5. 
What is the partial pressure of methane in a gas vessel of 5.00 m3 containing 16.0 g of methane (CH4) and 32.0 g of oxygen at 297.8K.

5.  
What is the partial pressure of methane in a gas vessel of 5.00 m3 containing 16.0 g of methane 
 
(CH4) and 32.0 g of oxygen at 297.8K.

MCH4 
= (1 x  12.0) + (4 x 1.0)  
=  16.0 g mol-1
MO2
= (2 x 16.0)

= 32.0 g mol-1
nCH4
= 16.0 g/ 16.0 g mol-1
= 1.00 mol

nO2
= 32.0 g / 32.0 g mol-1 
= 1.00 mol

nTotal 
= nCH4 + nO2 

= 2.00 mol

XCH4
= nCH4 / nTotal

= 0.500

XO2
= nO2 / nTotal

= 0.500

pTotal
= nTotal R T / V

= 2.00 mol x 8.31 Pa m3 K-1mol-1 x 297.8 T / 5.00 m3 =  990 Pa

pCH4
= XCH4 x pTotal

= 0.500 x 990


= 495 Pa
4.
Explain the physical basis behind the use of radionuclides in radiodating, 
 
Provide 2 examples to support our answer.

Carbon-14 is produced in the atmosphere from 147N  : 
 147N + 10n( 146C + 11H
Once formed the carbon-14 is incorporated into plants during photosynthesis in a particular ratio to carbon-13 as a result of the ratios in the air.  Carbon-14 is a radionuclide and decays with a t ½  = 5730 y.
 decay: 0-1ebeta  particle; high E electron

eg. 146C    (   147N    +   0-1e
Radiodating : The disintegration rate of a radionuclide N is independent of the chemical state of the atom.  Radioactive decay is kinetically a first order process: N = no of disintegrations/s

k = decay constant      Rate= -dN / dt = kN           

We can therefore use the laws of kinetics to predict how much activity should exist after a certain period if we know the activity at the start and the characteristic decay constant k for the radionuclide.

lnNo - lnN = k t   (  t½ = ln2 / k 

 210Pb:  t ½ = 21 y  - sediments
- this isotope forms in the U decay series.

    14C:  t ½  = 5730 y - biological materials

5. 
The radioisotope of carbon, C-14, is used in radiodating matter or organic origin. The normal activity due to the presence of C-14 is 15.3 counts per minute per gram of carbon in living tissue. The time for the activity to reduce to 50% of the initial activity is 5730 years.   

· The dating of charcoal from a cave site gives an activity of 5.2 counts per minute per gram of carbon in the charcoal, how old is this ancient fire?

ln No - ln N = k t   
ln1 - ln0.5 = k t½



 t½ = ln2 / k

k = ln 2 / 5730 = 1.209e-4 y-1
ln 15.3 - ln 5.2 / 1.209e-4 = 8 920 years
3.
Draw a Lewis Dot structure and predict the electronic and molecular geometries 
 
for hydrogen sulphide (H2S) using VSEPR theory.


H2S   
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4.
Which of the following molecules would have a dipole moment? Explain your answer using 
 
electronegativity and molecular symmetry reasons.


i)
CCl4


ii)
CHCl3

The CCl and CH bonds are polarised as there are EN differences between the atom pairs in each of the bonds.  Due to the tetrahedral symmetry in CCl4 the polarised bonds cancel each other and there is no net dipole moment. In CHCl3 there is a dipole moment as the CH bond is less polar than the CCl bonds.
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