Practice Lab Questions:

In a laboratory determination of the atomic weight of tin, a sample of tin is weighed in a crucible. Nitric acid is added, and the reaction proceeds to give a hydrated tin(IV) oxide plus NO2 and H2O. The hydrated tin(IV) oxide is then heated strongly and reacts as follows:

SnO2.xH2O(s)  SnO2(s) + xH2O(g)
The SnO2 is finally cooled and weighed in the crucible. Explain the effect on the calculated atomic weight of tin that would result from each of the following experimental errors:

(a)
Considerable spattering occurs when the nitric acid is added to the tin.

(b)
The hydrated tin(IV) oxide is not heated sufficiently to change it completely to tin oxide.

Answer:
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(a)
mass of residue will be too low, ( the apparent at. wt. will be too high.

(b)
mass of residue will be too high, ( the apparent at. wt. will be too low.

An experiment is performed to determine the empirical formula of a copper iodide formed by direct combination of elements. A clean strip of copper metal is weighed accurately. It is suspended in a test tube containing iodine vapor generated by heating solid iodine.  A white compound forms on the strip of copper, coating it uniformly. The strip with the adhering compound is weighed. Finally, the compound is washed completely from the surface of the metal and the clean strip is dried and reweighed.

DATA TABLE
Mass of clean copper strip
1.2789 grams

Mass of copper strip and compound
1.2874 grams

Mass of copper strip after washing
1.2748 grams

 (a)
State how you would use the data above to determine each of the following. (Calculations not required.)
(1)
The number of moles of iodine that reacted

(2)
The number of moles of copper that reacted

(b)
Explain how you would determine the empirical formula for the copper iodide.

(c)
Explain how each of the following would affect the empirical formula that could be calculated.

(1)
Some unreacted iodine condensed on the strip.

(2)
A small amount of the white compound flaked off before weighing.

Answer:

(a)
(1) (mass of Cu Strip + compound) - (mass of original clean Cu strip) = mass of iodine


(mass of iodine)/(atomic mass of iodine) = moles of iodine in the sample of compound


(2) (mass of original clean Cu strip) - (mass of strip after washing and drying) = mass of Cu


(mass of Cu) / (atomic mass of Cu) = moles of Cu in sample of compound

(b)
The empirical formula is the ratio (moles iodine) / (moles Cu). OR (moles Cu) / (moles iodine).

(c)
(1) Unreacted I2 would make the apparent mass of compound and the iodine too high. Thus, the I:Cu ratio in the empirical formula would be too high.


(2) If some compound flaked off, the mass of compound (and the I2) would be too low. Thus the I:Cu ratio in the empirical formula would be too low.

Discuss the following phenomena in terms of the chemical and physical properties of the substances involved and general principles of chemical and physical change.

[(a) & (b) in solid-liquid-solution section]
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(c)
What will be observed on the surfaces of zinc and silver strips shortly after they are placed in separate solutions of CuSO4, as shown on the right? Account for these observations.

(d)
A water solution of I2 is shaken with an equal volume of a nonpolar solvent such as TTE (tri-chlorotrifluoroethane). Describe the appearance of this system after shaking. (A diagram may be helpful.) Account for this observation.
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Answer:

(c)
No reaction in the Ag | Cu2+ beaker because Ag+ is easier to reduce than Cu2+.


The zinc will go into solution as Zn2+ while the Cu2+ will reduce to Cu, forming on the surface of the zinc.


Zn(s) + Cu2+  Zn2+ + Cu(s)
Ecell = + 1.10 v

(d)
(i) Water and TTE will form separate layers becasue the polar water is not miscible with the non-polar TTE.

[image: image4.wmf]iodine

in TTE

water 



(ii) The TTE will be the bottom layer because its density is
greater than the water.


(iii) The non-polar iodine will dissolve better in the non-polar TTE and form a pinkish-purple tint.

Answer the following questions that relate to labo​ratory observations and procedures..

 (a)
An unknown gas is one of three possible gases: nitrogen, hydrogen, or oxygen. For each of the three possibilities, describe the result when the gas is tested using a glowing splint (a wooden stick with one end that has been ignited and extin​guished, but still contains hot, glowing, partially burned wood).

 (b)
The following three mixtures have been prepared: CaO plus water, SiO2 plus water, and CO2 plus water. For each mixture, predict whether the pH is less than 7, equal to 7, or greater than 7. Justify your answers.

 (c)
Each of three beakers contains a 0.1 M solution of one of the following solutes: potassium chloride, silver nitrate, or sodium sulfide. Three beakers are labeled randomly as solution 1, solution 2, and solution 3. Shown below is a partially completed table of observations made of the results of com​bining small amounts of different pairs of the solu​tions.

	
	Solution 1
	Solution 2
	Solution 3

	Solution 1
	–   –   –   –
	black pre​cipitate
	

	Solution 2
	
	–   –   –   –
	no reaction

	Solution 3
	
	
	–   –   –   –


(i)
Write the chemical formula of the black pre​cipitate.

(ii)
Describe the expected results of mixing solu​tion 1 with solution 3.

(iii)
Identify each of the solutions 1, 2 and 3.

Answer:

(a)
nitrogen = splint goes out


hydrogen = a “pop” sound as the hydrogen burns


oxygen = the splint reignites

(b)
CaO + water = pH greater than 7. This produces a weakly basic solution of calcium hydroxide. Metal oxides produce basic solutions in water.


SiO2 + water = equal to 7. silicon dioxide is a min​eral that does not dissolve in water.


CO2 + water = less than 7. This produces a weakly acidic solution of carbonic acid. Non-metal oxides produce acids in water.

(c)
(i) Ag2S


(ii) white precipitate


(iii) solution 1 = silver nitrate


solution 2 = sodium sulfide


solution 3 = potassium chloride

