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General Chemistry Lab. 106
Mid-Term  Exam
 







        Date: 18/4/2009
 







        Time: 75 min.

Name: …………………………………………..             Reg. No.: …………...

Instructor Name: ………………………………               Section : ……………..
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GOOD LUCK

Answer each of the following questions and put “X” on the correct choice on the front page.

1.
Which of the following statements is not correct?

a) Lab instructor must be notified if there is a mercury spill due to a broken mercury thermometer.

b) Excess chemicals can be returned to original stock solutions.

c) Fire alarms, fire extinguishers, showers, and emergency eye washes, are examples of safety equipments in your lab.

d) Every chemical in the lab must be treated as hazardous.

e) Clean pipets and droppers cannot be inserted into any reagent bottle.

2.
Given the following set of data for the determination of density of solid material:

· Mass of empty beaker = 34.12 g

· Mass of empty beaker + solid = 48.51 g

· Initial graduated cylinder reading = 25.00 mL

· Final graduated cylinder reading = 29.70 mL

The density (g/mL) of the solid is


a)  3.06             b)  3                c)  3.1               d)  3.062            e)  3.0617

3.
Which of the following statements  is not correct?

a) Specific gravity is defined as the ratio of density of a material to the density of water.

b) The mass of a liquid with a density of 3.2 g/mL and a volume of 25 mL is 80.g.

c) If air bubbles were adhered to metal pellets in the cylinder during density determination, the experimental value of density will be lower than actual.

d) The density of diamond is 3.51 g/cm3 and the density of lead is 11.3 g/cm3. If equal masses of diamond and lead were transferred to equal volumes of water in graduated cylinders, the level of water in cylinder that contained diamond will be higher.

e) Specific gravity is defined as the ratio of density of water to the density of material.

4.
When 1.243 g of the anhydrous copper(II) sulfate (molar mass: 159.6 g/mol) was allowed to absorb water vapor, its mass has increased to 2.080 g. What is the value of the water of crystallization (x) in the formula of the CuSO4.xH2O hydrate? 


a)  4              b)  5             c)  12               d)  6                e)  7      

5.
Given the following set of data:

-  Mass of crucible = 17.65 g

-  Mass of crucible + Mg = 17.86 g

-  Mass of crucible + MgO = 18.00 g

The mass % of magnesium in the oxide is:

a)  33%            b)  60.%                c)   67%            d)  40.%               e)  50.%
6.
Which of the following statements is correct?
a) The empty crucible was heated to redness and weighed two times to ensure completeness of the reaction of Mg with air.

b) The metal should glow with a flame to ensure producing one product.

c) The crucible with magnesium metal must be heated with its cover only partially opened to ensure forming a mixture of two different magnesium compounds.

d) If the moistened litmus paper does not turn to blue color then no magnesium nitride Mg3N2 was formed in the previous heating step.

e) None of the above.

7.
What is the concentration of NaOH solution required to neutralize completely 24.0 mL of 5.82 g/L vinegar solution, given that the volume of NaOH solution used in the titration is 11.2 mL?

Note: the molar mass of acetic acid is 60.0 g/mol.

a)  0.100 M       b)  0.139 M         c)  0.400 M        d)  0.250 M         e)  0.208 M
8.
A part of an antacid tablet weighing 0.471 g containing 50.0% metal hydroxide (M(OH)3 was neutralized with 42.0 mL of 0.215 M HCl. Calculate the molar mass of the metal hydroxide (in g/mol).

a)  60.5              b) 78.2             c)  85.5             d)   40.2            e)  58.7 

9.
Which of the following statements  is correct?
a) In acid-base titration the color of the phenolphthalien indicator changes from pink to colorless.

b) Vinegar solution contains potassium acetate dissolved in water.

c) If some liquid droplets of the NaOH solution remained attached to the inner surface of the buret after titration, the volume of NaOH solution recorded would be greater than the actual volume used.

d) The antacid tablet contains strong bases such as potassium and calcium hydroxides.

e) If air bubbles were present in the buret of NaOH solution before titration and disappeared during titration, the calculated volume of NaOH solution delivered from the buret is smaller.

