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Given data: R= Universal gas constant = 0.08206 L.atm/mol.K and 8.31 J/mol.K
1 atm = 760 mmHg = 760 torr .
Ln(P1/Py) = AH/R (1/T-1/T)) A s
Osmotic Pressure=MRT
Psolution=Xsolvent P°solvent

1] The freezing point of t-butanol is 25.50 °C and ky is 9.1 °C kg/mol. Usually
\ t-butanol absorb water on exposure to air. If the freezing point of a 10.0-g sample of

R’ t-butanol is 24.59 °C, how many grams of water are present in the sample?
a)) 0.018 OO 90
Oy b) 0.010 e 9] PO =
|y © 0023 oD 0= € A
Y d) 0160 ,
T T\ e) 0.250 VT L2 o
(“'11,7‘2‘; ~ Q] 2

2] What is the equilibrium constant, at 25°C, for the equilibrium shown?
AHCf (SO,) = -294 kJ/mol, AH°f (SO3) = -396 kJ/mol, AH°f (O,) = 0 kJ/mol,
S°(S0,) = 248 J/K.mol, S°(SO3) =257 J/K.mol, $°(0,) =205 J/K.mol,

a) 2.5}(1031 b:, = ,P—Y 'Qv\”‘ \‘\
b) 1.9x10%
c) 3.8x10™* i
d) 1x10% g
e) 2.5x10%°

3] At what temperature and pressure are only solid and vapor in equilibrium?
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a) 10°C, 0.45 atm
b) 30°C, 0.20 atm
¢) 45°C, 0.30 atm
d) 52°C, 0.40 atm
e) 44C°,0.60 atm




4] Which one of the following has the highest boiling point?

a) pure water =

b) sugar:C¢H;,06 (0.01 M) in water

¢) NaCl (0.01 M) in water : -
d) CaCl, (0.01 M) in water L ? f0

5] What is the normal boiling point of the liquid that has the vapor pressure curve shown in
the figure?

0 20 40 60 8 100 t(C)
a) 18°C
b) 40°C
c) TG
d) 88°C
¢)MOFC

P A O WhalleT
6] How much Fe can be produced if 100 g Fe,O3 and 100 g CO are mixed and react?
Fe;03 ()+3 CO (g) 1 2MHcHS B e @

a) 97 g i OC; SN & et

C 14g 9 1%
d) 35¢g o 1.
e) S6¢g

7] How many liters of N, (measured at STP) are produced by the reaction of 1.22 kg lead

azide, Pb(N3); ?
Pb(N3): (s) - Pb(s) +3 N2 (g)

1 a) 93.8L wlX )2 & ATy
QO‘\ ' b) 325L 492 =4 N v s S 7
e ©) 282L . - KO
Qo d) 313L M2

e) 129L LR i
- 1.9 xicﬂﬁ’”} neke



8] Given the reaction enthalpies
(> 2P (s)+3Ch(2)

-~ 2 PCl (g) AH=-574 kJ

(/ 2P (s)+5Ch(g) ~ 2 PCls (1) AH=-887kJ
What is the reaction enthalpy for the following reaction
PCls (g) + Cl (g) - PCLs (1) AH? =
r } . C ; (e ‘, S %
a) 156.5kJ AL Ve = SR
b) —313kJ i S0l
c) 313kJ st v 5}
d) -276kJ » PCo

. Da,

9] What is the solublhty of Cul in 0.3 M Nal? Ksp(Cul)= 1x10®

a) 3.3x10° - -
b’f 2.4x107 el ¥ O+ .
¢) 2.0x107 S n .
d) 1.0x10° D o> -
-5 . A
e) 8.7X10 “ '::‘1 \»A) - ‘; ] ‘: y ,Z« )
¢ /5 o) L’;))S

P, 59D + P ’;_,_ls( o""

10] Hypochlorous acid ionizes by the following equation:

HOCI (aq) + H,0 (1) = H3O (aq) + CIO (aq)
0 .35 4K
What is the pH of a solution that is 0.55 M in hypochlorous acid (HOCI) and 0.35 M in
potassium hypochlorite (NaOC1)? pKa(HCIO)=7.53

Rl Ol x -
b) 7.33 A Oy )
c) 7.66 e
d) 7.20 RaL e \
e) 1.2 A8 [ A _ w s o0bb
L. 2 {0 M X - h
T Y \f\\\)

11] The vapor pressure of the liquid is measured at two different temperatures with the
following results: T 75°C, vapor pressure= =65.2 Torr and T=105°C, vapor pressur‘IOS Torr.
What is the enthalpy yof vaporization of thé liquid? L
a) 17.6kJ
b) 14.8kJ
c) 242KkJ
d) 19.0kJ
e) 29.4kJ




12] A 0.8135 g sample of a compound containing only carbon, hydrogen and oxygen
produces 2.104 g CO; and 0.4306 g H,O in a combustion analysis. What is empirical formula
of the compound?
a) CHO
b) CH,O
C) CHO,

d) C3HO;
)

