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There are 20 questions. In each question, only ONE of the proposed answers is
right. Circle the letter corresponding to the right answer.

Good luck



e Which of the following statements about a Van der Waals” gas is false?

‘/1. If we neglect intermolecular forces and consider only the volume of the gas
molecules, the pressure appears greater than the value predicted by the ideal gas

equation.
\/ b. At high temperature, a gas approaches ideal behavior because the gas particles
~ move so rapidly that the effect of inter-particle attractions is not very important.
yc. The Van der Waals constant b is a measure of the volume occupied by one mole
of gas molecules when the latter are brought in close contact with each other.
X @ The Van der Waals constant « is higher for CH, than for CO2. CO bend mon Hulkaa
‘/ e. When we correct for both the intermolecular forces and the molecular volume
factors, the corrected volume and the corrected pressure satisfy the ideal gas

equation. Lnolon 'f“"-“‘

® The viscosity of a liqguid may roughly be defined as its resistance to flow. From the
viewpoint of intermolecular forces, which of the following is the correct order of )
decreasing viscosity for the listed liquids? atircctin
0 hong <> hjphe
I \mcogl:j
a. CH3;0H > H;0 > CH;—C—CHj; > CH3CH,—0O—CH,CH;5
O
(t) H:0 > CH;0H > CH;—C—CH; > CH;CHy—0—CH;CH;
O
¢. CH;0H > H,0O > CH3—C—ClH; > CH;CH—O—CH-CH,
O
|
d. H.O> CH;—C—CH; > CH;0H > CH;CH,—0O—CH,CHs;
O
I
e. H,O> CH;0OH > CH;CH,—0—CH,CHj; > CH3—-C-—CHs;
® A chemist prepares 0.100 mol of Ne(g) at a certain temperature and pressure in an

expandable container. Another 0.010 mol of neon atoms is then added to the same
container. How must the volume be changed in order to keep the pressure and the

temperature the same? —_

P Ig 5 | chualamk
a. The volume must increase by a factor of 10.
b. The volume must decrease by a factor of 10. !_f_ - \_ii

The volume must increase by a factor of 1.1. M, Mo

. The volume must not change.
e. At least either the temperature or the pressure must change.

—_—> m|VA= Vl'“?..

No o ma 0440 _f44
V\ ey 0.460
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¢ Xenon and fluorine react with seast at 350°C to produce XeF4 according to the reaction:

Xe(g) + 2F (@ — XeF4 (g)
: Ry ¥ T 623 .

What volumes of xenon and fluorine at 200 kPa and 350°C are needed to produce

1.00 mg of XeF,, assuming a 100% yield in the reaction? Ae0xi0” 3
- ’n')(e‘Fw = o,zo___} 3
2. Vxe=6.92 %10 mL; ver=1.38 x107° mL. .
. Vxe=1.23 x 107 mL; vy =2.46 x10” mL. = H.82x(0” Cmad
\é vie = (0.125 mL;va2= 0.250 mL. R;0.0gﬁ,gf,
d. vxe=7.03 x 107" mL; vpz = 0.141 mL. ‘“Xg:q‘?g)‘“’ ("’Ml)'(

e. None of the above.

iem "= ) = Q4]0 mat
Sl g e BV = 0.259mL L= 2=
¢ Which of the following statements is true? Py _ | RT 7—->Vx :_MXCRT____ l-3.57&|0—'+]_
e

)( a. The ratio of the rate of effusion of 2.00 moles of Ar gas to the rate of effusion of
3.00 moles of Ne gas (measured in the same effusion apparatus and at the same

temperature) is 0.711, ( t
X b. At the same temperature, more gas molecules travel at the 2., speed than a""m

c. Atthe same temperature, all the molecules possess the same kinetic energy. Wim""‘)
The kinetic molecular theory of gases predicts successfully the distribution of Ma.g_
molecular speeds measured experimentally using a velocity selector. K

K e In a 1.00 meter long tube with a cotton wetted with HCI solution at one end, and
another cotton wetted with NHj solution at the other end, the NH,4Cl ring forms
nearly at 33 cm from the HCI end, and not exactly so because of gas collisions.

oma 0 Bm_ 2% it _g.uzy

R,;,_ 3.00 {2945

@ R__..—-“IH ‘-‘-—u_r}-NH = 3_6_"—*—;—-'

/@ In the phase diagram of a pure substance, the solid-vapor equilibrium line is = L.yl
always steeper than the liquid-vapor equilibrium line. -

X b. The boiling of a liquid is favored both enthalffy wise and entrdpy wise.

