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EXAM 4 CHM1151 SPRING 2005

Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.

C

b,

3.

4.

5.

6.

Convert 439 mm Hg to kPa. (1 atm = 760 mm Hg = 101.325 kPa)

g. 3:2(7)81(}1;1;& L/ch/\mHg ‘ ID_L'RQ'S"{P‘“ = KP.
© o =
e. 3.29x10%kPa

At 0.966 atm, the height of mercury in a barometer is 734 mm. If the mercury was replaced with water, what
height of water (in meters) would be supported at 0.966 atm? The densities of Hg and H,O are 13.5 g/cm? and

1.00 g/cm3, respectively.

a. 19 m ...3 7
&y o51m 734 x07m| 138 =g,

c. 130m /
d 184 m }
e. 292m

At constant temperature, 10.0 L of N, at 0.983 atm is compressed to 2.88 L. What is the final pressure of N,?

a. 0.283 atm PV = PV

b. 0.293 atm vl Py + }(O(DZ_)

c. 298atm P DA @ qg3 o &t m,
3.41 atm 2 - /

e. 283atm V’\ AR 887 )4

If the pressure of a confined gas is tripled while its temperature remains constant, what change will be
observed?
a. The volume of the gas will triple.
The volume of the gas will decrease to 1/3 its original value.
¢. The density of the gas will decrease to 1/3 its original value.
d. The volume will remain unchanged and the velocity of the molecules will increase.
e. The volume will remain unchanged and the velocity of the molecules will decrease.

A balloon is filled with H; gas to a volume of 2.60 L at 27°C. The balloon is then placed in liquid nitrogen
until its temperature reaches -125°C. What is the volume of the cooled ball
a. 0780L —/2T*t223% JYQk P T = 0_7@
b. 0934L 2
2L 27+ @772 300k RUTe 2.¢ol) (Lgk)

d. 527L armbde e

e. 0.562L = At pa Py, o (Zoek)

The pressure in a 10.0 L flask is 0.912 atm at 78°C. How many moles of gas are in the flask? (R = 0.08206

L-atm/mol-K) ))V - R RT

0.111 mol
0.317 mol
142 mol an\&@)(/o,b/k) —

i L R T (000w (o)l

/dl

o oo @
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7. Which of the following gases has the lowest density at 25°C and 5.0 atm?
C
Hs Lawes)“ /%‘xulzc,/* MG (¢

b. O
c. N;
d. CO,
e. F

8. A mass of 2.703 g of an unknown gas is introduced into an evacuated 5.00 L flask. If the pressure in the flask
is 0.914 atm at 78°C, which of the following gases might be in the flask? (R = 0.08206 L-atm/mol-K)

a Ny ZIFEwd moler yneCt S
b. csz/c 0.9/ atm PV @,‘?1/ 7%7(500)9 ~ O-Zf_gé A

C? NH; f;'g.bbL_ n= RT ‘@,0910(%@(3;/)}%
C Nt Howry 27012 2 0. 15 met = 1 707 240

9. At 298 K and 1.00 atm, what is the volume of a mixture of gases containing 0.12 mol Ne, 0.25 mol He, and >

0.30 mol N? (R = 0.08206 L-atm/mol-K) g
0061L  PU=n RT 0.1+ o,'af+0.35>,7~‘9L[O,0920(4:’:@(1‘19K
0.67L : ~ VE el ot

52 L N Vl'\T /,OO%

—

12L V= V= & l
16 L P L. -7
10.7A mixture of H, and Ne is placed in a 5.00 L flask at 20°C. The partial pressure of the H, is 1.4 atm and the

partial pressure of the Ne is 2.1 atm. What is the mole fraction of H,?

g’.t.o o »

a. O0.11 O
0.40 ' — , (7
c. 0.60
d. 067 ( [ 4+ -l
e. 15

11. Which of the following are postulates of kinetic-molecular theory of gases?

T 1. The distance between gas molecules is large in comparison to their size.
K 2. The velocity of a gas molecule isfi'nverseli)proportional to its temperature.
7" 3. Gas molecules are in constant, random motion.
T 4. At a given temperature, all gases have the same average kinetic energy.

