Exam 1A
Chem 1142
Spring 2015

Name:

MULTIPLE CHOICE. [4 pts ea.] Choose the best response on the scantron sheet. [60 pts total.]

Q1.  Which of the following substances will have a dipole-dipole intermolecular force?
a) CCly b) BF; c) NaCl d) H,O e) N2

Q2. Predict which ionic compound should have the highest melting point:
a) LiF b) NaCl c) MgO d) CaS e) AlP

Q3. True or False: Hydrogen-Bonds are stronger than ionic-bonds.
2) TRUE b) FALSE

Q4. Pick the correct statement about the following molecule:

|

_N___H

H .o -
| H
H

a) it can hydrogen-bond donate, but not accept b) it can hydrogen-bond accept, but not donate
c) it can neither accept nor donate hydrogen-bonds d) it can both accept and donate hydrogen-bonds

Q5. An example of a network covalent crystal is:
a) ice b) quartz c) tar d) aluminum ) sodium chloride

Q6.  The enthalpy of fusion, vaporization, and sublimation for a substance X has been determined. Which of the
following possible sets of values is most likely to be correct?

AHog, / KJ-mol™ | AHo,, /kJ-mol™ | AHey, / kJ-mol™

-10 -5 +15

-20 +30 -10

+10 +25 +35

)
)
c) | +5 +12 +14
)
)

+20 +15 +5




Q7. Given the following phase diagram, what is the boiling point of the substance at 3 atm?
1071

°| Liquid
++ Solid

Pressure / atm

3 -
2 -
Vapor
1 -
0 } } } } } } } } } ]
0 50 100 150 200 250 300 350 400 450 500
Temperature / K
) 125K b) 150 K ¢) 160 K d) 350K ¢) 425 K
Q8. Which pair of substances would be most likely to mix and form a homogeneous solution?
a) NaCl/CsHio b) CsHis/H,O ¢) CH;CH,OH/CO,
d) CH;0H/NH; ¢) CH4+/NaH

Q9. 4.25 mL ofa0.281 M aqueous solution at 35 °C contains 0.117-g of an unknown solute. What is the molar
mass of the solute?
a) 98.0 g/mol b) 0.416 g/mol c) 10.2 g/mol
d) 0.0980 g/mol ¢) 102 g/mol



Q10.

Which numbered graph shows the typical solubility of a gas in a liquid with changing temperature?

Solubility
Solubility
Solubility

Temperature Temperature Temperature

1 2 3

Solubility
Solubility

Temperature Temperature

4 5

QIL

Ql2.

Ql3.

Ql4.

QI5.

Al b2 o3 d4  e)s

If the solubility of He(g) in water at 25 °C is 6.6 x 10~* M at a pressure of 1.75 atm, then what is the
solubility when the pressure is changed to 9.8 atm?

a)1.2x10*M b)3.7x 10° M €)29x10°M

4)37x10° M ¢) 47 x 10 M

Which one of the following aqueous solutions would have a different boiling point than the other four?
a) 0.60 m NaCl b) 0.30 m Fe(NO;3); ¢) 0.60 m NH4NO;

d) 1.2 m CsH 1206 €) 0.40 m LiHCO;

A semi-permeable membrane separates pure water from a solution of 1.0 M NaCl(aq) at 32 °C. In order to

stop osmotic low, what must be done?

a) An additional pressure of 25 atm must be applied to the water side of the apparatus
b) An additional pressure of 25 atm must be applied to the NaCl side of the apparatus
c) An additional pressure of 50. atm must be applied to the water side of the apparatus
d) An additional pressure of 50. atm must be applied to the NaCl side of the apparatus

An aqueous solution of 3.0 m sodium phosphate boils at 105.3 °C. From this information, calculate the
van’t Hoff factor.

a) 67 b) 18 c)3.4 d) 3.0 e) 0.85

Which of the following aqueous solutions would have the greatest osmotic pressure at the same

temperature?

a) 0.10 M NaCl b) 0.20 M C4H 1,04 ) 0.060 M CaCl,
d)0.050 M (NH,),CO; ¢) 0.20 M NH,NO;




Short Response.
Show ALL work to receive credit.