% ¢ AH,, of aliquid can be determined from the linear plot of P versus //T. ﬁ vsl/T

x d. Liquid-vapor equilibrium can be reached when the liquid is placed in an open
container. Cenblumtn. muat e cloud !

X e If the pressure of the air above a certain liquid is decreased, then the liquid will
boil at a higher temperature.

® Which of the following statements is true?

_1to
= IO‘U\R\-\Q'TE

Oantd  Ruy +Rue= 109 2> Ry n14b +R g
2 L'LO'}C.“'



o Consider the solids X, Y and Z with the following properties:

Substance Appearance Melting point | Electrical Solubility in
°C) conductivity water
X hard, colorless 146 none soluble
Y very hard, 1600 none insoluble
colorless

Z hard, orange 398 Only if melted | soluble
or dissolved in
water

What information about the type of solid for each substance can be inferred from the
above data?

a. X metallic; Y network; Z ionic.
b. X molecular; Y ionic; Z metallic
¢. X ionic, Y network; Z molecular.
X molecular; Y network; Z ionic.
e. X network; Y metallic; Z ionic.

¢ Experiments show that the vapor pressure of benzene is 75 Torr at 20°C. Given that
AHy,p of benzene is 30.8 kl/mol, the predicted normal boiling point of benzene is:

. 359°C P, = S Tome i P, = 160 Tow
b, 218 °C T,= 23K T, = \{}f_?
@ 76.9 °C . 3 310—3 |
se¢ P | | 2153 xlo” = 3.413x0 =~ —
0 % ___1-'— pd AH 'El L :# C . T
L - (T,'/ T’) >
Clauai 'Zﬁm 3
“b-dnf . 2.216 \%_;-E‘,—;L’ 3.q|3”0'3 T-L - 2.:]'83?"0
=

® A 1.37 M solution of citric acid (H;CgH;s05) in water has a density of 1.10 g/em’.
What is the mass percent of this solution?

a. 11.0% Mocpur
b. 7.84% Ho = N -
23.9% selm_
d. 38.0%
e. 18.4% — 0 x d
s — —_

D 14s (o)

4.10 x o> (/g/m

_ x {00
" 23.9%

\

—0.2%94 — ™Y



o Consider the phase diagram shown below: L

L

P

1.08 atm

tope o

. _vf_/ s/L
‘/a. The solid has a larger molar volume than the liquid, ks wella ( be Wj)

v'b. At some (constant) temperature, the gaseous substance can be compressed into a
solid then into a liquid in this order.
/'c. When phase A is compressed at constant temperature at point X, no change is
observed. T > VTowal
\/ d. When heated at 1.0 atm, the solid substance wiil first melt then boil.
‘é’l" @ None of the above statements is false.

Which of the following statements is false?

e What is the osmotic pressure of a 0.500 M solution of Ca(NOs); in water at 298 K,
assuming that the salt is 85.0% dissociated? (a** + ANO~ —— 3 Pmb-r-lﬂ.

. L—U
a. 36.7atm = «MaRT 9%
b, 122am _ 0.450 0500 x 0:08306 x 243
@ 31.2atm x>
e. 104 atm

= 31.2 atm~

e Which of the following properties of liquids suggest that they resemble more solids
than gases? Circle the best answer.

K a. Fluidity

b. The Brownian motion in liquids )
mmud, clocen bo satdl [ Emall AR
. AH,,, of a subastance >> AHj, — e { ‘f“‘)

d. In most substances, the volume of a liquid decreases by about 4% upon freezing.
e. a)and b) Ng

¢)and d)
g. a)andd) Np



e Which of the following expressions derived from the Kinetic Molecular Theory for
ideal gases is correct?

