Chemistry 10292007
PS #1 Answvers

From Whitten:

15. A bdloontha contains2.50L of air at 1.00 atm is submerged in water to a depth
that exerts 2.50atm. Calculate the new volume of thebdloon. Assume that the
temperature remains congant.

PiV1i=PV;,

(2.50L)(1.00 am) = (2.50 atm) * V>
V,=1.00L

29. A weathe bdloonisfilled to thevolume of 135. L onaday when thetemperatureis
21;C. If nogases escaped, wha would be the volume of theweather bdloonafter it rises
to an dtitudewhere thetemperature is-8{C?

Vi_ Ve

T T2

v, - (135L)(265K) _
294 K

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

PiV1i_ P2
T: T2

(256mL)(2.75atm) _(V2)(1atm)
289K ~ 373K

V,=909mL
37. How many molecules of an ideal gas are contained in a5.00-L flask at STP?
STP=273K, 1.0am

- ﬂ = (L.0atn)(5.00L)

L "atm

=0.22mo
ée 0820678(273K

,6.02#10”molecules
mol

# of molecules (0.22 mo)" =1.34#10"molecule:




1.
a. Volume =sr’h = Jt(lcm)2 - 76cm =238cm’

Mass= volume"density= 238cnt "1:&539: 32231=3.22%g

b. F=ma=3.223 kg 22 M=31 659" M
53 g

c. Surface area "r* = 3.14—;&/(0.01r’r)2 =3.14$10%*m?
d.pP-— - 31'6114 ~=1.01"10Pa

area 3.14" 10" m

I latm
1.01" 10°Pa#—— = =latm
1.01" 10°Pa

e. A 0.5mtubeof Hginverted and placed in atub of Hg will stay full. (Youwould
expect thelevel of Hg to fall to 760mm buttha@ 0.76mwhich obvioudy isimpossiblein
a0.5mtube. Thelevel of Hginthel.0mtubewill fall to 760mm.

n=1 atont 1mol =1.66#10%*mol

6.02#10% atoms
% =1000 L

mS

V=1m’"

L-atm

aRT 1.66 x 10~ mol- 0.08206 -2.74K
P= = mol-K =3.73x 10 atm
A\ 1000L

3.73" 10*‘28atm$%r: 2.83" 10%torr

L owest pressure on earth: 10 om0 _ 16175
760torr

No comparison.

a By eyebdl, it looksto be2 mto aside or 8 m®
(8 m*)(1000L/m°®) = 8000L

b. n = (2 x 10" kg)(1000g/kg)(1 mol/4401g) = 4.5 x 10° mol
V = nRT/P = (4.5 x 10° mol)(0.08205L atm/mol'K)(273K)/(1 atm)
V=1x10"L



4. Hereisthetable of resultsfor a-c:

MassM,0; VolumeCO, MolesCO, MolesM;,0; MW M,0; GAW Metal

(9) (mL) (g/mol) (g/mol)
0.4000 1006 4112x10° 2.741x 10° 14592 4896
0.3950 908 3.711x 10° 2474x10° 15965 55.82
0.4010 951 3.887x10° 2591x 10° 15474 5337
0.3800 965 3.944x10° 2630x 10° 14451 4826

a Cdculate the number of moles of CO, produced in each trial. (Tria 1 in this
case)

ol GO, = n = Y. = (1:00 atm)(100.6 ml)(1 L/1000m0) _ 1150 10% mol
RT (

0.08206 =7)(298 K)

olK

b. From the mass of M,03 used in each trial, calculate the molecular weight of the
metal oxide foundin each trial (again, only onesample calculation is needed).

$ 1
mol Mz05 = (4.112" 10Pmol CO, )& 2208 = 2.741x 10° mol
83 mol CO, {

MW = (0.4000g)/( 2.741x 10° mol) = 14592 g/mol

C. Based on the MW of M,0g3, caculate the gram atomic weight of the unknown
metal for each trial (onesample calculation agan).

145.92° 3(15.994i

GAW M = ol
2

) =4896 g/mol

d. Wha is the average atomic weight of the metal calculated from these four trials
andwha isthe standad deviation?

Using Excel: 51 + 3 g/mol

e. Can you identify the unknown metal? If so, what isit? If not, is it randomor
systematic error that is preventing you from doingso. Answer briefly!

It isimpossible to identify the unknown metal Bthere istoo much randomerror.
Theexpeimental uncertainty of 3 g/mol meanstha themeta could beV or Cr. If there
is systematic error, it isimpossible for usto say because we do not have an externdly
verifiable value