Q16.[10 pts.]  Silver crystallizes in a face-centered-cubic unit cell with an edge length of 408.7 pm. Calculate its
density.



Q17.[10 pts.]  Order the following compounds by predicted melting points. Explain in detail how you arrived at
the ordering. As part of your answer, be sure to identify the intermolecular forces that each
substance contains, and be prepared to draw Lewis/VSEPR diagrams to support your answer.

CaO, CH;NH,, CHsCl, CS,, LiF



Sorry—this is an impossible problem
that came from an earlier draft of the
exam (not ghat was given in 2015!)




Sorry—this is an impossible problem that came from an earlier draft of the exam (not qhat was given in 2015!)


Q19.[10 pts.] A 4.3 M aqueous solution of an unknown molecular compound X has a boiling point of
101.30 °C. If the density of the solution is 1.34 g/mL, calculate the molecular weight of X.



Exam 1B (50 minute)
Chem 1142
Spring 2015

Name:
MULTIPLE CHOICE. [4 pts ea.] Choose the best response on the scantron sheet. [40 pts total.]
QL Given the following phase diagram, what is the boiling point of the substance at 3 atm?
10T
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2) 350 K b) 425 K ¢) >500 K d) <150 K ¢) 160 K
Q2. Which pair of substances would be most likely to mix and form a homogeneous solution?
a) NaCl/C4H10 b) CxH1x/HzO C) CH3CH20H/C02
d) CH;OH/NH; ¢) CHy/NaH
Q3.  Anaqueous solution of 3.0 m sodium phosphate boils at 105.3 °C. From this information, calculate the
van’t Hoff factor.
a) 67 b) 18 c) 3.4 d) 3.0 e) 0.85
Q4.  Which of the following substances will have a dipole-dipole intermolecular force?

a) CCly b) BF; c) H,O d) NaCl e) N2



Qs.

True or False: Hydrogen-Bonds are stronger than ionic-bonds.

a) TRUE b) FALSE

Q6. Pick the correct statement about the following molecule:

Q7.

Q8.

Q9.

Q10.

a) it can hydrogen-bond donate, but not accept b) it can hydrogen-bond accept, but not donate
c) it can neither accept nor donate hydrogen-bonds d) it can both accept and donate hydrogen-bonds

Which one of the following aqueous solutions would have a different boiling point than the other four?
a) 0.60 m NaCl b) 0.30 m Fe(NOs3); ¢) 0.60 m NH4NO;
d) 1.2 m C(,Hqu 6) 0.40 m LiHCO3

A semi-permeable membrane separates pure water from a solution of 1.0 M NaCl(aq) at 32 °C. In order to
stop osmotic low, what must be done?

a) An additional pressure of 25 atm must be applied to the water side of the apparatus

b) An additional pressure of 25 atm must be applied to the NaCl side of the apparatus

c) An additional pressure of 50. atm must be applied to the water side of the apparatus

d) An additional pressure of 50. atm must be applied to the NaCl side of the apparatus

An example of a network covalent crystal is:
a) ice b) quartz c) tar d) aluminum ) sodium chloride

If the solubility of He(g) in water at 25 °C is 6.6 x 10™* M at a pressure of 1.75 atm, then what is the
solubility when the pressure is changed to 9.8 atm?

) 12x 104 M b)3.7 x 10° M Q) 2.9x 10 M

d)3.7x10°M ¢) 4.7 x 10 M



Short Response.
Show ALL work to receive credit.

Q11. [20 pts.] Order the following compounds by predicted melting points. Explain in detail how you arrived at the
ordering. As part of your answer, be sure to identify the intermolecular forces that each substance contains,
and be prepared to draw Lewis/VSEPR diagrams to support your answer.