X 2 Energy of one f structureless gas particles = %kT , where k£ is Boltzmann’s
constant. % RT
nRT = —:;—Ng , where ¢ is the average kinetic energy of a gas particle, N = total

— ' z
number of molecules, » = number of moles. ?V = ;— Nama ﬁ—‘i Nx2 A= mu <

S
R .
K ¢ %mﬁz = %N_ T , where u denotes the speed of a gas particle. = mRT = %_ Ng
4 o -L'm J;- mo+ a z)(
K d. u”‘P>urms>ﬁ _l:lj_’_ U fem ¢ > u>ufW\P o
e. The fraction of gas molecules traveling at a certain speed u is highest at tms. No atu .

Junct 4z mamwe . most

itohle Spead -

e Which of the following is true about the process of dissolution?

‘/a. AH for the expansion of the solvent is never negative.
v'b. AH for the expansion of the solute is never negative.
/. AH for the mixing of solvent and solute can be either positive or negative.
d. AS for the mixing of solvent and solute is always positive.

All the above.

o Which of the following is a criterion of spontaneity for a given process?
. ASg >0
%- ASymiv> 0
c. AGy, <0
> d. AGgs <0 - é_\‘\_af_
Ve, —AGyT >0 -
X f. b)and d) To syl AG = AW-TAS Al
@ bande _AG . -8, AC i
K h. a)d)ande) T T !

e A small bubble rises from the bottom of a lake, where the temperature and pressure are
4°C and 3.0 atm, to the water's surface, where the temperature is 25°C and pressure is
0.95 atm. Calculate the final volume of the bubble if its initial volume was 2.1 mL.

a. 0.72mL —-\*\:_ 23T K TL___QQS K.
b. 6.2mL
@7.1:11, P.= 3.0am. Py= 0.4 -
d. 224mL N, = 2dAnb Ny = 7
e. 41.4mL T ?
Y,V o Vp xdx g, A
N amel 7 l‘:’\ = = QVL‘ ! _hw Yo
| T
) >



& Arrange the following aqueous solutions in order of increasing boiling points: 0.050 m
Mg(NOg)z, 0.100 m ethanol; 0.090 m NaCl. Caledaty L,

a. l\fg(N O3pn < 1\'121%1 < ethanol 0.1
(©) ethanol < Mg(NO3); < NaCl

¢. ethanol <NaCl < Mg{NO3)2

d. NaCl <ethanol < Mg(NO3)2

e. Mg(NO3); <ethanol < NaCl

® Pentane and Hexane are two liquids that form an ideal solution. The vapor pressure of
pure pentane is 511 torr, and that of hexane is 150 torr at 25°C. In a plot of vapor
pressure versus mole fraction of pentane ¥ pentane, the lines of Ppentane and Phexane intersect
at Y pentane €qual to:

= ?o '\X .= 5” )( .
a. 0.500 ??""*' ow Pt Wg.’o (
e Phon = T Y =150 Kty = 15200 )
027 Liae it et wha S1 Xpont = 46D (15K iy )
AW Lo
2336 ,)C\"/Hl- = IR O }

’—'d-——“\ - -
® HI has a normal boiling point of ~35.4°C, and its AHyap 1s 21.16 kJ/mol. Calculate the
molar entropy of vaporization (ASygp).

a. 598 J/K-mol = AH-TAS =20 af gud.
b. 68.6 J/K- mol AC H G 3
c. 752 J/K-mol A 2116 x{0
d. 0.068 VK- mol ( AS = — = Zrey
89.0 J/K- mol \ 7

 For the reaction Ha(g) + S(s) » H2S(g)

AH® = -20.2 kJ and AS® =+ 43.1 J/K-1. Which of the following statements is true?

a. The reaction is only spontaneous at low temperatures.
@ The reaction is spontaneous at all temperatures.
c. AG® becomes less favorable as temperature increases.
d. The reaction is spontaneous only at high temperatures.
e. The reaction is at equilibrium at 25°C under standard conditions.

AH <0
AS >0



