
 

  



 

Exam 1 – Chem 253 – September 16, 2015 

15 Questions, 7 points each for question 1-14 

2 points for answering question 15 correctly 

 

DO NOT OPEN THIS EXAM UNTIL YOU ARE INSTRUCTED TO DO 
SO 

 Please print your name on the scantron 

o Last Name, First Name 

o That’s all that’s needed 

 Sit in odd numbered seats 

 Books & Bags in the front of the room. 

 No text entry calculators. 

 Use the exams as scratch paper. 

 Keep the exams when you are done. 

 Turn in the scantrons. 
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1] A 3.00 molal solution has a density of 1.50 g/mL. The MW of the solute is 100 g/mol. What is the 

molarity of this solution? 1 

2] What is the molarity of a solution that is 100 ppm F- (AW = 19.00). Assume the density of this solution 

is 1.00 g/mL. 2 

3] What is the absolute error of the molarity of a solution that has a volume of 1.000 L ± 0.030 L and 

58.44 g ± 0.02 g of NaCl (MW = 58.44 ± 0.01 g/mol)? 3 

4] What is the pH of [H+] = 3.22 x 10-5 in the correct number of significant figures? 4 

5] Calculate of the concentration limit of detection of a method if the slope of the best fit line is 4.22 

mV/M the intercept is 7.45 mV. 10 blanks were measure with an average of 7.88 mV and 10 samples 

were measure with an average of 14.77 mV with a standard deviation of 0.84 mV. 5 

6] A blood sample was sent to two different labs for cholesterol analysis. The results are:  

Lab 1 x = 221 mg/dL  s = 11  n = 10  

Lab 2 x = 233 mg/dL  s = 14  n = 10 

Are the two standard deviations different significantly different at the 95% confidence limit?6 

7] What is the pH of 0.100 F C6H5COOH (Benzoic Acid, Ka = 6.5 x 10-5) dissolved into water? 7 

8] Analysis of calcium in calcite gave 55.95%, 56.08% 56.04%, 56.00%, and 56.23 %. Can 56.23% be 

rejected at the 90% confidence level? 8 

9] Iron was measure in a soil sample in triplicate. The values are 0.0840%, 0.0890%, and 0.0790%. 

Calculate the 95% limit given the mean is 0.0840 and the standard deviation is 0.0050%.9 

10] What is the pH of 1.00 x 10-2 M H2A a diprotic acid given the following Ka’s? 10 

 Ka1  H2A ⇄ H+ + HA-  Ka1 = 1.00 x 10+3 

 Ka2 HA- ⇄ H+ + A2-  Ka2 = 1.20 x 10-8 

11] What is the solubility of AgCl (Ksp = 1.8 x 10-10) in 0.10 M NaCl? 11 

12] Given the following Ka’s what is Kb for A2- + H2O ⇄ HA- + OH- 12 

Ka1 = 3.0 x 10-4  Ka2 = 4.0 x 10-9 

13] In the comparison of two sets of replicate measurements it is apparent that the standard deviations 

are significantly different. Which sets of equations allow for the means to be compared for significant 

differences? 13 



a) 
n

t
x




_

    b) 
w

d
Q    c) 

2

2

2

)(

2

1










x

ey    

d) 
s

x
z


   e) 2

2

2

1

s

s
F    f) 

21

2121

nn

nn

s

xx
t

pooled

calculated



    

g) 
   

2

11

21

2

2

21

2

1






nn

nsns
s pooled    h) 2. 21  nnfd  

i) 

2

2

2

1

2

1

21

n

s

n

s

xx
tcalculated




   j)    

2

1

/

1

/
..

2

2

2

2

2

1

2

1

2

1

2

2

2

2

1

2

1








































n

ns

n

ns

n

s

n

s

fd  

14] Concentrated acetic acid (MW = 60.05 g/mol) has a weight percentage of 99.5% and a density of 

1.05 g/mL. What is its molarity? 14 

 

Answers 

1 Assume 1 kg of solvent and 3.00 mol of solute. 
 
What is the volume of the solution that contains 1 kg of pure solvent? – Calculate total mass and then volume 
through density. 
 
Mass of solution = 1 kg      contains 3.00 mol solute  
Mass of solute = 3.00 mol * 100 g/mol = 300 g 
Mass of solution = 1000 g + 300 g = 1300 g 
Vol. Soln = 1300 * (0.001 L/1.50 g) = 0.8666 L 
 
Molarity = 3.00 mol / 0.866666 L = 3.46 M 
 
 
2 100 ppm = 100 g F / 1.00e6 g solution 
 
Mols of F- = 100 g F * (mol / 19.00 g) = 5.263 mols  vol = 1.00e6 g * (0.001 L / 1g) = 1000 L 
 
Molarity = 5.263 / 1000 L = 5.26e-3 M  
 
3  %€1 = 0.030/1.000 *100 = 3%  

%€2 = 0.02/58.44 * 100 = 0.034% 

                                                           



                                                                                                                                                                                           
%€3 = 0.01/58.44 *100 = 0.017% 
 
%€total = (3%2 + 0.034%2 + 0.017%2)½ = 3% 

 
  
4 pH = -log[H+] = -log(3.22 x 10-5) = 4.492 note only numbers to the right of the decimal count as SF 
 
 
5 LOD = 3s/m 3 (0.84 mV) / 4.22 mV/M = 0.59 M 
 
6 F=142 /112=1.62  F-Table = 3.18 so they are not statistically different from each other. 
 
7   HA = H+ + A- 

  0.100 F  0  0 
  -x  +x  +x 
  0.100-x  x  x 
 

 Ka = 6.5e-5 = x2 / 0.100-x  x2 / 0.100 
  X = 2.5495 = [H+] 
  pH = 2.59 
 
 
8 Q-calc = 56.23-56.08 / 56.23-55.95 = 0.54   
Q-table = 0.64     Q-calc < Q-table the date pt must be retained 
 

9 
n

t
x




_

 = 0.084 ± 4.303(0.005)/√3 = 0.084 ± 0.012 

 
10 Ka1 >> Ka2 so only Ka1 will release H+ H2A ⇄ H+ + HA- 
 

[H+] = 0.0100 M pH = 2.000 
 
You check your answer by calculating the [H+] released by Ka2. 
 

  HA-  ⇄  H+  +  A2- Ka2 = 1.20 x 10-8
 

  0.0100  0.0100  0 
  -x  +x  +x 
 

 Ka2 = 1.20 x 10-8 = (0.0100-x)x / (0.0100 – x)  x2 / 0.0100 

 
   X = 1.10e-5 M  
 
  0.0100 >> 1.1e-5 
   
  [H+]total = 0.0100 + 1.1e-5 = 1.0011e-2 
 
11 AgCl (Ksp = 1.8 x 10-10)  AgCl   = Ag+ + Cl- 
    --   0  0.10 



                                                                                                                                                                                           
    --   +x  +x 
 

x(0.10+x) = 1.8 x 10-10  0.10x  1.8 x 10-10  x =1.8 x 10-9 
 
12 must use Ka2  Ka Kb = Kw Kb = 1.00e-14 /  4.0e-9 = 2.5e-6 
 
13 Use equations i, and j 
 
14  99.5% is   99.5 g HAc/ 100 g solution 
 
   mol HAc = 99.5g HAc * (mol/60.05 g) = 1.657 mol 
 
   volume of solution = 100 g * (mL / 1.05 g) * (L / 1000 mL) = 9.523e-2 L 
 
   molarity = 1.657 mol / 9.523e-2 L = 17.4 M 
 


