
P
rogress test 2

M
ultiple choice questions


W

hich of the follow
ing solutions has the highest boiling point?


N

aC
l 0.1m


H

C
l 0.2m


K

2 SO
4  0.1m


G

lucose 0.2m


W

hen does an osm
otic equilibrium

 take place betw
een tw

o solu-
tions separated by a sem

i-perm
eable m

em
brane?


 In case the tw

o solutions have the sam
e m

olar concentration


 In case the tw
o solutions have the sam

e osm
olar concentration


 In case the tw

o solutions have the sam
e m

olality


In case the tw
o solutions have the sam

e ionic strength






H

ow
 does the solubility of a gas into a liquid vary?


 It is alw

ays the sam
e for all the gases


 it depends on the pressure of the gas over the liquid


 it is independent of the solvent's nature


 it is independent of the pressure of the gas over the liquid


G

iven the reaction: N
2 +3H

2 
  2N

H
3 , how

 can this equilibrium
 be 

reached in a closed flask of 1L at 500°C
?


 In case there are only stoichiom

etric am
ounts of N

2 , H
2  and N

H
3


 In case there is only N

H
3


 in case there is only N

2


 in case there is only H

2


O

n w
hich param

eter does K
c depend?


Pressure


 concentration of reagents


 tem

perature


 none of the above







E
xercise 6

W
hich is the m

olar concentration of a solution prepared by diluting 
w

ith w
ater 0.5m

l of a com
m

ercial solution of am
m

onia (N
H

3 , 30%
w

, 
d=0.91g/m

l) up to a volum
e of 250m

l?

30%
w

 m
eans 30 g of N

H
3  in 100g of solution

M
olar concentration = m

ol of N
H

3  in 1L of solution
→

 First w
e need to convert the w

eight of solution in volum
e via the 

density

d=g/V
   →

 V
 = g/d = 100/0.91 = 109.9 m

l = 0.11 L
M

= 30/ (17·0.11) = 16.04 M

Then w
e need to dilute the stock solution: C

1 V
1  = C

2 V
2

C
2 = (C

1V
1) / V

2 = (16.04·0.5) / 250 = 0.032 M



E
xercise 7

 0.743g of a covalent com
pound are dissolved in 150m

l of w
ater at 

15°C
. This solution has π=1.535atm

, calculate the form
ula w

eight of 
the com

pound.

π = C
RT = (gRT) / (FW

·V
)    

→
 FW

 = (gRT) / πV
 = (0.743·0.082·288) / (1.535·0.15) =

            = 17.55 / 0.23 = 76.30 D
a

E
xercise 8

 1L of a solution of glucose (FW
=180) exerts π=2.7atm

. O
nce 3g of 

N
aC

l (FW
=58) are added to this solution, the osm

otic pressure doubles. 
H

ow
 m

any gram
s of glucose w

ere in the first solution?

π
1  = C

1 RT = 2.7 atm
 

π
2  = C

2 RT = 2·π
1  =5.4 atm

C
2 RT = 2·C

1 RT             but     C
2  = (n

glucose  + n
N

aC
l [1+α(ν-1)]) / V

→
     (n

glucose  + 2n
N

aC
l ) = 2 n

glucose

(g/180) + (2·3/58) = 2g/180

g
glucose =180·0.103 = 18.62 g

E
xercise 9

 2m
ol of PC

l5  are heated in a volum
e of 2L. A

t equilibrium
, 40%

 of 
PC

l5  has dissociated in PC
l3  and C

l2 . C
alculate K

c.

PCl5   
  PC

l3   + C
l2

n(1-α)
    nα      nα

K
c=

n
αV
· n

αV

n
(1−

α
)

V

=
n·α

2

V
(1−

α
) =

2·0.16
2·0.6

=
0.27

M

E
xercise 10

 3 m
ol of SO

2  and 1.5 m
ol of O

2  are m
ixed in an em

pty cylinder of 2L 
at 1350K

. W
hen the reaction 2SO

2 +O
2  

 2SO
3  reaches the equilibri-

um
, there are 0.9 m

ol of O
2 . C

alculate K
c.

no.m
ol

SO
2

O
2

SO
3

A
t start

3
1.5

0
C

ons./prod.
-2x

-x
+2x

A
t equilibrium

0.9

1.5-x = 0.9     →
 x = 1.5-0.9 =0.6

[SO
2 ] = (3-2x)/2 = (3-1.2)/2 = 0.9 M

[O
2 ] = 0.9/2 = 0.45 M

[SO
3 ] = 2x /2 = 0.6 M

Kc=
[SO

3 ] 2

[SO
2 ] 2·[O

2 ] =
0.6

2

0.9
2·0.45 =

0.36
0.364

=
0.99

M
−

1


