Chem 111Answers
Question 1
a. 9.24 moles of F2 * 1 Mole of C2H6 / 7 mole of F2
= 1.32 Mole C2H6
b. 7.50 moles of F2 * 6 Mole HF / 7 mole F2
= 6.43 Mole HF
Amount of HF = number of moles * molar mass

= 6.43 Mole HF *20.00 g/ mole

= 128.6 g HF
c. Mole of HF = 10.32 g/ 20.00 g / mole
= 0.516 moles
0.516 mole HF * 1 Mole C2H6/ 6 Mole HF
= 0.086 Mole C2H6
Amount of C2H6= 0.086 Mole C2H6 *30.06 g/ mole
= 2.56 g C2H6
d. Number of mole of C2H6 =25.0 g of C2H6 /30.,06 g/mole

= 0.83 mole C2H6

0.83 mole C2H6 * 7 Mole F2 /1 mole C2H6

= 5.82 Mole F2

1 mol F2 = 6.023*10^23 molecules

5.82 Mole F2 *6.023*10^23 molecules /1 mol F2

= 3.51 *10^24 molecules
Question 2
MnCl2 (aq) + Cl2 (g) + 2H2O 	MnO2 (s) + 4HCL (aq)
Moles of MnXl2 = 31.3g/125.84g/mol
= 0,249  mol
Moles of Cl2 = 48.3g/70.9g/mol
= 0.681 mol
Mols of H2O (l) = 25.7g/18.0g/mol
= 1.43 mol
Moles of H2O required to react with 0.249 mol MnCl2
= 0.249mol MnCl2 * 2mol H2O/1mol MnCl2
= 0.498mol H2O
But there are 1.43 mol so H2O is in excess.
0.249mol MnCl2 can react with 0.249 mol Cl2 but there are 0.681 mol Cl2 so Cl2 is in excess.
Hence MnCl2 is limiting reactant. 
Mass of HCL produced = 0.248mol MnCl2 * (4mol HCL/1mol MnCl2) * (36.45g HCL/1mol HCL)
= 36.3g HCL
Therefore Manganese (II) chloride is the limiting reactant and 36.3 g of hydrochloric acid is produced. 
Question 3
Balanced chemical equation is:
BaCl2 + Na2SO4 ---> 2 NaCl + BaSO4
lets calculate the mol of BaCl2
volume , V = 50 mL
= 5*10^-2 L
number of mol,
n = Molarity * Volume
= 2.55*5*10^-2
= 0.1275 mol
According to balanced equation
mol of Na2SO4 reacted = (1/1)* moles of BaCl2
= (1/1)*0.1275
= 0.1275 mol
This is number of moles of Na2SO4
Molar mass of Na2SO4,
MM = 2*MM(Na) + 1*MM(S) + 4*MM(O)
= 2*22.99 + 1*32.07 + 4*16.0
= 142.05 g/mol
using
mass of Na2SO4,
m = number of mol * molar mass
= 0.1275 mol * 1.421*10^2 g/mol
= 18.11 g
Answer: 18.1 g
Question 4
According to the balanced chemical equation 
1 mole C2H6 react with 7 mole F2 gives 2 mole CF4 and 6 mole of HF
Or 30.06 g react with 7*37.99g F2 gives 2*88 g CF4 and 6*20g HF
Therefore 22g of C2H6 will react with (7*37.99)/(30.06)*22g F2
= 194. 62 G F2
But only 105 g F2 is tehre, hence F2 is limiting agent
Hence amount of CF4 produced using 105 g F2 = (2*88)/(7*37.99) * 105 g CF4
= 69.49 of CF4
Amount of HF produced using 105 g F2 = (6*20)/(7*37.99)*105 
= 47.38g HF 
Question 5
a. 1 mole of Au reacts with 3 moles of HNO3 and 4 moles of HCL to give 1 mol of HAuCl4
That is 196.966 g Au reacts with 3*63.01 g HNO3 and 4*36.46g HCL to give 339.785 g HAuCL4 and 3*46 g  NO2 and 3*18g H2O 
Hence 196.966g Au reacts with 3*63.01g HNO3
125g Au will react with (3*63.01)/(196.966)*125g HNO3
= 119.96 g HNO3
And 196.966 g Au reacts with 4*36.46g HCL
125 g Au will react with (4*36.46)/(196.966)*125 g HCL
Both HNO3 and HCL are present in excess that required so Au is limiting agent.
b. Moles of HAuCl4 formed = (1)/(196.966)*125 moles = 0.6346 moles
Moles of NO2 formed = (3)/(196.966)*125 moles = 1.90 moles
Moles of H2O formed = (3)/(196.966)*125 moles = 1.90 moles
c. Moles of HNO3 left = (125 – 119.96)/63.01 = 0.07998
Moles of HCL left = (125 – 92.55)/36.461 = 0.890
Question 6
Moles of acid from solution-1 = 0.03246 L x 0.281 moles/L
= 0.009121 moles
Moles of acid from solution-2 = 0.0115 L x 0.317 moles
= 0.00364 moles
[bookmark: _GoBack]Total moles of acid = 0.009121 moles + 0.00364 moles =0.01276 moles
Since base and acid are monoprotic , moles of acid equal to moles of base
Conc of base = 0.01276 moles / 0.025 L = 0.5104 M
Question 7
BaCl2(aq) + Na2SO4(aq) ---------------> BaSO4(s) + 2NaCl(aq)
So, 1 mole BaCl2 = 1 mole Na2SO4
So, volume of Na2SO4 used = 3.00 x 100.0/0.500
= 600.0 mL
Question 8
a. mol of H2SO4 = MV = 2 * 53*10^-3 = 0.106 mol of H2SO4
ratio is 1:1 so
mol of CaBR2 =  0.106 mol will be consumed
b. original concentration:

mol of HBr = 0.023; mol of CaBr2 = 1/2*mol o fHBr = 1/2*0.023 = 0.0115 mol of CaBr2

V = 15 mL = 15*10^-3 L

[CaBr2] = m ol/V = 0.0115 / (15*10^-3) = 0.7666 M
c. mol of Hbr = mass/MW = 10.32/80.91194 = 0.12754 mol of HBr2

then;

mol o fH2SO4 reuqired = 1/2*0.12754 = 0.06377 mol of H2SO4

M = mol/V

V = mol/M = 0.06377/0.100

V = 0.6377 Liter = 637.7 mL
d. mmol of H2SO4 = MV = 0.111*603 = 66.933

mmol of CaBr2 = MV = 0.133*532 = 70.756

ratio is 1:1 , so H2SO4 is limiting

66.933 mmol of H2SO4 should produce = 2*66.933 = 133.866 mmol o fHBr

mass = mmol*MW = (133.866*10^-3)(80.91194 )= 10.83 g of HBr
Question 9
a. Molecular equation is
Pb(NO3)2 + 2NH4Cl  --------> PbCl2 + 2NH4NO3
Ionic equation is
Pb2+ (aq) + 2NO3- (aq) + 2NH42+ (aq) + Cl- --------> 2NH42+ (aq) + 2NO3- (aq) + PbCl2 (s)
Net ionic equation is
Pb2+ (aq) + Cl- --------> PbCl2 (s)
b. Molecular equation is
3 LiOH (aq) + FeCl​​​3 (aq) --------> 3 LiCl (aq) + Fe(OH)3 (s)
Ionic equation is
3 Li+ (aq) + 3 OH​​​​​- (aq) + Fe​​​​​3+ (aq) + 3 Cl​​​​​- (aq) -----------> Fe(OH)3 (s) + 3 Li+ (aq) + 3 Cl​​​​​- (aq)
Net ionic equation is
3 OH​​​​​- (aq) + Fe​​​​​3+ (aq) -----------> Fe(OH)3 (s)
c. Molecular equation is
CaCl2 (aq) + Na2CO3 (aq) --------> 2NaCl (aq) + CaCO3 (s)
Ionic equation is
Ca2+ (aq) + 2Cl1- (aq) + 2Na1+ (aq) + CO32- (aq) -------->2Na1+ (aq) + 2Cl1- (aq) + CaCO3 (s)
Net ionic equation is
Ca2+ (aq) + CO32- (aq) --------> CaCO3 (s)
Question 10
Using problem 7
With 600ml of a 0.500 M solution of sodium Sulfate;
600ml*0.500m = 300 ml/m 
Hence a 100.0 ml of a 3,00 M solution of barium chloride is used in the reaction;
BaCl2(aq) + Na2SO4(aq) ---------------> BaSO4(s) + 2NaCl(aq)