a. land4
(b. 1,2, and 4
c.) 1,3,and 4
\g 2 and 3
e. 3and4

12. Place the following gases in order of increasing average velocity at 25°C: Ar, Cl,, CHy, and HCL.

a. CHs<Cl,<Ar<HCI YT 2. .
@ C12<AI'<HC1<CH4@_ é S/\\ﬁ/‘v“@.i }5 ! /‘%#‘f_é%

c. CHy<HCl<Cl<Ar 7 Molep pages

d. HCl< Ar<Cl, < CH,4

e. All gas molecules have the same velocity at 25°C.
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13. Non-ideal behavior for a gas is most likely to be observed under conditions of
a.  high temperature and high pressure.
low temperature and high pressure.
c. low temperature and low pressure.
d. standard temperature and pressure.
e. high temperature and low pressure.
14. One way in which real gases differ from ideal gases is that the molecules of a real gas
a. have no kinetic energy.
b. occupy no volume.
(© are attracted to each other.
d. have positive and negative spins.
e. are always polar.
Which one of the following substances will exhibit dipole-dipole intermolecular forces?
a. Kr
b. N,
C. COz
d.

(ngl4 < d ¢ %"'&J(( En U/}—(L‘.Q»

16. The following molecules are gases at room temperature: Ne, N, O,, Cl,, and SiH,. Which one will have the
highest boiling point?

15.

a. Ne .
b. N2 ) - //-—(._
. ‘ . m D§+ VY\ asld :
c. O [ ar< Nyn o)dt.r CQQ, /<
x  al por
e. SiH,
17. Which intermolecular forces are present in SO,(s)?
1. London dispersion u {t Z: g =
2. dipole-dipole *—-—"‘—,"{{ Ve,
3. hydrogen bonding / // ~ O\
a. 1only Q N /
b. 2only
c. 3only PM"
1and 2
e. land3

18. The normal boiling point is defined as
a. the pressure of a gas when its temperature reaches 373.15 K.
(® the temperature at which the vapor pressure of a substance equals 1 atm.
c. the temperature at which water boils.
d. the pressure at which a liquid boils at 273.15 K.
e. the sum of the enthalpies of vaporization and fusion at 298 K.
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19. In the unit cell below, element X is within the cell and element Y is at the corners. What is the formula for
this compound?

K}? |» chl gngL - }
XY
b. XY,
C. XY4
d XY;
€. XzY

20. A line drawn between which two points results in a phase transition from gas to liquid?

H | g

A

No{ﬂg dinecfion of &A1Y

T
a. AtoB
b. BtoC
@ EtoB
d EtoD
e. BtoA

21. To prepare approximately 1 liter of a solution that is 4.75% by mass NaCl, one should
a. dissolve 4.75 g NaCl in water up to a total volume of 1.00 L.
b. dissolve 47.5 g NaCl in 1.00 x 10? g water. PDARYT 0
dissolve 47.5 g NaCl in 952.5 g water. m B X /o
d. dissolve 952.5 g NaCl in 47.5 g water.
e. dissolve 46.5 g NaCl in 1.00 kg water.
22. Which of the following aqueous solutions should have the lowest freezing point?

a. pure H,O ‘ .
(® 1mCaBr, &— g1 3 ?ﬁrﬁclu
c. 1mNH;
d. 1mNaNO;
e lmC6H1206
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23. What is the freezing point of a solution containing 5.663 grams naphthalene (molar mass = 128.2 g/mol)
dissolved in 32.0 grams paradichlorobenzene? The freezing point of pure paradichlorobenzene is 53.0°C and
the freezing point depression constant Kfp, is -7.10°C/m. : 3.6

43.2°C _
@ 47.0°C Zﬂ/F - cels B - 9.4
c. 51.7°C S - )
d. 53.0°C = "1 10%@ /2§ L}) = 98°C
Ao

(

e. 69.1°C O.0330

24. Avogadro's law states that equal volumes of gas€sunder the same condmgns f temperature and pressure
have equal
a. masses

@ numbers of molecules
c. molar masses
d. densities
e. velocities
25. What volume of O,, measured at 27.2°C and 735 mm Hg, will be produced by the decomposition of 5.22 g
KCl0O;? (R = 0.08206 L-atm/mol-K)

2 KClO3(s) — 2 KCI(s) + 3 Ox(g)+

T D el L

T KQ0s| Anel | Baesl O

L S22 KWO3 | An A _

@ ey = il 2 =0.0029 mol 6,

e. 133L //11, S};/( 9\"’“%} !

pu= h RTT

RT @ Oé3?/m>(o OQ;& ___/(WM&

73 H»/M./" : ) &ﬂi .
760 hts