Ca0O, CH;NH,, CH,Cl, CO,, LiF



Q12.[20 pts.] A 12.8 % (w/w) aqueous solution of an unknown molecular compound X has a boiling point of
101.30 °C. Calculate the molecular weight of X.



Q13.[20 pts.]  Silver crystallizes in a face-centered-cubic (FCC) unit cell with an edge length of 408.7 pm.
Calculate its density in units of g/cm’. Be sure to sketch the FCC unit cell as part of your answer.



BONUS Question:
Explain what is meant by the critical point of a substance, 7.2

Help! Help! I'm dissolving!

But bears are insoluble...

That's easy for you to say...
You're not Polar!




Exam 1A (2-hour)
Chem 1142
Spring 2015

Name:

MULTIPLE CHOICE. [3 pts ea.] Choose the best response on the scantron sheet. [45 pts total.]

Q1. Which of the following substances will have a dipole-dipole intermolecular force?
a) CCly b) BF; c) H,O d) NaCl e) N2

Q2. Predict which ionic compound should have the highest melting point:
a) LiF b) NaCl c) MgO d) CaS e) AP

Q3. True or False: Hydrogen-Bonds are stronger than ionic-bonds.
2) TRUE b) FALSE

Q4. Pick the correct statement about the following molecule:

|

_N___H

H .o -
| H
H

a) it can hydrogen-bond donate, but not accept b) it can hydrogen-bond accept, but not donate
c) it can neither accept nor donate hydrogen-bonds  d) it can both accept and donate hydrogen-bonds

Q5. An example of a network covalent crystal is:
a) ice b) quartz c) tar d) aluminum  ¢) sodium chloride

Q6. The enthalpy of fusion, vaporization, and sublimation for a substance X has been determined. Which of the
following possible sets of values is most likely to be correct?

AHog, / K-mol™ | AHe,, /kJ-mol™ | AHey, / kJ-mol™

-10 -5 +15

-20 +30 -10

+10 +25 +35

)
)
c) | +5 +12 +14
)
)

+20 +15 +5




Q7. Given the following phase diagram, what is the boiling point of the substance at 3 atm?
1071
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Pressure / atm
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0 } } } } } } } } } ]
0 50 100 150 200 250 300 350 400 450 500
Temperature / K
a) 350K b) 425 K ¢) >500 K d) <150 K ¢) 160 K
Q8. Which pair of substances would be most likely to mix and form a homogeneous solution?
a) NaCl/CsHio b) CsHis/H,O ¢) CH;CH,OH/CO,
d) CH;0H/NH; ¢) CH4+/NaH

Q9. 4.25 mL ofa0.281 M aqueous solution at 35 °C contains 0.117-g of an unknown solute. What is the molar
mass of the solute?
a) 98.0 g/mol b) 0.416 g/mol c) 10.2 g/mol
d) 0.0980 g/mol ¢) 102 g/mol



Q10. Which numbered graph shows the typical solubility of a gas in a liquid with changing temperature?
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QI11.  Ifthe solubility of He(g) in water at 25 °C is 6.6 x 10 M at a pressure of 1.75 atm, then what is the
solubility when the pressure is changed to 9.8 atm?

a)1.2x10*M b)3.7x 10° M €)29x10°M
4)37x102M ¢) 47 x 10 M
Q12.  Which one of the following aqueous solutions would have a different boiling point than the other four?
a) 0.60 m NaCl b) 0.30 m Fe(NO;3); ¢) 0.60 m NH4NO;
d) 1.2 m C(,Hqu 6) 0.40 m LiHCO3

Q13. A semi-permeable membrane separates pure water from a solution of 1.0 M NaCl(aq) at 32 °C. In order to
stop osmotic low, what must be done?
a) An additional pressure of 25 atm must be applied to the water side of the apparatus
b) An additional pressure of 25 atm must be applied to the NaCl side of the apparatus
c) An additional pressure of 50. atm must be applied to the water side of the apparatus
d) An additional pressure of 50. atm must be applied to the NaCl side of the apparatus

QIl4.  Anaqueous solution of 3.0 m sodium phosphate boils at 105.3 °C. From this information, calculate the

van’t Hoff factor.

