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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?

1000

0°C, 400 mm Hg = Solid

100°C, 1.5 atm = | q,u‘&

500

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

Ans= ~150°C

Pressure, mm Hg

0
|

(2 pts) In 1-2 sentences or drawings T T e
(on the graph), explain briefly how 0 50 100 150
you determined your answer. Temperature, °C
Nocmal Bp- presswe = Lotm /‘le mm Hg .
£ind the poiwt On the Pr_(-\-?b"\' 3‘\5'\\@“6/‘\“/\3\)"

correspeds xo 160 mm HG.

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

(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.
Adding o Solute reduceS the vapor pregswe. Tae solute
pakiches foemn ovebmokion S with  golyont particles; reguiriny
”or(, M@'ﬂ\' fo( \/D\Ppm},aﬂ)h =

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.
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[image: image2.jpg]2. (7 pts) What is the change in energy assocfated with the process of a 20.0 g sample of water
at 25.0°C converting to steam at 110.0°C? Given: ¢, = 1.87 J/g°C, H,=2260 J/g, ¢;j;= 4.18
Jig°C, Hy= 334 J/g, ¢;=2.06 J/g°C

Q=mCiq Alyg + ml, + MCATq

= 20.0 [ (A1) + 1260 4 (.80 (1Y)
-70.0 [33.5 42260 18.7)

Q= 5,814 =

|58 KS[

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).
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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 90°C, a normal freezing point
0f 45°C, and a triple point at 250 mm
Hg and 15°C. Sketch the phase
diagram for substance Z.

1
|

Pressure, atm

0
l

[T |
0 30 60 90
Temperature, °C

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 5.0°C.

i. (2 pts) What is the boiling point of this aqueous solution?
20°C+ 5.0%C= 45°C A (100°¢|

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

M dsolute — lower Vaper presswe.
More. & oGy aceded 1o vaperie =highe- BP-
ii. (4 pts) What is the molar mass of substance Z? a2~ 6.00
50.50m Qb3 (o0 185400 M
) “AM

2 (312.9[imo)

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
rovided above. ’ . _ F
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[image: image9.jpg]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).
Rel?;iv_e;;ank IMFs Reason for Rank
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Thanks to Aniruddha DasGupta for creating this key.