C4H4O
13] How much heat is required to increase the temperature of 2 moles of benzene (CsHe)
from 10°C to 25°C? The specific heat capacity of benzene is 1.05 J/g.°C. 17 7
a) 8.15kJ
by 2.45kJ
c) 1.23kJ
d) 491KkJ
e) 3.68 KJ

Jco ) { - {

0 . %

R J

‘@

14] The addition of a nonvolatile solute to a liquid results in :

a)
b)

<)

y

15] A solution is prepared by adding 20 g of a substance to 125 g of water at 25 °C. At this
temperature, pure water has a vapor pressure of 23.76 Torr. What is the molar mass of the
substance if the observed vapor pressure of the solution is 22.67 Torr7
a) 32.4 g/mole L .- /
b) 101.5 g/mole Vg gt
c) 86.3 g/mole
d) 60.6 g/mole
e) 123.8 g/mole

the boiling point is increased, the freezing point is increased

the boiling point is decreased, the freezing point is decreased
the boiling point is decreased, the freezing point is increased
the boiling point is increased, the freezing point is decreased

P

~ \;Jf- —-—- )
16] A gas mixture contains 7 g of N», 3 g of H7 16 ¢ of O, and 16 gof CHyina 1 L vessel at
O°C. Calculate the partial pressure of Nj (in atm).
a) 11.2
b) 33.6 N

7;“"7 " -
s T



17] For the reaction : 2 Cl, (g) + 2. HO (g) === 4 HCI (g) + O, (g) at 600°C, Kp=1. A
system contains 2 atm Ciz, 2 atm ?{20 4 atm HCI and 1 atm O/zl at 600°C. Which of the
following statements is correct?
a) the system is already at equilibrium, no shift occurs
b) to reach equilibrium, the system will be shifted to the left
¢) to reach equilibrium, the system will be shifted to the right =2 - =0
d) Kp=Kc 9% P
e) None of these

18] The osmotic pressure of blood at 37°C is 7.7 atm. A solution that is given
intravenously must have the same osmotic pressure as blood. What should be the
molarity of a glucose solution to give a standard pressure of 7.7 atm at 37°C?

a) 0.10M
b) 0.90M B
) 045M )
/4y 0.30M Ol %
¢  15M | — s,

19] What is the pH of a 0.29 M solution of ammonium nitrate NH;NO3; Kb(NH;)=1.8x10"

X . Y AL

C) 9.42 7 b ’: y({& . ; ,/i/. ) E‘,.,}
d) 4.63 - » | (0
a5 ] R . A0
o s T SRR W\
9 ik K
4 i LA

20] Consider the following equilibrium: NO (g) + 03 k) F—_ NO; (g) +,0, (g). Predict
the direction in which the system will shift fo reach equlhbnum for the foHong mixture of
reactants and products taken at 25°C:
NO=3 atm; 05=0.5 atm; NO,=2 atm; O,=1 atm
Given data: AG® (NO) = 87 kJ/mol, AG°(O3) = 163 kJ/mol, AG® (NO,) = 52 kJ/mol,
AG® (0O) = 0 kJ/mol

a) no shift occurs

b) to the left

¢) to the right

d) not enough information is given to answer correctly the question ‘
/ nkK

G g TIvh % »
v o e 18




21] In an experiment, 42.6 g of zinc at 112 °C is placed in 100 g of water, initially at 25 °C in
a calorimeter. The final temperature of the water and zinc is 31.4 °C. What is the specific
heat capacity of zinc in J/g.°C? The specific heat capacity of water is 4.18 J/g.°C.
/2y 0.78
b) 0.39 , e =
c) 0.19 ‘ v e(A2r
d) 0.58 S o
e) 097

22] At 25°C, Kc=400 for C (s) + O, (g) = CO (g), what is the equilibrium parial
pressure of O, (in atm) if CO,, initially at 0.5 atm, is allowed to come to equilibrium?

a) 4.5x107

b) 6.2x10™

¢) 8.3x107

d) 2.5x10°

ey 1.2x10°

23] Which of the following reaction has a positive entropy change?

a) Ca0 (g) + H20 (g) - Ca(OH), (s)

b) 2 NO, (g) - NoOs (g)

¢) CuS04 (s) +5 H,0 (D) > CuS04.5H,0 (s)

d) PCl;s (s) ~ PCl; (1) + Ch (g) £

e) Hy0 (g) - H,0 (D 5 Y
24] The reaction shown is exothermic '

H, (g) + 02 (g) - H,0, (1),  AH=452KJ

Which statement is correct:
a) the reaction is a spontaneous process
b) the reaction is a non spontaneous process
¢) it is impossible to judge on the basis of AH alone

25] For which Kc value for the hypothetical equilibrium shown below does the equilibrium
most strongly tend toward products?
A@+B(g) = C(@®+Dle)

a) 0.015
b) 8.1x107

¢)21.0

d)» 290

ey 3.2x10°
Bonus:
A 1 L sample of an ideal gas, originally at 710 Torr, is compressed to 0.83 L at the same
temperature. What is the new pressure of the gas?

a) 1268 Torr

b) 655 Torr N
¢) 780 Torr o
dy855 Torr o~ N
e) 973 Torr : A\
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