
Chem 201 Guidelines for Test #1 - key 
 
1) Consider the gravimetric determination of barium. a) In the determination of barium (Ba) in an 
ore, a 1.701 g sample was dried to a constant weight of 1.677 g and  yielded 0.0850 g of the dry 
precipitate.  a) Report the Ba in the sample as both %Ba and %Ba(OH)2 in the dried sample.  b) What 
is the %water content of the original sample? c) What is the reagent needed to precipitate the 
barium? What is the precipitate form?  Is it the same as the weighing form? (a periodic table will be 
supplied). 
Solution:  
a) FW:BaSO4 = 137.327+32.066+4(15.999)=233.389; FW of Ba(OH)2 = 137.327+2(15.999+1.0079) = 
171.3408. 
%Ba = g Bax100%/g ore = (.0850 g BaSO4)(137.327g Ba/233.389g BaSO4) (100%)/1.677 g  dry ore 
=2.98% 
%Ba(OH)2=(.0850 g BaSO4)(171.3408g Ba(OH)2/233.389g BaSO4) (100%)/1.677 g  dry ore =3.72 % 
b)%water = (1.701-1.677)(100%)/1.701g = 1.41% 
c) SO4 (sulfate) is the reagent needed. Barium is precipitated as BaSO4 both precipitation and 
dried forms – this is one of those we discussed in the lecture). 
 
2) a) Calculate the osmolarity and ionic strength of the following: i. 0.330M C2H5OH(ethyl alcohol), 
ii. 0.330M CaSO4 ,  (30% ion pairing) iii. 0.330M Al2(SO4)3 (40% ion pairing) and .10 M NaCl mixed 
together. Write the charge balance and mass balance equations for all the above solutions. 
b) The density of a solution of sulfuric acid is determined from the following measurements:   
m1= mass of empty graduated cylinder = 29.5 ± .5 g,  m2= mass of empty graduated cylinder + 
solution = 41.5 ± .5 g,  V =volume of the solution = 10.0 ± 0.5 mL  What is the uncertainty in the 
density of the sulfuric acid solution?  If it has a molarity of 5.50 M, what is its molality? 
Solution:  
a) i) osmolarity = #mol particles/L = .330 M C2H5OH;  ionic strength = 0 M 
ii) CaSO4 ---> Ca2++ SO4

2- (i.e. 2 particles after dissociation).  OsM = 2(.330M)=.660 M   but if we 
include the effect of ion pairing, only 70% form individual ions and 30% form ion pairs (i.e. single 
particles):  so OsM = 2(.330M)(.70) + 1(.330M)(.30)=.561 M 
ionic strength = µ = (1/2)∑cizi

2 = (1/2){(.330M)(.70)(+2)2 +(.330M)(.70)(-2)2}=.924 M (we count 
only contributions of the ions not the ion pairs) 
iii) Al2(SO4)3 --> 2 Al3+ + 3 SO4

2- .  (ie. 5 particles after full dissociation).   
OsM = .60(.330M)(5) + .40(.330M) = .990+.198= 1.12 M 
µ = (1/2){(.330M)(.60)(2)(+3)2 + (.330)(.60)(3)(-2)2} = (1/2)(.330M)(.60){2(3)2+3(-2)2}=2.97M 
 
Charge balance equations: 
i) no charge balance equation since no charged species significantly present. 
no mass balance equation needed. 
ii) charge balance equation:  2[Ca2+] = 2[SO4

2-]  + [HSO4
-] + [OH-] 

mass balance equation: [Ca2+] = [[SO4
2-] +[HSO4

-] 
iii) charge balance equation:  3 [Al3+] = 2[SO4

2-]  + [HSO4
-] + [OH-] 

mass balance equation:  2[Al3+] = 3[SO4
2-]F = 3{[SO4

2- ] + [ HSO4
2-]} 

 
b)  d = m/V  where:  m = (41.5 – 29.5) = 12.0  ; d = 12.0/10.0 = 1.20;   
 ∆m = √{(.5)2 + (.5)2} =.707;  ∆V = .5 so (∆d/1.20) = √{(.707/12.0)2 + (.5/10.0)2} =  
√(.05892+.052}=.0772 
and so, ∆d = 1.20 (.0772) = .0927 = .09  
therefore,  density = 1.20±.09 g/mL 
 
if M = 5.50M,  =>   5.50 mol/1000 mL sol’n or, 5.50 mol/(1000mLx1.20g/mL) =5.50  mol/1200g 
sol’n). MW H2SO4 = 2(1.0079)+ 32.066+4(15.999)=98.012 g/mol.   5.5 mol H2SO4 = 
(5.50)(98.012)=539.06 g . So solvent mass  = 1200 – 539.06  =660.9 g = 0.6609 kg solvent.   
Therefore, molality = 5.50 mol/.6609 kg=8.32 m. 
 



3) Experimental rabbits are fed controlled diets to study the effect of diet on 
cholesterol blood levels*.  Suppose that the cholesterol levels in a group of 12 rabbits 
fed high cholesterol diets is found to be 104±21 mg/dL while those of a group of 15 
control rabbits fed a regular diet is found to be 85±17 mg/dL. Can we be 95% 
confident that the high cholesterol diet results in significantly different cholesterol 
blood levels in experimental rabbits? (* blood levels are reported here as mean ± 
standard deviation)  
Solution: 
This is a comparison of replicate measurements: we can use the following  equations: 

  
s={212(12-1)+172(15-1)/(12+15-2)}1/2=19 
tcalc=((104-85)/19){(12(15))/(12+15)}1/2=2.58 >2.060 (95% confidence) 
Conclusion: yes there is a significant difference 
 
4) A 0.5235 g dry powder sample containing only NiCl2 and NiO is dissolved and the 
nickel content is selectively precipitated with dimethylglyoxime.  If the dried 
precipitate has a mass of 1.325g, ... 
a) what is the %Ni content of the dry powder sample? 
b) What is the % NiO content of the dry powder sample? 
 
(nb: Molar W's: Ni = 58.693,  NiCl2=129.599, NiO= 74.693 
a) %Ni=(1.325)(58.693/288.91)(100%)/0.5235=51.42% 
 
b)  We note that this problem has 2 unknowns:  let x=g NiCl2, y=g NiO; 2 equations: (1) x+y=.5235 
and x(288.91/129.599)+y(288.91/74.693)=1.325  
or, 2nd eqn: (2) 2.229x+3.868y=1.325 
Solve for x from eq (1):  x = .5235 –y:  into (2) :  2.229(.5235-y)+3.868y=1.325 
1.1669 – 2.229 y + 3.868 y = 1.325:  1.639 y = .1581;  y = 0.09646 grams NiO 
so %NiO = .09646x100%/.5235 = 18.43% NiO. 


