
Phys 24 
Homework 2 
Due at or before the beginning of class, Tuesday Sept. 15 

Solutions to homework problems should always clearly show how you arrived at 
your answer (your calculations and an explanation of your reasoning), not just 
state the answer itself.  If you use information from sources other than class 
notes, be sure to cite where the information comes from.  

1. Dessler problem 2.3: A reporter asks you to explain why scientists are so 
confident that the Earth has undergone a general warming over the past 
few decades.  Knowing that reporters hate long answers, write an answer 
that takes 60 seconds or less to deliver.  

2. In late August of this year, the Pennsylvania Department of Environmental 
Protection issue the Pennsylvania Climate Impacts Assessment Update, 
an updated report on likely impacts of climate change in our state.  There 
is a story at https://stateimpact.npr.org/pennsylvania/2015/08/27/pa-
climate-change-report-warns-of-hotter-summers-destructive-storms/ 
(which I’ll also link from Moodle) reporting on the release of the new 
study.  As is often the case for climate change stories, many of the 
comments posted in response to the story are quite negative and 
skeptical.  Here is just part of one comment: 

“BS, the usual lies and distortions. Philadelphia mean January 
temperature in 2015 was 31, mean temperature in 1949 was 39.8, 
the mean dropped in 66 years, the opposite of the claims. The 
weather per NOAA is less severe than in the past. The weather per 
NOAA is actually cooler in the US since 1998. The world as a whole 
has not warmed for two decades, the antarctic sea ice at record 
levels, surface temperatures show no warming trend since 1969, 
the mid and lower troposphere no trend in 57 years, the atlantic 
arctic near record sea ice this last february, arctic average up since 
2013, arctic average in 2015 similar to 1974 per the IPCC 1995 
report, northern hemisphere, half the world 5th highest snow and 
ice cover ever recorded in November last year, Greenland 300 
billion tons of new ice, sea ice melt a month later than usual.” 

Choose any two of the specific statements in that comment, and do the 
following: (a) gather your own data to check the specific claims made, 



citing the source of your data and explaining why you chose that source; 
and (b) discuss why the claim is or is not compelling, that is whether or 
not the claim made supports the commenter’s apparent position that the 
Earth’s climate is not warming.  

3. A leaf falls from a tree and is buried in mud, and eventually it is preserved 
in sediment at the bottom of a lake.  Thousands of years in the future, 
scientists extract a core sample from that ancient lake bed and use 
carbon dating to determine the age of that leaf.  A key assumption of that 
dating is that the 12C /14C ratio in the atmosphere is constant over time.  
But for a brief period in the early 1950s, the fraction of 14C was about 
twice its equilibrium value (i.e. it was about 2 14C  atoms per trillion 12C 
atoms, rather than 1 per trillion), due to the release of extra 14C by above-
ground nuclear weapons testing.  If the leaf fell during that period (and 
we assume that it accumulated all of its carbon during that same period), 
how large an error would the future scientists make in determining its age 
if they assumed a more typical value for the carbon isotope ratio?  Give 
the approximate number of years they would be off, and whether their 
derived age would be older or younger than the true age.  

4. The coal and oil we are burning today formed from plants that died and 
were buried about 100 million years ago.  What fraction of their original 
14C content do these fossil fuels contain?  As we burn them and the 
carbon is released into the atmosphere, what effect will that have on the 
12C /14C ratio in the atmosphere?  

5. A very rough rule of thumb for radioactive dating is that you can use a 
particular isotope for dating over a time span from about 0.1 half lives to  
about nine or ten half-lives of that isotope.  Why is this?  Explain what you 
think the limiting factors are on both ends of the range, supporting your 
answer with a calculation.  

 


