91161
Practice Calculations Sheet C
Give answers to 3sf where appropriate
Molar masses in gmol-1:

H = 1.0, C = 12.0, N = 14.0, Mg = 24.3  O = 16.0  S = 32.0
1.  What is the mass of 0.126 moles of oxalic acid H2C2O4?
m = nM = 0.126 mol x 90 gmol-1 = 11.3g (3sf)          




 a   u s
2.  19.4 g of baking soda, NaHCO3, is dissolved in water to make exactly 1 L of solution. What is the concentration in molL-1?  M(NaHCO3) = 84.0 gmol-1
n = m/M = 19.4g/84 gmol-1 = 0.231 mol

C=n/v = 0.231/1 = 0.231 molL-1  




m   u s    n = m/M and n = cv
3.  How many moles of sucrose are present in 14.0 mL of 0.450 molL-1 sucrose solution?
n= cv = 0.450 x 0.014 L = 0.00630 mol  (or 6.30 x 10-3)


a   u s   n = cv
4.   a)  Caffeine is a stimulant which has a mass composition of 49.5% carbon, 5.20% hydrogen, 28.9% nitrogen, and 16.5% oxygen.  Calculate the empirical formula of caffeine.
a) C 49.5/12= 4.125 mol     O 16.5/16  1.03mol      H 5.2/1  = 5.2mol    N 28.9/14 = 2.06

divide through by 1.03

C = 4.125/1.03 = 4      O = 1.03/1.03 = 1     H 5.2/1.03 = 5     N = 2.06/1.03 = 2

EF = C4H5ON2
b)  If the molar mass of caffeine is 194 gmol-1, use your answer to part a) above to determine the molecular formula of caffeine.
b)  Molar mass of EF = 12 x 4 + 5 + 2 x 14 + 16 = 97 gmol-1
194/97 = 2   therefore MF = C8H10O2N4





m   u s    n = m/M
5. Use the following equation:

M: C4H8 = 56gmol-1, O2 = 32 gmol-1, CO2 = 44 gmol-1
C4H8 + 5O2   → 4H2O + 4CO2
a) Calculate the mass of CO2 that could be produced from 48.0 g of C4H8
n(C4H8) = m/M = 48/56 = 0.857 mol
mol ratio = 1:4 therefore n(CO2) = 4 x 0.857 = 3.429 mol

m(CO2) = n x M = 3.429 x 44 = 150.86 g = 151g (3sf)


e   u s     n = m/M
b) Calculate the mass of C4H8 that reacts with 122 g of O2
n(O2) = m/M = 122g/32 gmol-1 = 3.8125 mol
mole ratio = 5:1 therefore n(C4H8) = 3.8125 /5 =0.7625 mol
m(C4H8) = n x M = 0.7625 x 56 = 42.7 g (3sf)


e   u s   n = m/M
6.  A 1.958 g sample of an oxide of manganese forms when 1.238 g of manganese is used. Calculate the empirical formula of this substance.  M (Mn) = 55 gmol-1, O = 16 gmol-1
N(Mn) = 1.238/55 gmol-1 = 0.0225 mol
N(O) = 1.958-1.238/16 gmol-1 = 0.045 mol

Divide both by 0.0225 mole ratio = 1:2 therefore MnO2


e   u s  n = m/M
7.  25 mL samples of KOH are titrated against 0.0344 molL-1 H2SO4. The titres of H2SO4 obtained were: 22.3, 22.4, 22.55, 22.25 mL. Use concordant titres to calculate the concentration of the KOH.   

2KOH + H2SO4 → K2SO4 + 2H2O

average titre (H2SO4) = (22.3 + 22.4 + 22.25)/3 = 22.317 mL /1000 = .022317 L

 n(H2SO4) = cv = 0.0344 x 0.022317 = 7.677 x 10-4 mol

n(KOH) = 7.677 x 10-4 mol x 2 = 1.535 x 10-3 mol

c(KOH) = n/v = 1.535 x 10-3 mol/0.025L = 0.0614 molL-1 (3sf)


e   u s  n=cv
