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ToNIc NoMENCLATURE MOLECULAR NOMENCLATURE

Write the internanonal chemica tormuia or the English IUPAC name tor gach of the 1. List the molecutar prefixes trom one to ten.
compounds given. | This exercise invoives al) classes of onic compounds.

1 mono G hexa
I 2 di 7 hepta
! internattonal Chemical Formula | IUPAC Name : g
I ! 3 m & octa
| 1
O 7 T | strontium chioride ! 4 temra 9 ennea
]
1| Rbbr, | rubidium bromide | 5 penta 10 deea

. o ] : 1. For which type of molecular substances are these prefixes used?
sodium oxide )

| 3 i Na, 0y,
|

1 A . , Molecuiar prefixes are used for binary moiecuiar compounds. Some binary com-
oAby aluminum sulfide ! pounds, like water (H,0) and ammonia {NHj,), preferentially use common names,
| r
[ I ZnCly, f zinc chlonde | 3. Whyis memorizanon reguired for the nomenclarure of many moiecuiar substances in
| 1 ! tnis unit!
[ 6| Mgy, | magnesium iodide | i i i i
r Memonzarion is required since neither a theory nor a compiete communication sys.
| I T , T z : i i P i las tar th ounds.
| I B 10 5 cobait(II} chloride | tem nas been presented yet to predict the names and formulas for these compounds
‘F & | TiOy | titanium(IV) exide I | |
1 Motecuiar Formula (with SATP stare) | Engiish [UPAC Name |
[ Culy, | copper(l) oxide ‘ ! : : ==
i i ‘ - — e | Ogyy | oxygen i
| W] Snsy, | unfIf sultide | : - : - !
| | | 3.1 PO ' diphosphorus pentaoxide |
R CraGyy | chromwmilll} oxide Z TR 5
T boe | HCl,, | hvarogen chlornide
{ | f | i !
! | FeS © | wronfllf sulfias | - s | ;
T . KC.H:CO0 \ 7 i Nty | ammonia
<. b C ] | otasst pen I~ = (s ey '
| . Gy | potassium denzoate | 8. 1 NaHey | dinitrogen tetrahvdride (Lhousd] l
F e 5 : —— ? ‘
[ Nai§0y, | sodium thiosuliate | o [ g dnementt ot
| | . Sis! :
|15 ] NHHCO,, | ammonivm ayd ‘ ' : ]
D B st ‘ onium nydrogen carbonate I 10, | CHuy | merthane |
[ P 2 w : T e
|16 (NHgkS,, | ammonium sulide | m | Ny, nitrogen triiodide ‘
! | | 1
[ 17. ] BaSOy, / bantum sulfire J‘ I s CHAOH,, i methanol |
— ! — i i |
| B MgiOH), ! magnesium hvdroxide I ‘ 13. | CpBnOy,y | sucrose !
R opr . 2 = . i | { e i :
9. F50,7H,0, | iron(Il) sukiate-7-water or heprahvdrate ! | 1| 84Ny, | terrasuifur dinirride !
| 20 | LiGiaH,O, [ lithium chiorde-d-water or retranvdrate | | | <.H:0H, | etnancl |
‘ T | T ! : o '
[ 21 ] Na:50,-10H, 0y, | sodium sulfate decanyarars | | 16. 1 COy | carbon monoxide ‘
—— TR P i |
| 220 AUINO, L gold(I1I) nitraze * b Oy | hvdrogen peroxide |
13| BialSOyjyy | bismuch{IH suifate i | 16| HiSy | -hydrogen sulfide :
I . T i ‘ | tasuliur |
4. | PH{CH,COO},-3H,0,, | ieadill} acetate-3-warter L [19. ] sy ociasul |
1 i
: ; 7 ) 1 . 20 i | propane |
! 531 KMnQ,, | potassium permanganate | . CiHyy | Prar |




ATOMIC ORBITALS AND MODELS

Mame the tour tepes of nrbirals in the subievels, the number ot orbitals m each sub-

iL"r’L‘i, Jild DAL INAXUTWM numoecr ot L‘it(.'[f(l“.h i ohat SU.D{CVEE

s, | urbical, 2 elecrrons

p, 3 arbirais, 0 clectrony

d, 3 orbitals, 10 eiectrons

f, 7 vrbitals, 14 electrons

State Hund's ruie

No clectron pairing takes piace in p, 4, or f orbitals uncl exch orbital of the given ser
comtains one eiectron.

Write che tull electron contigurauons tor each ot the following.

1) aluminum atom is? 2g2 2pv 357 3pt

(b cobalt arum 1s? 25t 2pb 3yt 3pe ds? 3d7

j¢! phusphide wn 1s? 252 2p0 357 3p¢

What 1> the “kernel method” for writing electron configurations?