2) 67 b) 18 <) 3.4 d)3.0 ¢)0.85

Q15.  Which of the following aqueous solutions would have the greatest osmotic pressure at the same
temperature?
2) 0.10 M NaCl b) 0.20 M CéH 1,06 ¢) 0.060 M CaCl,

d) 0.050 M (NH),COs ¢) 0.20 M NH4NO;



Short Response.
Show ALL work to receive credit.

Q16. [11 pts.] Silver crystallizes in a face-centered-cubic (FCC) unit cell and has a density of 10.50 g/cm’. Calculate
the edge length of the unit cell in picometers. Be sure to sketch the FCC unit cell as part of your answer.



Q17. [11 pts.] Order the following compounds by predicted melting points. Explain in detail how you arrived at the
ordering. As part of your answer, be sure to identify the intermolecular forces that each substance contains,
and be prepared to draw Lewis/VSEPR diagrams to support your answer.

Ca0O, CH;NH,, CH,Cl, CO,, LiF



Q18.[11 pts.] Calculate the boiling point of an aqueous 34.5 % (w/w) solution of KBr with a density of 1.82 g/mL.



Q19.[11 pts.] A 12.8 % (w/w) aqueous solution of an unknown molecular compound X has a boiling point of
101.30 °C. Calculate the molecular weight of X.



Q20. [11 pts. total]
a) [2 pts.] Give an example of a network covalent solid.

b) [3 pts.] Sketch the molecular structure of the substance you identified in part a) above.

c) [3 pts.] Using complete sentences, explain why the van’t Hoff factor is 1.3, rather than 2.0 for
0.0500 M MgSOi(aq) at 25 °C.

d) [3 pts.] Sketch the hydrogen bonds between molecules of CH;OH.



BONUS Question:
In general, the enthalpy of vaporization of a substance is greater than its enthalpy of fusion. Why?

Help! Help! I'm dissolving!

But bears are insoluble...

That's easy for you to say...
You're not Polar!




Exam 1B (2-hour)
Chem 1142
Spring 2015

Name:

MULTIPLE CHOICE. [3 pts ea.] Choose the best response on the scantron sheet. [45 pts total.]

Ql. Given the following phase diagram, what is the boiling point of the substance at 3 atm?
1071

°| Liquid
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0 1 1 1 1 1 1 1 1 1 ]
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) 350K b) 425 K ¢) >500 K d) <150 K ¢) 160K

Q2. 4.25 mL ofa0.281 M aqueous solution at 35 °C contains 0.117-g of an unknown solute. What is the molar
mass of the solute?
a) 98.0 g/mol b) 0.416 g/mol c) 10.2 g/mol
d) 0.0980 g/mol ¢) 102 g/mol

Q3. Which pair of substances would be most likely to mix and form a homogeneous solution?
a) NaCl/C4sHio b) CsHis/H,O c) CH;CH,OH/CO,
d) CH;0H/NH; ¢) CH4+/NaH



Q4. Which numbered graph shows the typical solubility of a gas in a liquid with changing temperature?
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Qs. If the solubility of He(g) in water at 25 °C is 6.6 x 10~* M at a pressure of 1.75 atm, then what is the
solubility when the pressure is changed to 9.8 atm?

