
Chemistry 102 Ð 2007 
PS #1 Answers 
 
From Whitten: 
 
15.  A balloon that contains 2.50 L of air at 1.00 atm is submerged in water to a depth 
that exerts 2.50 atm.  Calculate the new volume of the balloon.  Assume that the 
temperature remains constant. 
 

P1V1 = P2V2  
 
(2.50 L)(1.00 atm) = (2.50 atm) * V2  
V2 = 1.00 L 

 
29.   A weather balloon is filled to the volume of 135. L on a day when the temperature is 
21¡C.  If no gases escaped, what would be the volume of the weather balloon after it rises 
to an altitude where the temperature is -8¡C? 
 

! 

V1

T1
=

V2

T2
 

 

!  

V2 =
135 L( ) 265K( )

294 K
=122 L 

 
35.  A 256-mL sample of a gas exerts a pressure of 2.75 atm at 16.0¡C.  What volume 
would it occupy at 1.00 atm and 100.¡C? 
 

! 

P1V1

T1
=

P2V2

T2
 

  

!  

256mL( ) 2.75atm( )
289K

=
V2( ) 1atm( )
373K

 

 
V2 = 909 mL 

 
37.  How many molecules of an ideal gas are contained in a 5.00-L flask at STP? 
 

STP = 273K, 1.0 atm 
 

!  

n =
PV
RT

=
1.0atm( ) 5.00L( )

0.08206
L "atm
mol"K

# 

$ 
% 

& 

'  
( 273K( )

= 0.22mol 

 

!  

#  of molecules= 0.22 mol( ) "
6.02#1023molecules

mol
=1.34#1023molecules 



1. 
a.  

! 

Volume = "r2h = " 1cm( )2 # 76cm = 238cm3 

!  

Mass= volume"density= 238cm3 "
13.5g
cm3 = 3223g = 3.223kg 

b. 
  

!  

F = ma= 3.223 kg"
9.8 m

s2
= 31.6 

kg"m
s2

 

c. 

!  

Surface area= " r2 = 3.14# 0.01m( )2
= 3.14$10%4m2 

d. 

!  

P =
F

area
=

31.6N

3.14 " 10#4
m
2

=1.01" 105Pa  

!  

1.01" 105Pa#
1atm

1.01" 105Pa
=1atm 

 
e.  A 0.5m tube of Hg inverted and placed in a tub of Hg will stay full.  (You would 
expect the level of Hg to fall to 760mm but thatÕs 0.76m which obviously is impossible in 
a 0.5m tube).  The level of Hg in the 1.0m tube will fall to 760 mm. 

 
 
 

2.   

 

!  

n =1 atom"
1mol

6.02#1023 atoms
=1.66#10$24mol 

!  

V =1m3 "
1000 L

1m3 =1000 L 

! 

P =
nRT

V
=
1.66 "10

#24
mol $ 0.08206

L $ atm

mol $K
$ 2.74K

1000L
= 3.73"10#28atm 

!  

3.73" 10#28atm$
760 torr
1 atm

= 2.83" 10#25torr 

Lowest pressure on earth: 

!  

10" 14torr#
1atm

760torr
=10" 17atm 

 
No comparison. 
 

3.  
a. By eyeball, it looks to be 2 m to a side, or 8 m3 
 (8 m3)(1000 L/m3) = 8000 L 
b. n = (2 x 104 kg)(1000 g/kg)(1 mol/44.01 g) = 4.5 x 105 mol 
 V = nRT/P = (4.5 x 105 mol)(0.08205 Latm/mol.K)(273 K)/(1 atm)  
 V = 1 x 107 L 

 



4. Here is the table of results for a-c: 
 
Mass M2O3 

(g) 
Volume CO2 

(mL) 
Moles CO2 

 
Moles M2O3 

 
MW M2O3 

(g/mol) 
GAW Metal 

(g/mol) 
0.4000 100.6 4.112 x 10-3 2.741 x 10-3 145.92 48.96 
0.3950 90.8 3.711 x 10-3 2.474 x 10-3 159.65 55.82 
0.4010 95.1 3.887 x 10-3 2.591 x 10-3 154.74 53.37 
0.3800 96.5 3.944 x 10-3 2.630 x 10-3 144.51 48.26 

 
 
a. Calculate the number of moles of CO2 produced in each trial.  (Trial 1 in this 

case) 
 

 mol CO2 = n 

  

!  

=
PV

RT
=

(1.00 atm)(100.6 mL)(1 L/1000 mL)

0.08206
Latm

molK( ) 298 K( )
 = 4.112 x 10-3 mol 

 
b. From the mass of M2O3 used in each trial, calculate the molecular weight of the 

metal oxide found in each trial (again, only one sample calculation is needed). 
 

 mol M2O3 = 
  

!  

4.112" 10#3
mol CO2( ) 2 mol M

2
O

3

3 mol CO
2

$ 

% 
& 

'  

( 
) = 2.741 x 10-3 mol 

 MW = (0.4000 g)/( 2.741 x 10-3 mol) = 145.92 g/mol 
 
c. Based on the MW of M2O3, calculate the gram atomic weight of the unknown 

metal for each trial (one sample calculation again). 
 

 GAW M = 

  

! 

145.92g

mol
" 3 15.994 g

mol( )
2

# 

$ 

% 
% 

& 

' 

( 
( 

=48.96 g/mol 

 
d. What is the average atomic weight of the metal calculated from these four trials 

and what is the standard deviation? 
 
 Using Excel: 51 ± 3 g/mol 

 
e. Can you identify the unknown metal?  If so, what is it?  If not, is it random or 

systematic error that is preventing you from doing so.  Answer briefly! 
 
 It is impossible to identify the unknown metal Ð there is too much random error.  
The experimental uncertainty of 3 g/mol means that the metal could be V or Cr.  If there 
is systematic error, it is impossible for us to say because we do not have an externally 
verifiable value. 