10.
In the experiment to test NaClO concentration in bleach solution, you needed to standardize Na2S2O3 titration against K2Cr2O7 by iodine-thiosulfate method, the following set of data were obtained:
· Mass of KI = 1.0 g

· Volume of 6 M HCl = 5.0 mL

· Volume of 0.014 M K2Cr2O7 = 25.0 mL

· Initial S2O32- buret reading = 13.00 mL

· Final S2O32- buret reading = 19.50 mL

Using the following balanced equation

Cr2O7-2(aq)  +  6 S2O3-2(aq)  +  14 H+(aq)  (  2 Cr+3(aq)  +  3 S4O6-2(aq)  +  7 H2O(l)

Calculate the molarity of Na2S2O3 solution

a)  0.10 M     b)  0.32 M         c)  0.040 M         d)  0.50 M              e)  0.17 M

11.
A 25.0 mL sample of a bleach solution was diluted to 500. mL in a volumetric flask. An unmeasured excess of KI was added to a 20.0 mL of diluted sample. The iodine libarated required 21.0 mL of 0.045 M Na2S2O3 solution. Calculate the mass percent of NaClO (molar mass = 74.5 g/mol) in the original solution, (density for original solution = 1.10 g/mL). The balanced equation:
ClO-(aq)  +  2 S2O32-(aq)  +  2 H+(aq)  (  Cl-(aq)  +  S4O62-(aq)  +  H2O(l)

a)  2.1%         b)  4.2%           c)  5.0%              d)  3.2%           e)  6.4%
12.
Which of the following statements is correct?
a) Addition of 1.5 g of KI instead of 0.7 g will decrease the calculated molarity of NaClO.

b) The indicator used was bromophenol blue.

c) A green-yellowish color appeared at the endpoint of the titration of NaClO with Na2S2O3.

d) In standardization of Na2S2O3, K2Cr2O7 is directly reduced by Na2S2O3.

e) The blue color disappears, when all I3- is reduced by Na2S2O3.
13.
The vapor from unknown volatile liquid occupies 275 mL Erlenmeyer flask at 97oC and 748 mmHg. The mass of vapor is 1.05 g. What is the molar mass of the volatile liquid (in g/mol)?
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, 1atm = 760 mmHg).

a)   118               b)   128           c)  146             d)  90.5             e)  171
14.
Which of the following statements is correct:
a) The experimental molar mass will be lower if the outside of the flask is not dried.

b) The reported molar mass will be higher if the reported temperature is 5oC lower than the actual.

c) If 1.2 atm is used in the calculations instead of 0.9 atm, then the calculated molar mass will be higher.

d) The density of a certain gas (molar mass = 171 g/mol) is 6.99 g/L.

e) The density of a certain gas (molar mass = 171 g/mol) at STP is 7.63 g/L.

15.
28.0 mL of hot water at 60.0 oC were added to 30.0 mL of cold water at 20.0 oC. If the temperature after mixing was 35.0oC, calculate the heat capacity (in J/deg) of the calorimeter, given the density of water = 1.00 g/mL and specific heat = 4.184 J/g.oC.

a)  15.5            b)  69.7              c)    30.5               d)  41.8           e)  65.5
16.
Given the following set of data:


-  Volume of 0.55 M HCl (in the cup) = 75.0 mL


-  Volume of 0.55 M NaOH added = 75.0 mL


-  Density of HCl and NaOH solution = 1.00 g/mL


-  Initial temperature of HCl solution = 18.0oC


-  Initial temperature of NaOH solution = 18.0 oC


-  Final temperature after mixing = 21.5oC


-  Heat capacity of the cup = 15 J/oC


-  Specific heat of solution = 4.07 J/g.oC 

Calculate (H for the neutralization reaction of HCl and NaOH in kJ/mol H2O produced.

a)  -58            b)  -65             c)  -50.             d)  -53              e)  -60.
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