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Practice Calculations B
Molar masses in gmol-1
N = 14, H = 1, O = 16

1. What is the mass of 0.606 mol of NH4NO3?

m = nM = 0.606 x 80 gmol-1 = 48.5 g (3sf)

2.  35.3g of NH4NO3  is dissolved in water to make exactly 1L of solution.  Calculate the concentration of NH4NO3 in molL-1.

N = m/M = 35.3g /80 gmol-1 = 0.441 mol, C=n/v  = 0.441 mol/1L = 0.441 molL-1
3.  How many moles of sucrose are present in 22.0 mL of 0.180 molL-1 sucrose solution?

n= cv = 0.180molL-1 x 0.022 L = 0.00396 mol

4.  A compound is 30.43% nitrogen and 69.57% oxygen

a)  Calculate the empirical formula 

N 30.43/14= 2.17 mol      O 69.57/16  4.35 mol      divide through by 2.17

N = 2.17/2.17 = 1             O 4.35/2.17 = 2

EF = NO2
b)  If the molar mass is 92 gmol-1, calculate its molecular formula.

Molar mass of EF = 1 x 14 + 2 x 16 = 46 gmol-1
92/46  = 2   therefore MF = N2O4

5.  During respiration our bodies ‘burn’ sugar.

C6H12O6  +  6O2   →     6CO2  +  6H2O

M (C6H12O6) = 180 gmol-1    M (CO2) = 44 gmol-1    M (H2O) = 18 gmol-1   M (O2) = 32 gmol-1    

a)  How many grams of sugar are burnt using 3.4 kg of oxygen?

N(O2) = m/M, = 3400g/32gmol-1, =  106.25 mol

mol ratio = 1:6 therefore n(sugar) = 106.25/6 = 17.71 mol.

m(sugar) = nM, = 17.71 mol x 180 gmol-1 = 3190 g (3sf)
b) How many grams of CO2 would be produced?

 n(CO2) = n(O2) = 106.25 mol

m = nM = 106.25 mol x 44 gmol-1 = 4675g CO2 (4680 g 3sf)

6. A 10 gram sample of a compound composed of Mg and N contains 7.22 grams of magnesium. What is its empirical formula?  Molar masses Mg 24.3 gmol-1 N 14 gmol-1
Mg n = 7.22g/24.3 gmol-1 = 0.296 mol     N 10g -7.22 g = 2.78 g/14 gmol-1 = 0.1985 mol
Divide both by 0.1985 mol ration Mg:N = 1.5:1 therefore answer = Mg3N2
7.  20 mL samples of diluted hydrochloric acid were titrated against 0.023 molL-1 sodium hydroxide.  The titres of NaOH were 14.35 mL, 14.10mL, 14.10mL, 14.20mL.  Calculate the concentration of HCl.  (Balanced equation:  NaOH + HCl → NaCl + H2O)

N(NaOH) = c x v,   = 0.023 x 0.0141333 = .000325 mol
Mol ratio = 1:1, so n(HCl) = .000325 mol 

C(HCl) = n/v,   = .000325 mol/0.02 L = 0.0163 molL-1 (3sf)
