AP Chemistry Unit 1 FRQ’s

Name _______________________________


FRQ #1

The molecular formula of a hydrocarbon is to be deter​mined by analyzing its combustion products and inves​tigat​ing its colligative properties.

(a)
The hydrocarbon burns completely, producing 7.2 grams of water and 7.2 liters of CO2 at standard con​ditions. What is the empirical formula of the hydrocar​bon?

(b)
Calculate the mass in grams of O2 required for the com​plete combustion of the sample of the hydro​carbon de​scribed in (a).

(c)
If the molecular mass of the hydrocarbon is 56.2 g mol-1, what is the molecular formula of the hydrocarbon?

FRQ #2

An experiment is performed to determine the empirical for​mula of a copper iodide formed by direct combina​tion of ele​ments. A clean strip of copper metal is weighed ac​curately. It is suspended in a test tube con​taining iodine vapor generated by heating solid iodine.  A white com​pound forms on the strip of copper, coat​ing it uniformly. The strip with the adher​ing compound is weighed. Fi​nally, the compound is washed com​pletely from the sur​face 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 deter​mine 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 for​mula 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 be​fore weighing.

1991 B Answer:

(a) 



 EMBED "Equation" "Word Object17" \* mergeformat  



(or PV=nRT could be used to solve for n)






C2H5

(b)
0.40 mol oxygen in water + 0.64 mol oxygen in CO2 = 1.04 mol O = 0.52 mol O2 = 16.64 g = 17 g of oxy​gen gas (alternative approach for mol O2 from bal​anced equa​tion)

 (c)
C2H5 = 29 g mol-1

56.2/29 = 1.93 = 2,  (C2H5)2 = C4H10

1990 D 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.
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