Exam 1A
Chem 1142
Spring 2017

Name:

MULTIPLE CHOICE. [3 pts ea.] Circle the best response. [45 pts total. ]

QIl. Which ionic compound will likely have the highest melting point?

Q2. Which substance will have the greatest London dispersion forces?

Q3. Which substance will possess dipole-dipole interactions between its molecules?

Q4. Which substance will possess hydrogen-bond interactions between its molecules?

Q5. A cubic unit cell contains tungsten (W) ions at each corner and body, and oxide ions at each face. What is its
chemical formula?
a) WzOz
b) WoOs
C) W30z
d) WO,
C) WaO/,



Q6.  An example of a network covalent solid is:
a) brass
b) ice

d) gold

€

)
)
c) quartz
)
)

sucrose

Q7. What type of unit cell is shown below:

N

a) simple cubic

b) face-centered cubic
) body-centered cubic
d) tetragonal

¢) orthorhombic

(g]

Q8. A solution of NaCl(aq) has a molal concentration of 2.0 m. How many moles of NaCl are present if there are
125-¢ of H;O(1)?
a) 16-mol
b) 0.016 mol
c) 0.25 mol
d) 63 mol
€) 2.0 mol
Q9. Which aqueous solution will have the largest boiling point? Assume ideal behavior.
a) 0.100 m glucose
b) 0.100 m sucrose
c) 0.300 m lithium phosphate
d) 0.400 m sodium chloride
€) 0.500 m ethanol

Q10. A solution of LiCl(aq) has an osmotic pressure of 1.8 atm at a temperature of 35 °C. Calculate the
concentration of the solution, assuming ideal behavior.

2) 0.036 M



QIL.

Ql2.

QI3.

Ql4.

The boiling point of 1.0 m FeCls(aq) is 101.2 °C. Calculate the van’t Hoff factor for FeCl; from this data.
Note: k,(H,O) = 0.52 °C/m.

Given the vapor pressure curve for mercury shown below, estimate its normal boiling point.

Vapor pressure curve for Hg
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For most substances, when you are below the critical temperature it is possible to convert the gas phase into
cither a solid or liquid phase by compression. Above the critical temperature, this is not possible because:

a) the substance is a plasma in this region

b) the substance has extremely large IMF in this region

c) the substance is a crystal in this region

d) the substance is a supercritical fluid in this region

e) the substance is volatile in this region

Predict which two liquids will likely be miscible:
a) CS,/ CsHig

b) CsHis / CH:OH

c) CH;CH,NH, / CeHus

d) CsHis / C-Hie

C) CH3NH2 / Csle



Q15. Na(g) has a Henry’s law constant of 8.2 x 10~* M-atm™ for water at 4 °C. If the concentration of N in water is
found to be 0.100 M, what must the pressure of N»(g) be?
a) 120 atm
b) 8.2 x 10~ atm
) 0.10 atm
d) 0.19 atm
€) 10. atm

Short Response.

Show ALL work to receive credit. Be sure to use the conversion-factor (dimensional-analysis) method for all
problems involving conversions!

Q16.[11 pts.]  Cesium (Cs) crystallizes in a body-centered cubic unit cell with an edge length of 614.1 pm. Being

careful to show all work—including units and significant figures—calculate its density in units of
g/cm’.



Q17.[11 pts.] i) List the intermolecular forces present between the following molecules:

a) NH3

b) CH;F

C) COz

ii) Explain in detail why MgO has a much greater melting point than SO,. Your answer should
include complete sentences and diagrams where appropriate.



Q18.[11 pts.]  Calculate the freezing point of 12.4 M NaBr(aq), given a solution density of 2.08 g/mL. What
assumption are you making? Note, k(H,O) = 1.86 °C/m.
Hint: start by converting the molar concentration to a molal concentration!



Q19.[11 pts.]  The boiling point of an aqueous solution formed by adding 10.0-g of an unknown non-electrolyte
to 150.0-g of water is found to be 100.715 °C. Show how to, and then calculate the molar mass of
the unknown substance. Note: £,(H,O) = 0.52 °C/m.



Q20. [11 pts.]  Be sure to show all work!
a) How many moles of NaCl are contained in 325-g of a 1.00 %(w/w) aqueous solution?

b) Water has an unusual pressure-temperature phase diagram with a solid/liquid line that has a
negative slope. What does this mean in terms of the melting point as we increase the pressure? You
should sketch part of the phase diagram as part of your answer. Your explanation should be in the
form of complete sentences.

c) What happens to the following three types of concentrations as the temperature is increased?
Be sure to explain your answer.
i) Molal concentration

ii) Molar concentration

iii) Percent by mass, %(w/w)



BONUS Question:

Sketch out the structure of graphite, and explain why it can act as an effective lubricant.
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“Rats! I thought lanthanoids and actanoids
were gonna be giant robots or something.”



-10 -



seful Information

Periodic Table of the Elements

1A A MA IVA VA VIA VIA VIA
1 18
1 2
H He
1.01 2 13 14 15 16 17 4.00
3 4 5 6 7 8 9 10
Li Be B c N o F Ne
6.94 9.01 10.81 1201 14.01 16.00 19.00 20.18
1" 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
2299 2431 3 4 5 6 7 8 9 10 11 12 26.98 28.09 30.97 3207 3545 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti \" Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.10 40.08 44.96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.39 69.72 72.61 74.92160 78.96 79.90 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 S0 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag cd In Sn Sb Te | Xe
85.47 87.62 88.91 91.22 9291 95.94 98] 101.07 102.91 106.42 107.87 112.41 114.82 118.71 121.76 127.60 126.90 13129
55 56 7 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
Cs Ba* Lu Hf Ta w Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
132.91 137.33 174.97 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 200.59 204.38 207.20 208.98 [210] [210] 2221
87 88 103 104 105 106 107 108 109 110 1 112 13 114 115 116 17 118
Fr Ra**| Lr Rf Db Sg Bh Hs Mt
[223] [226] [262] [261] [262] [266] [264] [265] [268] [269] 272 rigy} [285] [289] [293]
57 58 59 60 61 62 63 64 65 66 67 68 69 70
* La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb
138.91 140.12 14091 14424 [145] 150.36 151.96 157.25 158.93 162.50 164.93 167.26 168.93 173.04
89 90 91 92 93 94 95 96 97 98 99 100 101 102
*| Ac Th Pa U Np Pu Am | Cm Bk cf Es Fm Md No
221 232.04 231.04 238.03 [237] [244] [243] [247] [247] 251 252] 2571 [258] [259]
1 atm = 101,325 Pa = 760 mmHg = 760 torr T/K=1¢/°C+273.15
atm-L

R=0.08206—— R =8.3145J/mol-K
mol-K

ATy = ikom AT:= ikon 1= iMRT
k(H,0) = 1.86°C/m kp(H20) = 0.52 °C/m c=kP
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