 203) 5- 20
|



> Chemical Reactions: Equations 2:9 + 2:10

Example 2.12 Balancing Simple Equations /L’Alep:

Balance first the atoms for elements that occur in only one substance on each
side of the equation.

(#) H,PO, > H,PO, + PH,
(b¥ Ca + H,0 > Ca(OH), + H,
(Y Fe,(SO,); + NH, + H,0 > Fe(OH), + (NH,),SO,

Exercise 2.13
Find the coefficients that balance the following equations. / :
Cy

2/ 0, + PCl, > POCI,
/P, + N,O > P,O; + N,

¢ As,S; + O, > As,0; + SO,
%Ca3(PO4)Z + H,PO, > Ca(H,PO,), 2

&n
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Examples:

(Q)When the following equation is balanced and written with the
smallest whole number coefficients, what is the coefficient of Al? 3
3Fe;0, Al —4ALLO, ¥IFe

(Q) When the following equation is balanced and written with
the smallest whole number coefficients, what is the sum of
coefficients of Al and Fe? |¥

Fe;O, + Al - AlLO; + Fe

(Q) When the following equation is balanced and written with the
smallest whole number coefficients, what is the sum of all

coefficients?
loo Fe(OH); + 3HNO;—— Fe(NOj); + 3 H,0O

J =Z

JJ émWMBM > The Ouwm =1.3,1.3. 9
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Q38. Name the following compounds: ( MnSO,. H,0 | Cul((3)

a) Magnesium Sulfate monohydrate / Copper(l) 1odide
b) Manganese(ll) sulfide hydrate/ Copper (1) 1odate

¢) Manganese (II) sulfite monehydrate/Copper(l) 1odate
d) Manganese (II) Sulfate monehydrate/Copper(l) 10date

e) Manganese(ll) thiosulfate monohydrate / Copper(I) 10odide

Q39. Name the followi'ng compounds: MgS0,.7H,0 JINi(104),. H,0

a) Magnesium Sulfate heptahydrate / Nickel (II) periodate monohydrate

b) Manganese(ll) Sulfate heptahydrate / Nickel 1odide monohydrate
c) Magnesium thiosulfate heptahydrate / Nickel (II) periodate hydrate
d) Magnesium (II) Sulfate heptahydrate / Nickel periodate monohydrate

f!87‘ Jagnesium sulfite heptahydrate/ Nickel periodate monohydrate.
o




Q41. Name the following compounds: (MnS.31,0/ Cs.P . H,0)

a) Manganese (II) Sulfate trihydrate / Cestum phosphide monohydrate
b) Magnesium (II) Sulfide trihydrate / Cestum phosphate monohydrate
¢) Manganese (I1) Sulfite trihydrate / Cesium phosphide monohydrate
d) Manganese (II) Sulfide trihydrate/ Cesium phosphide monohydrate

¢) Manganese (II) Sulfate trihydrate/Cesium phosphate monohydrate.
Q44. Which one of the following is correct?
a)The name of Fe, 0 1s iron(ll) oxide
b)The name of MnO, 1s manganese(ll) oxide
¢)The name of Cr,041s chromium (III) oxide

d)The name of CrO,1s chromium trioxide

e)The name of Cu;N, 1s copper(ll) nitrite




Learning Objectives
Atomic Theory of Matter

= L%t the postulates of atomic theory.

= Define element, compound, and chemical reaction in the

context of these postulates.

Recognize the atomic symbols of the elements.

= Explain the significance of the law of multiple
proportions.

xzhe Structure of the Atom
scribe Thomson’s experiment in which he discovered

the electron.
= Describe Rutherford’s experiment that led to the
nuclear model of the atom.

2 uclear Structure; Isotopes

Name and describe the nuclear particles making up the

nucleus of the atom.
Define atomic number, mass number, and nuclide.
Write the nuclide symbol for a given nuclide.

Writg the nuclide symbol of an element. Example 2.1

2.49Atomic Weights

efine atomic mass unit and atomic weight.
= Describe how a mass spectrometer can be used to de-
termine the fractional abundance of the isotopes of an
element.
= Determine the atomic weight of an element from the
isotopic masses and fractional abundances. Example 2.2

meriodic Table of the Elements

ntify periods and groups on the periodic table.

= Find the main-group and transition elements on the
periodic table.

= Locate the alkali metal and halogen groups on the
periodic table.

= Recognize the portions of the periodic table that con-
tain the metals, nonmetals, and metalloids (semimetals).

Define and provide examples of isotopes of an element.

Important Terms

atomic theory

atom

element

compound

chemical reaction

atomic symbol

law of multiple proportions

nucleus
electron

proton

atomic number (Z)
neutron

mass number (A4)
nuclide

isotope

atomic mass unit (amu)
atomic weight
fractional abundance

periodic table

period (of periodic table)
group (of periodic table)
metal

nonmetal

metalloid (semimetal)



*hemical Formulas; Molecular and lonic Substances

termine when the chemical formula of a compound

represents a molecule.

= Determine whether a chemical formula is also a
molecular formula.

= Define ion, cation, and anion.

= Classify compounds as ionic or molecular.

= Define and provide examples for the term formula unit.

= Specify the charge on all substances, ionic and
molecular.

= Write an ionic formula, given the ions. Example 2.3

Organic Compounds

s the attributes of molecular substances that make
them organic compounds.

= Explain what makes a molecule a hydrocarbon.

= Recogaize some functional groups of organic molecules.

aming Simple Compounds

Recognize inorganic compounds.

= Learn the rules for predicting the charges of monatomic
ions in ionic compounds.

= Apply the rules for naming monatomic ions.

= Learn the names and charges of common polyatomic ions.

= Name an ionic compound from its formula. Example 2.4

= Write the formula of an ionic compound from its
name. Example 2.5

= Determine the order of elements in a binary (molecular)
compound.

= Learn the rules for naming binary molecular compounds,
including the Greek prefixes.

= Name a binary compound from its formula. Example 2.6

= Write the formula of a binary compound from its
name. Example 2.7

= Name a binary molecular compound from its molecular
model. Example 2.8

= Recognize molecular compounds that are acids.

= Determine whether an acid is an oxoacid.

= Learn the approach for naming binary acids and oxoacids.

= Write the name and formula of an anion from the
acid. Example 2.9

= Recognize compounds that are hydrates.

= Learn the rules for naming hydrates.

= Name a hydrate from its formula. Example 2.10

igg/the formula of a hydrate from its name. Example 2.11

Writing Chemical Equations

Identify the reactants and products in a chemical equation.
= Write chemical equations using appropriate phase
labels, gymbols of reaction conditions, and the presence

Balancing Chemical Equations

etermine if a chemical reaction is balanced.
= Master the techniques for balancing chemical
equations. Example 2.12

chemical formula
molecule
molecular formula
polymer

monomer

ion

anion

cation

ionic compound
formula unit

organic compound
hydrocarbon
functional group

chemical nomenclature

inorganic compound
monatomic ion
polyatomic ion
binary compound
oxoacid

hydrate

chemical equation
reactant
product
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