CHY 102~ MBS 2
- Nov. 2067

MULTIPLE CHOICE Choose the one alternlive that best completes the statement or answers the
question.
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1) Automobile air bags use the decomposition of sodium azide as their source of gas for rapid inflation:

2NaN3(s) — 2Na (s) + 3N3 (g).

What mass (g) of NaN3 is required to provide 40.0 L of N3 at 25.0°C and 763 torr?
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2) According to kinetic-molecular theorjr, i

in which of the following gases will the average molecular speed of
the molecules be the highest at 200°C? =~ '

A) HyO

B) HCQl

C))sFg
Clp

E) None: The molecules of all gases have the same average speed at any given temperature

3) Whieh of the follc)ng liquids will have the hi ghest freezmg point?
aqueous Fe(NO3)3 (0.030 m)

B) aqueous glucose (0.050 m)

C) aqueous Nal (0. 030 m)

D) aqueous NaI (0.010 m)

-E) pure HyO

4) When NaCl dissolves in water,

aqueous Na® and CI” jons result: The force of attraction that exists between
Na* and HpO is called a(n) interaction.

~ A) London dispersion force
B) hydrogen bonding
ion-dipole
D) dipole-dipole
E) ion-ion
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5) The equilibrium constant for the gas phase reaction

N2 (g) + 3Hp(g) == 2NH3(g)

is Keq =4.34 x 103 at 300°C. At equilibrium,
A) only products are present
’@/ reactants are favoured
products are favoured
D) only reactants are present
E) roughly equal amounts of products and reactants are present

6) Which one of the following derivatives of ethane has the highest boiling point? .
A) CoFg

' B) CBrg
C) CaClg

@Czls
E) CoHg

7) George is making spaghetti for dinner. He places 4.01 kg of water in a pan and brings it to 2 boil. Before

adding the pasta, he adds 58 g of table salt (NaCl) to the water and again brings it to a boil. The
temperature of the salty, boiling water is °C. '

Assume a pressure of 1.00 atm and negligible evaporation of water. Ky, for water is 0.52°C /m. LS
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8) On the phase diagram shown above, the connecting segment ___ corresponds to the conditions of
temperature and pressure under which the solid and the gas of the substance are in equilibrium.
A)CD -
{B) ac
) BC
D) AD -
- E) AB

9 A mixture of Xe, Kr; and Ar has a total pressure of 6.70 atm. What is the mole fraction of Kr if the partial

pressures of Xe and Ar are 1.60 atin ar&cé 2.80 atm, respectively.

A)0.256 A 'E:JD 2 |
B TS blo=].-728=70
Do e .
D) 0.481 : D
- E)oi7a _ | L

= O.33

he magnitudes of cohesive forces in the liquid and adhesive forces between the liquid and the tube,

10) Hc@gh 2 liquid will rise up a narrow tube as a result of capillary action depends on
)

_and gravity
.gravity alone ‘ _
C) only the magnitude of adhesive forces between the liquid and the tube
,}Bj the viscosity of the liquid . 7
B only the magnitude of cohesive forces in the liquid
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11) Calculate the enthalpy change associated with the conversion of 25.0 grams of ice at -4.00°C to water vapor
at 110.0°C. The specific heats of ice, water, and steam are 2.09 J/gxK, 4.18 J/gxK, and 1.84 ] /gxK,
respectively. For HyO, AHyys = 6.01 kJ/mol and AHyap = 40.67 kJ/mol.

A)1.11x10%K

~
B) 132 x 104 kj . ‘D( _\\_\ : \ .’?Dc\ (L\Q'(‘.).?W - \ J%O\LG’O\ J
C) 1.00 x 105 kJ B _ )

- D)6ssK L5 Q5
E) 759 kJ o - o

12) Diethy] ether is a volatile organic compound. The vapor pressure of diethyl ether is 401 mm Hg at 18°C and
the AHvap = 26.0 kJ/mol. Calculate the vapor pressure of diethyl! ether at 25°C.

