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Show your work in problems involving calculations.  Atomic masses in g/mol: C, 12.01; H, 1.01; O, 16.00.
1) A chemist in a study of the substances responsible for the odor of bananas isolated a compound composed solely of the elements C, H, and O.  Combustion analysis showed that the substance was 66.6 wgt.-% C and 11.2 wgt.-% H.  The molecular ion in its mass spectrum was observed at 144 amu.  Determine the empirical formula and the molecular formula of the compound.
mass %O by difference: %O = 100.0% - %C - %H  =  100.0 – 66.2 -11.2  =  22.2 mass-%
In 100.0 g of X
       mass (g)    # mole = mass/M     for integral ratio         
                             n(mole)                    n(mole)  1.388
C     66.6       66.612.01  = 5.545     5.5451.388 = 4.00             Closest ratio of integers if 4:8:1
H     11.2      11.21.01 = 11.09        11.091.388 = 7.99              empirical formula: C4H8O1
O    22.2       22.216.00 = 1.388      1.3881.388 = 1.00
For  C4H8O1 , M = 4(12) + 8(1) + 1(16) = 62 amu
Actual M = n(62) amu; therefore n =2 so the molar ratio in the molecule is 8:16:2
The compound is C8H16O2.
2)  Write balanced, net-ionic equations for the reactions which occur when aqueous solutions of the following pairs of reagents are mixed.  Write NR if no reaction occurs.
	a) aluminum bromide  +  sodium phosphate
	Al+3(aq)  + PO4-3(aq)   AlPO4(s)
	b) lithium hydroxide  +  acetic acid
	OH-(aq) + CH3COOH  H2O(l) +  CH3COO-
	N.B. Acetic acid is a weak acid.
c) ammonia  +  hydrobromic acid
	NH3(aq) + H+(aq)  NH4+(aq) or NH3(aq) + H3O+(aq)  NH4+(aq)   + H2O(l)
	N.B. HBr is a strong acid.
	d) nickel(II) nitrate  +  potassium iodide
	Nitrate and iodide are special anions and potassium is a special cation so nickel(II) iodide and potassium nitrate are soluble.  None of the species are acids or bases.  Therefore, no reaction (NR)
