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1. (13 pts) The solid lines on the graph at right represent the phase diagram for unknown substance X.  The dashed line represents part of the phase diagram for an aqueous solution of X.

a. (2 pts) What phase of X will exist under the following conditions?

0ºC, 400 mm Hg =

100ºC, 1.5 atm =

b. (2 pts) What is the approximate normal boiling point of X?

Ans =

(2 pts) In 1-2 sentences or drawings (on the graph), explain briefly how you determined your answer.

c. (2 pts) What is the approximate normal boiling point of the aqueous solution of X?

Ans =

(2 pts) In 1-2 sentences, explain why there is a difference between the normal boiling point of X and an aqueous solution of X.

d. (3 pts) List two unique properties of substance X that can be determined (or conclusions that can be drawn about it) based on the graph, excluding any answers you have already provided above.

2. (7 pts) What is the change in energy associated with the process of a 20.0 g sample of water at 25.0ºC converting to steam at 110.0ºC?  Given: cg = 1.87 J/gºC, Hv = 2260 J/g, cliq = 4.18 J/gºC, Hf = 334 J/g, cs = 2.06 J/gºC

3. (14 pts) Consider a pure sample of each of the following compounds.  Then:

· Rank them in order of boiling point: (1) the lowest boiling point to (4) the highest boiling point.

· Identify all the “intermolecular forces” (IMF) or other important forces present in a pure sample of each.

· Briefly, in 1-2 sentences, describe your reasons for the rank of ONLY your (1) and (4).

	
	Relative rank (1 – 4)
	IMFs
	Reason for Rank

	NH3
	
	
	

	PH3
	
	
	

	Si
	
	
	

	SiH4
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1. (13 pts) The solid lines on the graph at right represent the phase diagram for unknown substance Y.  The dashed line represents part of the phase diagram for a solution of Y dissolved in a liquid pentane (C5H12) solvent.

a. (2 pts) What phase of Y will exist under the following conditions?

0ºC, 0.5 atm =

20ºC, 1000 mm Hg =

b. (2 pts) What is the approximate normal melting point of Y?

Ans =

(2 pts) In 1-2 sentences or drawings (on the graph), explain briefly how you determined your answer.

c. (2 pts) What is the approximate normal melting point of the solution of Y in pentane?

Ans =

(2 pts) In 1-2 sentences, explain why there is a difference between the normal melting point of Y and a solution of Y in pentane.

d. (3 pts) List two unique properties of substance Y that can be determined (or conclusions that can be drawn about it) based on the graph, excluding any answers you have already provided above.

2. (7 pts) What is the change in energy associated with the process of a 30.0 g sample of water at 45.0ºC converting to ice at -20.0ºC?  Given: cg = 1.87 J/gºC, Hv = 2260 J/g, cliq = 4.18 J/gºC, Hf = 334 J/g, cs = 2.06 J/gºC

3. (14 pts) Consider a pure sample of each of the following compounds.  Then:

· Rank them in order of boiling point: (1) the lowest boiling point to (4) the highest boiling point.

· Identify all the “intermolecular forces” (IMF) or other important forces present in a pure sample of each.

· Briefly, in 1-2 sentences, describe your reasons for the rank of ONLY your (1) and (4).

	
	Relative rank (1 – 4)
	IMFs
	Reason for Rank

	Cl2
	
	
	

	HBr
	
	
	

	HF
	
	
	

	Kr
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1. (18 pts) Use the axes at right to answer the following questions.

a. (6 pts) Substance Z, which is not water, has a normal condensation point of 90ºC, a normal freezing point of 45ºC, and a triple point at 250 mm Hg and 15ºC.  Sketch the phase diagram for substance Z.

b. (8 pts) A 6.00 g sample of the non-volatile substance Z is added to a 200.0 g sample of water, and the boiling point changes by 5.0ºC.

i. (2 pts) What is the boiling point of this aqueous solution?

(2 pts) In 1-2 sentences, explain your prediction.

ii. (4 pts) What is the molar mass of substance Z?

c. (4 pts) List two unique properties of substance Z that can be determined (or conclusions that can be drawn about it) based on the graph, excluding any answers you have already provided above.

2. (16 pts) Consider a pure sample of each of the following compounds.  Then:

· Rank them in order of melting point: (1) the lowest melting point to (4) the highest melting point.

· Identify all the “intermolecular forces” (IMF) or other important forces present in a pure sample of each.

· Briefly, in 1-2 sentences, describe your reasons for the rank of ONLY your (1) and (2).

	
	Relative rank (1 – 4)
	IMFs
	Reason for Rank

	Br2
	
	
	

	CsCl
	
	
	

	I2
	
	
	

	Xe
	
	
	


Quiz: Ch 11, 13


Name:

Version T (34 pts)


I have not received or given, nor will give any aid on this exam.

AP Chemistry


January 19, 2007


Period:  1  2  3  4


1. (18 pts) Use the axes at right to answer the following questions.

a. (6 pts) Substance Z, which is not water, has a normal condensation point of 90ºC, a normal freezing point of 45ºC, and a triple point at 250 mm Hg and 15ºC.  Sketch the phase diagram for substance Z.

b. (8 pts) A 6.00 g sample of the non-volatile substance Z is added to a 200.0 g sample of water, and the boiling point changes by 5.0ºC.

i. (2 pts) What is the boiling point of this aqueous solution?

(2 pts) In 1-2 sentences, explain your prediction.

ii. (4 pts) What is the molar mass of substance Z?

c. (4 pts) List two unique properties of substance Z that can be determined (or conclusions that can be drawn about it) based on the graph, excluding any answers you have already provided above.

2. (16 pts) Consider a pure sample of each of the following compounds.  Then:

· Rank them in order of melting point: (1) the lowest melting point to (4) the highest melting point.

· Identify all the “intermolecular forces” (IMF) or other important forces present in a pure sample of each.

· Briefly, in 1-2 sentences, describe your reasons for the rank of ONLY your (2) and (3).

	
	Relative rank (1 – 4)
	IMFs
	Reason for Rank

	H2S
	
	
	

	Cs
	
	
	

	Kr
	
	
	

	H2O
	
	
	


|	|	|	|


0	50	100	150


    Temperature, ºC





     Pressure, mm Hg


0		500	          1000


|		| 		|





|	|	|	|


0	30	60	90


    Temperature, ºC





     Pressure, atm


0		1	          2


|		| 		|





|	|	|	|


-20	0	20	40


    Temperature, ºC





     Pressure, atm


0		1	          2


|		| 		|





     Pressure, atm


0		1	          2


|		| 		|





|	|	|	|


0	30	60	90


    Temperature, ºC
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