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Dr. Richard Nafshun
1.
A student sets an amplifier dial on 10.0 and the volume of the guitar is measured to be 62 decibels.  The student turns the dial up to 11.0 and the volume is measured to be 72 decibels.  Estimate the volume when the dial is set to 10.6.
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x = 6 decibels  
The volume when the dial is set to 10.6 is estimated to be 62 + 6 = 68 decibels
2.[image: image4.png]chloroform

g Temp. (°C) V.P. (torr)
H 10 102
a 20 161
5 30 245
£ 40 365
2 50 527
2 60 743
g 70 1020
= 80 1367
90 1795

Temperature

‘The above vapor pressure data were obtained for chioroform. Estimate by interpolation the
temperature (in °C) when the vapor pressure = 300 torr.
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x = 4.6 ºC  

The temp when the vapor pressure 300 torr is estimated to be 30 ºC + 4.6 ºC = 35 ºC

3.
A student isolates a sample of tritium (t1/2 = 12.26 years) containing 1,000 atoms.  What will be the number of tritium atoms 12.26 years from now?  What will be the number of tritium atoms 50.00 years from now?

The half-life of tritium (hydogen-3) is 12.26 years.  The meaning of this is that in 12.26 years half the sample will decay.  In other 12.26 years half of that sample will decay...
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The above plot shows 1000 hydrogen-3 atoms decaying.  After one half-life (12.26 years) 500 remain.  After another half-life 250 remain...  By 2000 years no hydrogen-3 atoms remain.  All have decayed into helium-3:

31H → 0-1e- + 32He


This first-order process can be mathematically expressed as


ln[At/Ao] = -kt


where At is the amount of sample at time t, Ao is the original amount of sample, k is the decay constant, and t is the time.


The decay constant, k, can be determined from the half-life.  The half-life is the time required for half the sample to decay.


ln[1/2] = -kt1/2

The half-life of tritium is 12.26 years

ln[1/2] = -k(12.26 y)

note:
ln[1/2] is –0.6931, can you show this on 
your calculator?


-0.6931 = -k(12.26 y)


k = 0.05654 y-1

Now that we have determined the decay constant we can calculate the number of tritium atoms 12.26 years from now?  2000 years from now?

For 12.26 years:
ln[At/Ao] = -kt




ln[At/1000] = -(0.05654 y-1)(12.26 y)




ln[At/1000] = -0.6931




to solve we need to take the antilog (ex)of both sides:




e(ln[At/1000]) = e(-0.6931)



At/1000 = 0.5000




At = 500

For 50.00 years:
ln[At/Ao] = -kt




ln[At/1000] = -(0.05654 y-1)(50.00 y)




ln[At/1000] = -2.83



to solve we need to take the antilog (ex)of both sides:




e(ln[At/1000]) = e(-2.83)



At/1000 = 0.0592



At = 59.2
We must examine this number and conclude that about 59 tritium atoms remain after 50 

years. 
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