Old AP test questions – Copyright College Board

33.
Which of the following conclusions can be drawn from J. J. Thomson’s cathode ray experiments?

a.
Atoms contain electrons.

b.
Practically all the mass of an atom is con​tained in its nucleus.

c.
Atoms contain protons, neutrons, and elec​trons.

d.
Atoms have a positively charged nucleus sur​rounded by an electron cloud.

e.
No two electrons in one atom can have the same four quantum numbers.

45.
A measured mass of an unreactive metal was dropped into a small graduated cylinder half filled with water. The following measurements were made.


Mass of metal =
19.611 grams


Volume of water before addition 



of metal =
12.4 milliliters


Volume of water after addition



of metal =
14.9 milliliters

The density of the metal should be reported as

a. 7.8444 grams per mL
d. 7.8 grams per mL

b. 7.844 grams per mL
e. 8 grams per mL

c. 7.84 grams per mL

1993 A

	Elemental analysis of an unknown pure substance indicated that the percent composition by mass is as follows.

Element
	Percent by Mass

	Carbon
	49.02%

	Hydrogen
	2.743%

	Chlorine
	48.23%


A solution that is prepared by dissolving 3.150 grams of the substance in 25.00 grams of benzene, C6H6, has a freezing point of 1.12C. (The normal freezing point of benzene is 5.50C and the molal freezing-point depression constant, Kf, for benzene is 5.12C/molal.)

(a)
Determine the empirical formula of the unknown substance.

*(b)
Using the data gathered from the freezing-point depression method, calculate the molar mass of the unknown substance.

*(c)
Calculate the mole fraction of benzene in the solution described above.

*(d)
The vapor pressure of pure benzene at 35C is 150. millimeters of Hg. Calculate the vapor pressure of benzene over the solution described above at 35C.

*these are here for examples… we haven’t reviewed or covered this material yet in AP

33) a  

45) d

Answer:

(a)
moles / 100 g
C
H
Cl


49.02/12.01
2.743/1.008
48.23/35.45


= 4.081
= 2.722
= 1.360


mol ratio
3
2
1


empirical formula: C3H2Cl

(b)
Tf = (Kf)(m)
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(c)
mol fraction = mol benzene / total mol [image: image2.wmf]= 

25

. 

00

78

. 

11

3 

. 

150 

147 

+ 

25

. 

00

78

. 

11

= 

0 

. 

938 




(d)
vapor pressure = mol fraction  Po = (0.938)(150 mm) = 141 mm
Free Response

For questions 1 and 2, write the LEFT side of the equation.  You do NOT need to predict the products and balance (yet!).  The actual AP test question will ask you to predict the products and write a completed equation.  

a)
iron(III) ions are reduced by iodide ions.

f)
excess water is added to solid calcium hydride.

Answers:


Fe3+(aq) + I-(aq)  


CaH2(s) + H2O 
_962201112.doc
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