Chm 116 (Sp 2004) - Review of Chm 115

Conversions within the 51 system
Examples (with Answers):

1. Convert 120x 107 myg into the following units: kilograms, grams, micrograms, and
NAanograms.

In order from the smallest unit to the largest unit, the answers are:
120x 107 ng=120x 10" microg=120x 10" mg=120x 10" g=120x 10" kg

2. Convert 7.44 x 10™ m into the following vnits: angstroms (A), nanometers, millimeters,
and centimeters.

In order from the smallest unit to the largest unit, the answers are:
TA44x10* A=TMx 10 m=744x10"mm=744x10 cm=744x10"m

Note: An Angstrom (A)is 1 x 10" meter. Angstrom is not a prefix for other units (like
grams or liters). It refers only to length and 1s not an SI umit (However, it 1s a convenent
and common unit of length for the atomic scale).

Solubility Rules and list of strong acids and strong bases

Review from Chaptﬂr 4 and know the fu:r]lu:rwjﬂg:

Solubility Rules
NOs | C1
C;H;0; | Br' | S04 | CO;" | OH |8©
NO;y | T
Na K _.Rb . Cs NH, g 5 5 5 5 | s
Mg™* 3 S| s i i |d
Ca 5 5 | sls 1 1 | d
Ba™ 5 S i i |sls|d
AT g S 5 i i |d
Pb** : I | i i i | i
Ag” s I | sls | i | i |i
Hgz, " 3 I | sls | i il I
Hg** 3 s1s| sls i | i|i
5 = soluble, sl s = slightly soluble, 1 = insoluble,
d = decomposes in or reacts with water, * = compound does not exist




Classification of Acids and Bases

Strong Acids and Strong Bases
an acid or base that 15 virtually 100 percent dissociated into ions in aqueous solution (note that
this means that strong acids and bases are also strong electrolytes)

Weak Acids and Weak Bases
an acid or base that partly dissociates into ions 1n aqueous solution (note that this means that
weak acids and bases are also weak electrolytes)

Common Strong Acids and Bases
Acid | Name of Acid Base Name of Base
HCl |hvdrochloric acid| LiOH | lithium hydroxide
HBr |hydrobromic acid| NaOH | sodium hydroxide
HI | hydrotodic acid | KOH |potassium hydroxide
HNO; nitric acid RbOH | mubidium hydroxide
H-504| sulfuric acid CsOH | cesmum hydroxide
HC10Os| perchlonc acid |Ca{OH)a| calcium hydroxide
S1r(OH); | strontium hyvdroxide
Ba(OH)2| barum hydroxide

Reactions: writing and balancing
Examples (with Answers):

1. Write the balanced chemical equation for the combustion of CsH;0O4 (assume the only
products are carbon dioxide and water).

2C4HO4+ 700 —>8 COr + 6 H20
2. Write balanced full molecular, full ionic, and net ionic equations for the following

aqueous reactions:
o phosphoric acid reacts with potassinm hvdroxide (Weak Acid - Strong Base)

Molecular Representation
H:POy gy + 3 KOHpgy === KP4 gy + 3 H20
Full Jonic Representation (only sirong electrolyies are shown dissociated into ions)

H:POs gy + 3 K iagy + 3 OH gy === 3 K jpyy + POs 1oy + 3 H20



Net Jonic Representation

H:PO, faq) T 3 {:}H—[Mj ===> 3 H;0 0y P{:}f-{z:}
hvdrochloric acid reacts with ammonia (Strong Acid - Weak Base)

Molecular Representation

HCl1 faq) + HI—I; faq) === TH—H_J,CI (2q)
Full Jonic Representation (only sirong electrolyies are shown dissociated into ions)

H (o) + CT ag) + NH; oy =—=> NHy" oy + CI g

Net Jonic Representation

Hfag) + NHs oy ===> NH4 " fag

perchloric acid reacts with sodium hvdroxide (Strong Acid - Strong Base)
Molecular Representation

HC1Oy aqy + NaOH 5 ===> NaClOy ooy + H20 3

Full Jonic Representation (only sirong electrolyies arve shown dissociated into ions)
H g + ClOy oy + Na“y + OH (agy === Na g + ClO0y gy + H2O

Net Jonic Representation

H oy + OH oy =—=> H;0

copper (II) chloride reacts with sodium carbonate

Molecular Representation

CuCly agy + NayCOsz gy ===> CuCO; (o + 2 NaCl ;5

Full Ionic Representation

Cu™ gy + 2 Cliggy + 2 Na¥pg + CO5% gy ===> CuCO5 5y + 2 Na“ipgy + 2 Cly
Net Jonic Representation

Cu™fay + COs™agy ===> CuCOs g



