Miscellaneous information for Chemistry 152 (Final Exam)

iConversion i Heating-Cooling iiiSolutions v Solubility v Gas laws  vi Stoichiometry vii VSEPR viiiAcid-base ix Periodic table
Conversion information:
System LENGTH: VOLUME MASS Temperature
English: 1ft=121n 1 gal = 4 gt 11b =16 oz
1 mile = 5280 ft 1 qt = 2 pints 1 ton = 2000 Ib TC°F) = 1.8 Teey* 32
1 pt = 16 fl oz
SI- 254 cm=1in 0.946 L = 1qt 4536g=11Ib
English: 1.609 km = 1 mi 3.785 L=1 gal 28.35g=10z Tee) - [T(°F) -32]/18
29.57 mL =1 fl oz. 1 kg = 2.205 Ib
Misc. info 1 mole = 6.02-1023 Density HoO: 1.0g/ cc
Heating Cooling Curve
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Heat Addition ™

Solution and Concentration equations:

Concentrations

M, molarity = moles solute / liter solution

N, normality = eq solute / liter solution

m , molality = moles solute / Kg solvent

% m, percent by mass = (mass solute / mass solution)*100

% mole fraction = moles a / moles a + moles b ...

Solution Dilution

C1V1=CoVy  (moles before dilution = moles after dilution)

Boiling Pt Elevation

AT =m Kp

Freezing Pt. Depression

ATf = mKf
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Solubility rules:

Soluble Substances Insoluble Substances
Containing- Exceptions Containing- Exceptions
Nitrates (NO37) Carbonates (CO32')
Perchlorates (ClO4) None Chromates (Cr0O4%) Alkali and NH,4"
Acetates (CH3CO,-) Phosphates (POSY)
Sulfides (%)
Halogens (X-)
Cl-, Br, I Ag, Hg & Pb. Hydroxides (OH") Ca, Ba, Sr, Alkali & NH,+
Sulfates (5042-) Ca, Ba, Hg and Pb Soluble - dissolve, no precipitate (aq -phase)
Alkali (GrouplA) NHye None msolt-Jb.Ie (or slightly soluble) - does not dissolve,
precipitate forms. (s-phase)
Solubility Table
C2H3027 As04 3" ip. - €032 () -1CrO4 2" oH - T~ NO3 1Cp04 2710 2-1P0g3 5042 s 2- S03%°
A3 s I s - si - I isi s - I: I i s di -
NHg S S s s S S s isi's S si s S isi s
Ba2* S I S I S I S S S I S S S S S
B3 - s di 1 ' d - I 1. d I I s d i1 -
Ga?* S I S I S S I S S I I I I d I
G2 S I S I S I I S S I I I S I I
w? S I S I S I I - S I I I S I -
Fe2* s I is:i s s . I is:i s I I . I i s T s
Fe3* I I is: I s - I i-:is S iIi T s iTi -
Pp2* S I I I I I I I S I I I I I I
Mg2* S d s I s s I  si s I I I S idi s
Hg2* S I I I s s I  I! s I I I d ‘1. -
K* S S S S S S S S S S S S S S S
Ag* s I I I I I - I S I I I I I I
Na* S S S S S S S S S S S S S S S
Zn 2 S I S I S I I S S I I I S I I
S= Soluble inwater I =TInsoluble inwater (less than 19/100g H0) s=slightly soluble inwater d=Decomposes inwater
Gas law equations:
- . - P .
Ideal Gas Law PV = nRT Denstiy(D) = m , m= mass R=0.08206 L atm
nRT mol - K
R . 2
Real Gas: Vander Waal Equation [P ,a 2 )(V -n-b)= nRT
\
STP P=1atm, T=0°, 1mole=224L
Dalton's Law of Partial Pressure PT =Pq + Pp + Pc + ... p= (Ma*ny+n + JR=T .
T VT
Pa=Xq - Py Pb= Xy - Py Kg =ng/nt Xy = np/nt
Graham's Law of effusion rate, _time, M,
rate, fime, M,
Calorimetry Qp= AH=mCsAT where AT=T¢- T Cs (H,0)= 4184 J/g'K

