Chemistry Honors

Semester II Review

Mole:

1. formula mass = gram formula mass = molecular mass = molar mass.

2. g  (  mol, use molar mass; mol  (  atoms (molecules), use avogadro’s 6.02 x 1023, *35 g NO ( molec.
3. mass one molecule, one molecule over 1, molec (        mol  (  g,  *mass of one molec of CO.
4. % comp, mass of each element (mass x number of atoms) ÷ molar mass of entire substance x 100. *O in magnesium phosphate.
5. empirical formula, follow steps of poem: % to mass, mass to mole, divide by small, multiply til whole. *Fe=70.0%, O=30.0%.
6. empirical formula- smallest whole number ratio, NO2, most ionic formulas are empirical, molecular formula- true formula for molecules, N2O4.

Stoichiometry:
1. % yield, experimental value ÷ actual value x 100. 

2. Stoic of gases, 1 mol = 22.4 liters. *Calculate moles of H2 gas needed if 150 g of O2 combines to make water.       2H2  +  O2  (  2H2O.

3. *Calculate % yield if 56 g of O2 combines with excess H2 to form 72 liters of water.
4. Limiting reactant is the reactant that will run out first, thus limiting the amount of product.
Gases:

1. 1 atm = 760 mmHg (torr) = 101.3 kPa. *Convert           125 kPa to mmHg.
2. STP: Standard temp & pressure. 1atm & 0°C.

3. Convert all temps to Kelvin. K = °C + 273
4. Boyles law:  P1V1 = P2V2, inversely proportional, temp and moles constant. 

5. Charles law: V1T2 = V2T1, directly proportional,  pressure and moles constant.

6. Combined law: P1V1T2 = P2V2T1. *only T has to be converted. Other units OK if they match. Look for changing variables for all three laws.
7. Ideal gas law: PV = nRT. R always = 0.0821 Latm/molK. No changing variables. Units must match R.
8. Modified ideal: Molar mass = dRT÷P, use to find identify of gas; d = PM÷RT use to find density.
9. Daltons Law: To use in Boyles, combined, or Ideal, subtract vapor pressure of water given from P1.           Use new P1 when solving.
Mole fraction: mole gas÷mole total x Ptotal = Pgas.       *Find PT if 25 g of N2 and 25 g of O2 are mixed and O2 has 75 kPa of pressure. 
*Find mole fraction of O2 if PT = 780 mmHg and PN2 = 490 mmHg.
10. Diffusion rate. The lower the molar mass, the faster the diffusion.

Liquids Solids:
1. Ionic compounds tend to be solids with high densities and high melting and boiling points.
2. IMF forces: hydrogen bonding the strongest (H bonded to O, N, or F), Dipole Dipole forces are polar molecules, the higher the e-neg difference, the stronger the force, and LDF the weakest, includes single atoms and nonpolar molecules, the higher the molar mass, the stronger the force. Do Lewis Dot Diagrams to determine polarity. *Rank in increasing strength:  
N2, 

C2H6, 

SO2, 

H2O, 
HF,
 PCl3. 
-The stronger the IMF, the higher the BP and MP.

3. Triple point diagrams: temp and pressure relationships. Triple point = all 3 states exist in equilibrium.

4. Equilibrium and LeChatliers: Stresses to equilibrium will induce a left, right, or no shift. Stresses are changes in pressure (gases only), temp, or concentrations of substances [ ]. Right shift, all products increase and reactants decrease. Left shift, all reactants increase and products decrease.

*Predict shift and changes to substances if [O2] increases as a stress:   2H2(g)  +  O2(g)  (  2H20(g) + 130 kJ.
*Predict shift and changes if [H2O] is reduced as a stress.
*Predict shift if volume of container is reduced.
5. Equilibrium constant (K) = [products]÷[reactants], only affected by temp. Right shift increase K, left shift decrease K. *Predict shift and K if temp is added to above equation.
6. Keq = [C]x[D]x ÷ [A]x[B]x    given:  A  +  B  (  C  +  D    (x = moles)
Solutions
1. molarity (molar) =concentration = M = mole solute ÷ liters solvent.

2. Find g: break M into mole/1 liter, cancel out L, convert mole ( g using molar mass.

3. Dilution: M1V1 = M2V2, M1 always M of highest concentration.

4. Ionic equations: write balanced formula equations first, break soluble substances into ions, cancel spectators.

-solubility rules, strong acids and bases. All molecules are insoluble.

5. molality (molal) = moles ÷ kg solvent. 

6. FP depression, BP elevation. ∆Tf or b = Kf or b x m x i, (Van’t Hoff factor or # of particles) add answer to normal BP or subtract from normal FP.

7. The higher the number of moles of particles (i) the higher the FP and BP.

Acid/Bases
1. Know strong/weak acids and bases.

2. pH for acids, pOH for bases.
pH = -log [H+], pOH = -log[OH-], pH + pOH = 14, [H+] = 10^(-pH), [OH-] = 10^(-pOH)

3. titration curves and equivalence points. EX: titration WA + SB = equivalence greater than zero.

4. SA + WB = acidic salt solution. 
5. Neutralization/titration: MaVa = MbVb, adjust M for number of H+ or OH-.