It i» un abbreviation of the eiectronic conriguration of the atom an element using,
as u stactine peing, the electron configuration of the atom o the noble gas element
that iinmediateiy precedes the eiement in the periodic table,

Write the chemical svmbols tor the atoms corresponding to che following descriptions.

jal lar] 4 Ca
151 K 32 4V api in
) [Kel asd et A Re

_ List the cnemucal symbols and names tor six 10ns soelectronie with an argon arom.

Pi- phosphide ion K+
§2- sulfide ion

potassium ion
Ca?* calcium ion

Cl- chiuride 10n Set+ scandium(ill) ion

What 1s thie sumilancy amung the atoms of Group 16 10 terms of
jai electron contigurations

All atams have a configuration thac ends with as® np?,
ibl Luwes models

All atoms have two lone paies oi eiectrons and rwo bonding electrons.

APPLICATIONS OF STOICHIOMETRY

" In 4 chermical analvsis o west the purity of a bottle ot sodium bromide, 4 selution containing

117 ¢ ot sodium promige was reacted wich an excess of dimercuryil) avetate solunon. The dry
precipreate had a mass ot 2.73 ¢, Calculate the percent vield tor the preciptrace and comment

on-che purity ot sodium bromide. !
2 NuBryy, + Hgs{CHyCOOhy,y — HiaBray + 2NaCH;CO00,,

1.17 ¢ m

102.89 g/mol 560.98 g/mol

mol

T = 0.0114 mol

Angp = 117 8 X

L
Ritg e, = 00114 mol x = = 0.005 69 mol

560.98 ¢
L mol
1 mol NaBr

My, = 0.005 69 mol x =3119g

| mol Hg;Br,  560.98 g Hg,Bry

Of Mygpr, = 117 3 NaBr x

x
102.89 ¢ NaBr 2 mol NaBt | mot Hg,Br, 4
=119g =
% yield = 208 » 100 = 85.6%
%0 yield = ﬁ}—g % = 85.6%

The purity- of the sodium bromide is relativeiy poor and it 1s likeiy a rechnical grade not 2
reagent grade |see Figure 7.8, page 261).

& soluzion contasning 2.56 g of atuminum aitrate 15 mixed with solunien contatning 102 ¢

of ammonium sulfide. Dererrmine che unreacted mass of the excess reagent and the mass ot
precipitate formed.

2 AUNG by + 3INHubSay — AhSyy = 6 NHNOy
m

256 1.02g
213.01 g/mol 68.16 g/mot 150.14 g/mol 3
. 1 mol
naynoy, = 2568 % m = 0.0120 mol
1 mol _
Ring s = 1.02g x @i = 0.0150 mol

It Al{NO;); is the iimiting reagent, the smount of {NHhS required is
3
Piys = 0.0120 mol x 7 = 0.0180 mol

Insufficient [NH,)S is present. Therefore AINO,); is the excess reagent and (NH, .S is
the limiung reagent.

2

Anivay, = 00150 mol x % = 0.009 98 mol {tequired amount)

8o, = 0.0120 mol — 0.009 98 mol = 0.0020 mol
thy
213.01 g
mol
1
Ay, = 0.0150 mol x 3= 0.004 99 mol
150.14 5

my g = 0.004 99 mol x e 0.749 ¢

{excess amount)

Magnoy, = 0.0020 mol * = 0.43 g excess {unreacted mass)

1 mob ALS,
x
3 mol [NHghS

150.14 g AlS,
L mol AlaSy

ormy g = 0.0150 mol (NHg)S x
=074 ¢

GRAVIMETRIC STOICHIOMETRY

Complete the tollowing stocntometrie problems. Communicace vour prubleme-soiving approach
using nrernationaily acceped svimbols tor ¢

Ments, yuantites llehL‘rs and unues.

Caleulate the mass ot rom L uxide jrustl produced by the reacnon ar 300 ¢ ol tron wirn oxvyen
trom the air.

1 Fey + 30y — 250y

500 ¢ m

55.85 ¢/ mot 159.70 g/mol

. =500 x = = §.95 mol
i s 35.85¢ > me
2
ng. g, = 8.95 mol x i = 41.18 mol
159.70 ¢ -
Mg g = +.48 mol x el =715
i mal Fe  2mol Festd,  15970Fe0,
=5 r < - - e, 0
or @i, =300 5 Fe x 55.85 g Fe 4 mol Fe 1 mol Fe.0, 154

What mass ot precipitate should form o 200 ¢ of stlver nerate th solunon s reacted with
excess sodium sulhde soluton!