2




vi Stoichiometric Map
A # of molecules / atoms B 1 # of molecules / atoms
Vol (L)
73 — Liquid
aticle Na (6:022107) Ny, 602 10%)] particte | phase
l':(ll()l:)i(c) phase (atomic) phase
C | Mass () — TSSO I 12 2) |3
Solid phase Solid phase
D [Conc. (mol /1) — F Moles . « Balance equation é\‘lnlcx —— Conc. (mol /L) |4
Aqueous A Goic. coefficient . B Aqueous
Vol (L) phase phase Vol (L)
E | Pressure (atm) Gas phase Gas phase ——— Pressure (atm) | §
Temperature (K) R (.0821 atme L) R (.0821 atm_'l.) Temperature (K)
i Tello mol ¢ K
Volume (L) Volume (L)
A 4
Mass (g) D Mass (g) Mass (g) Mass (g)
of element of Compd A of Compd B of element
VAN P AN AN
At. Mass of Molar. Mass Molar. Mass At. Mass of
element A Compd A Compd B element B
v Chemical E Bal 2 Chemical X F
Mol f emica alance i es o
¢|emz:,:i,. < Formula Moles of <: Chemical j Moles of Formula element in
Bl cmpan cmpd A Conpd A Reaction Cmpd B Cmpd B cmpds  |D
AN > AN O
6.02¢23 6.02e23 6.02¢23 6.02¢23
atoms = 1mol molc' = 1mol molc’ = Imol atoms = Imol
AV4 AV.4 AV4 AV
ATOMS Molecules Molecules ATOMS
C of element F of Compd A of Compd B of element 6
vii Valence Shell Electron-Pair Repulsion Theory (VSEPR) :
Electron Electronic Geometry Bond Pair |non-bond Bond angle
Domains | AE,, (Coord #) pair | AB.E, | Molecular Geometry Hybrid
K(Regions)
: | | @&ACD | ¢ | ° | ™ | B=AB | ™
Linear Linear sp
3 0 AB3 /B 120°
B—A\
2
sp
3 AE3 @ B Trigonal
2 1 AB,E 5 B <120°
Trigonal \B
Bent sp?
4 0 ABy4 l? 109.5°
A,
B/ \'B 5P3
B Tetrahedral
3 1 AB3E @ <109.5°
A,
4 AEy4 g~ \’B spS
B Pyramidal
Tetrahedralal 2 2 ABLE, @ <109 5°
A,
B Bent




DO NOT WRITE on this equation Page, it will be recycled for future exams

viii

Acid Base:

pX and [X] Rela'rionship PH - -|Og [H30+] POH - -|09 [OH-] PKa - -log [KO]
[H30%]= 10PH [OH"]= 10-POH [Kq]= 10°PKa

Kw Ky = 1-10°14 @ 25°C 14 = pH + pOH

Henderson - Hasselbach Equation i pH = pKa + log [Ch/Cq] pOH = pKb + log [Cq/Cb]

Quadratic Equation

—b:m

2 X=
ax“+bx+c=0 2a
ix Periodic Table
VILA
1A Courtesy of
’i Electronegativity Dr. Fred. Garces

1 villa | < Values Miramar College, 2007 18
fgarces@sdccd.edu |VIIIA

1 2
13 14 15 16 17 He
IITA IVA VA VIA VIIA|4.0026

2 ' | 9 | 1
F | Ne
18.9584] 20.179

3 17 18
3 4 cl | Ar
ITIB IVB VB @ VIB VIIB 35.453 | 39.948

4 35 36
Br | Kr

79.909| 83.80

5 53 54
I | Xe
126.904] 131.30

6 85 86
At | Rn

1210] | (2223

* 57 58 59 60 61 62 [ 63 64 65 66 67 68 69 70
Lanthanide lLa | Ce | Pr | Nd (Pm | Sm | Eu | 6d | Tb [ Dy | Ho | Er | Tm | ¥b
Series 138.91 | 140115 1409077 144.24 | (145) |150.368| 151,965 157.25 | 158.9254 | 162,50 |164.9303 167.26 [168.9342] 173.04
¥ 89 90 91 92 93 %4 | 9% [ % 97 98 99 | 100 | 101 | 102
Actinide Ac | Th | Pa U |[Np|Pu|Am | Cm | Bk | Cf | Es | Fm | Md | No
Series [227.03] [232.038 2310359 |238.0289(237.048| [244] | [260] | (247) | (247) | (251) | (252] | (257) | (258] | (259)