a)1.2x10*M b)3.7x 10° M €)29x10°M
4)37x102M ¢) 47 x 10 M
Q6.  Anaqueous solution of 3.0 m sodium phosphate boils at 105.3 °C. From this information, calculate the
van’t Hoff factor.
a) 67 b) 18 c)3.4 d) 3.0 e) 0.85
Q7. Which of the following aqueous solutions would have the greatest osmotic pressure at the same
temperature?
a) 0.10 M NaCl b) 0.20 M CsH 1,04 ¢) 0.060 M CaCl,
d) 0.050 M (NH,),CO» ¢) 0.20 M NH,NO;
Q8. Which of the following substances will have a dipole-dipole intermolecular force?
a) CCly b) BF; c) H,O d) NaCl e) N,
Q9. Predict which ionic compound should have the highest melting point:
a) LiF b) NaCl c) MgO d) CaS e) AlP
Q10.  Which one of the following aqueous solutions would have a different boiling point than the other four?
a) 0.60 m NaCl b) 0.30 m Fe(NO3); ¢) 0.60 m NH.NO;
d) 1.2 m C(,Hqu 6) 0.40 m LiHCO3

Ql1l. A semi-permeable membrane separates pure water from a solution of 1.0 M NaCl(aq) at 32 °C. In order to
stop osmotic low, what must be done?
a) An additional pressure of 25 atm must be applied to the water side of the apparatus
b) An additional pressure of 25 atm must be applied to the NaCl side of the apparatus

c) An additional pressure of 50. atm must be applied to the water side of the apparatus

d) An additional pressure of 50. atm must be applied to the NaCl side of the apparatus




Q12. True or False: Hydrogen-Bonds are stronger than ionic-bonds.
2) TRUE b) FALSE

Q13. Pick the correct statement about the following molecule:

a) it can hydrogen-bond donate, but not accept b) it can hydrogen-bond accept, but not donate
c) it can neither accept nor donate hydrogen-bonds  d) it can both accept and donate hydrogen-bonds

Q14. An example of a network covalent crystal is:
a) ice b) quartz c) tar d) aluminum ) sodium chloride

Q15. The enthalpy of fusion, vaporization, and sublimation for a substance X has been determined. Which of the
following possible sets of values is most likely to be correct?

AHog, / KJ-mol™ | AHo,, /kJ-mol™ | AHey, / kJ-mol™

a) | -10 -5 +15
b) | -20 +30 -10
c) | +5 +12 +14
d) | +10 +25 +35

e) | +20 +15 +5




Short Response.
Show ALL work to receive credit.

Q16.[11 pts.] A 21.8 % (w/w) aqueous solution of an unknown molecular compound X has a boiling point of
101.10 °C. Calculate the molecular weight of X.



Q17.[11 pts.] Silver crystallizes in a face-centered-cubic (FCC) unit cell and has a density of 10.50 g/cm®. Calculate
the edge length of the unit cell in picometers. Be sure to sketch the FCC unit cell as part of your answer.



Q18. [11 pts.] Order the following compounds by predicted melting points. Explain in detail how you arrived at the
ordering. As part of your answer, be sure to identify the intermolecular forces that each substance contains,
and be prepared to draw Lewis/VSEPR diagrams to support your answer.

MgS, CH3CH,OH, CH;F, CO,, KCl



Q19. [11 pts.] Calculate the boiling point of an aqueous 39.5 % (w/w) solution of KBr with a density of 1.89 g/mL.



Q20. [11 pts. total]
a) [2 pts.]  Sketch the body-centered cubic (BCC) unit cell.

b) [3 pts.] Ifevery lattice point in the BCC unit cell contains an atom, explain how to calculate how many
atoms there are in the unit cell.

c) [3 pts.] Using complete sentences, explain why the van’t Hoff factor is 1.3, rather than 2.0 for
0.0500 M MgSOs(aq) at 25 °C.

d) [3 pts.] Sketch the hydrogen bonds between molecules of CH;NH..



BONUS Question:
In general, the enthalpy of vaporization of a substance is greater than its enthalpy of fusion. Why?

Help! Help! I'm dissolving!

But bears are insoluble...

That's easy for you to say...
You're not Polar!




Useful Information

I atm = 101,325 Pa = 760 mmHg = 760 torr

R =008206 2L
mol-K
ATy = ikwmn AT¢=ikon
k(H,0) = 1.86 °C/m fy(H20) = 0.52 °C/m

c=kP

R =8314]/mol-K

I1=iMRT
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