2 AgNOy g + NaaSp — AgSp * 2 NaNOqyy

2.00¢

m
169.88 g/mol 247 .80 g/mol

1 mol N
Naeno, = 200y x m = .(}.(}!l!i mol
Ay s = 00118 mol x i‘ = 0.005 89 mul
' auTd0y -
Mg, = 0.005 89 mol x m = 1.0 2
1 mol AgNO, L mub Ap,S . 24780 ¥ Agyy

= 700 8 As ; x - __
BF s = 200 g AN O 16988 ¢ AgNOy 1 moel AgNO,y LAbd

Determine the mass of warer vapor tormed when LUOU g of butane, C,H,,,,, 15 burned in o ligheer
2 CiHygg + 13 Oy — 8 COyy + 10 H,0fg)

1.00 g m

58.14 g/mot

1 mol Agys

18.02 gimol

1 mol -
ncu, = 1.00g x R = 0.0172 mol
10
Ay = LOL72 mol x - = 0.0860rmol
18025
my o = 0.08060 mol x Tial = L33

I mol CyHp

« 10 mol H.O
3813 CiHp

18.02 ¢ H,0
x %
2mol CHy,

| moi HyG laads

ormy = 1.00g CHyg x

5

. Siiver metal can be recovered from waste silver nitrate sclutions by reaction wirh copper

meedl. What mass of siiver can be obrained using 30 g ot copper?
2 AUNOy,y + Cuyy - A4y T CuiNO3)yiay
503 m

63.55 g/mol  107.87 g/mol
1 moi

ae, =50y x = {.7% mal

6335
i

ny, = .79 mal x = L6 mul

107.87 4
= L.o mol x 2 = .17 kg
Pl R 1 moi §
— lmol Cu  2mal Az 10787 ¢ Ay s
=3lbg s e s X ————en = (L]
O TORE NS TS e Cu lmulCu o Lol ag 17 ks



HYDROCARBON DERIVATIVES

Inthe iollowmg guesaons, ihe TUPAC namesol
prownded. Dieaw g sergcrural duigrim tor each name and dennty the organic tamidy o

winch the compound belungs .
12 bromopentane
Br
|
CHy— CH —CH;—CH,~CH,
organic halide

3 butanore acid
O

i
CH;=~CH,—CH;~ C — OH
carbuxyiic acid

3 1 -butanol
CHy~CH; —CH.—CH,— OH

slcohol

71 L-dichiuro-2,2 -ditluoroethane

cl F )
Cl— (I‘.H - é:H —~F
organic haiide
Y. Z-methvl 2.propanol
CH,
CH,—(I: —CH;

|
OH

alcohol

Communicate accepable Enghish IUPAC names for the following structurai models.

12, Cl~CH; —CH,;—CH,~Cl

T CH=CHy— CH = CH,
|
OH

2-butanol

BV CHi= 0 = 0H

[
[§}

ethanoic acid
laeetic acid)

< vanery ot hvdrocarbon denvatves are

2. | +-dichiorobenzene

O

organic halide

4. ethyl methanoate
o
I
H=C—-0-CH,-CH,
ester '

f. propanal

]
CH;—CH, -E —H
aldehyde
8. timethylamine
CH;,
CHy~— I'I\' —CH,
amine
10. propanamide
¢]
: cn-;—-cul-é ~NH,

amide
1,3-dichloropropane
. CH\~C~0—=CH,

i
0

methyl ethanoate

ALKANES

For cach of the following JUPAC mimes, Jraw g structural diagram,

th

[

ur

For e

the

Y may want ajl hvdrogen AOmS SRR us honded atoms.|

2-methyipentane 1. 3-ethvihexane
CH, C;H;
i pALE]
|
CHy~ CH ~CH, —CH,~cH, CH,~CH;— CH —CH,—cH, ~CH,

2, 3-dimethylburane

4. vcrane
CH,
|
CHy~ CH — CH —CH, ARt e
CH,
cyclobutane 6. 2.3-dimethylhexane
CH,—CH, CHy
e *
Chty—Ln, CH;-—-CH—-CH—CH;—CH:—-CH,
|
CH,
- trimethylbutane 8. .l-ethyi-J-murhylhexune
CH, cCH, CH,

-~

| | |
CH;—?——CH —CH, CH‘—CHI—C—CHg—CHs—C}{]
: 2

CH; CaH,
- methylcyclopentane 10. Z.J,J-mmethyipcnmne
CH, CH; CH,
O ) CHl—C'——-C’H-.-CH -CH,
' (l_'H;

Teaction type.

- hepeane burps in o fuel muxaure

compiete combustion

FHI_lCHzis‘CHq + 0= O=C=(Q + H—0-H

- tvclouctane + hydrogen — PTOpane + pentane

cracking

O +H=H —~ CH;—CH,~CH, + CHy~CHy~CH,—CH,— R,

hutane « Propane — 13-dimethyipentane + hydrogen
teforming ) CH
-Hy
|
CH,—CH:—CH: —=CH, + CH;—CH;—-CH; = CHy—CH ~-CH —CHy~CH,+H —H
J 3

CH,