A)500mmHg O.&53

) —_ l - ey -
B) 401 mm Hg @245 1 [_@.l\\ - 1 —_— #_j,;_/) ' (2. T8
C) 605 mm Hg 0. 745 N, I Toean\2en ~ 4
D) 598 mmHg 0. 747 . YN
516 man Hg' O L7 v f Pl\' : - __5{17 ! 'r\(-‘z-,l-’a = Or262
(e, W Gl "

298 2 o ) uas0 5
O_L - 626

* 13) Given the following reaction at equilibrium at 450.0°C: |
. |

~ CaCO3(s) = CaO(s) + COy (g)

It pCOy = 0.0160 atm, K¢ =
- | CalOm  CaD €O,
A)0.0821 ) :
B)7.23
C) 723 ; e
@0.0160 S E

'_o . O'\ D
E) 270 x 104 - <
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14) At 400K, the equilibrium constant for the reaction

‘Bra (g) + Clp(g) = 2BrCl (g)

15 Kp: 7.0. A closed vessel at 400 K is charged with 1.00 atn of Bro (g), 1.00 atm of Cly {(g), and 2.00 atm of
BrCl(g). Determine which of the statements below is true.

A)) The equilibrium partial pressure of BrCl (g) will be greater than 2.00 atm.
) At equilibrium, the total pressure in the vessel wiil be less than the initial total pressure.
&) The reaction will 80 to completion since there are equal amounts of Brp and Cl,.

D) The equilibrium partial pressure of Bry will be greater than 1.00 atm.
E) The equilibrium partial pressures of Bry, Cly, and BrCl will be the same as the initial values.

15) Which one of the following statements regardihg Kwis false?
A pKy is 14.00 at 25°C "
@ he value of K, shows that water is a weak acid.

% The value of Ky is always 1.0 x 10~14,
o D) K., is known as the ion product of water.
E) Ky, changes with temperature.

16) What fraction of the volume of each corner atom is actual
cell? B

A)1
1
B) 5

iy within the volume of a face-centered cubic unit

c:)%
Cch

A
E) 16
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17) A 25.0 ml. sample of 0.723 M HClO4 is titrated with a 0.27 M KOH solution. The H30" jon concentration
after the addition of 80.0 mL of KOH is M.
A)1 =107
0.7 R
C)oa

D) 3x 10-2
E)3.10-13

18) At 1000.0 K, the equilibrium constant for the reaction

INO (g) + Brp (g) . == 2NOBr (g)

is K5 = 0.013. Calculate K, for the following reaciion (at 1000.0 K), .
P p O "_,_\. c‘_‘-‘:;:j S‘_’:
ZNOBr (g) == 2NO(g) + Bry (g). .
B 16 «10°% . h.25
B) 0.013 (3N -
C) 39 Oy s T o088 O.ab
D) 77 [%-S Lﬁ -_\, ‘ “‘. . - .
: oL
E) 0.026 _ :

19) The K, of hypOchlorous acid (HCIO} is 3.0 x 10-8 at 25.0°C. What is the % ionization of hypochlorous acid
in a 0.015 M aqueous solution of HCIO at 25.0°C?
A)0.0021
B) 1.4 x 10-3 RO0+ PO e Hypt Clo
C)45x108 '
D)o.14
E)21 x 10-5

20) Calcuiate the molality of a 25.4% (by mass) aqueous solution of phosphoric acid (H3POy). < 54 a
A)254m o : o ‘ b
B)3.47m
C) 259 m
D) 445m 7 ‘ .
E) The density of the solution is needed to solve the problem.
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21) The Ky of acetic acid is 1.76 » 10-5. The pH of a buffer prepared by combining 50.0 mL of 1.00 M potassium
acetate and 50.0 mlL. of 1.00 M acetic acid is . -
A)2383 '
CBYa75e Y- 4.75+109 8
C) 3406 (9 ‘
D)oss1
E)1.705

22} The density of NHj gas in a 4.32 L. container at 837 torr and 45.0°C is - g/L.

N
A)0.182 10 gt ( (7,000 = &
B Nl e
. B 0 | ,
D)422 x10-2 O M
E) 310 P'i@-—jﬁ *‘F{;‘c Sl
‘ o R e

23) The predominant intermolecular force in liquid (CH3)pNH is
A) dipole-dipole forces -
B) hydrogen bonding
@London dispersion forces
D) ionic bonding
E) ion-dipole forces

24) The ailueous solubility of nitrogen gas at 25°C and 1 atm pressure is 6.8 x 10~% mol /L. If the partial
pressure of nitrogen gas in air is 0.76 atm, what is the concentration of dissol ved nitrogen at 25°C?

A)a9x104M

‘B)6.8x10-¢M | Py= ol

C) 52x10-4M | A

D)38x10-4M p 3@1 . ,

E)1.1x105 S i
@1 10-5M - c\j‘«"‘”—‘flﬁff
) . . - | ca ™
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