
PHYSICS102  -  Spring Semester 2023 - ODU 

Homework Problem 1 – Solution 

11.4 

1 liter of any gas contains about 0.04 mol of that gas. Multiplied with Avogadro’s con-
stant, NA = 6.022x1023, yields 2.4x1022 air molecules or roughly 5x1022 atoms (most air 
molecules are made of oxygen and nitrogen, where 2 atoms combine into one molecule). 
On the other hand, the atmosphere covers the surface of Earth (510072000 km2) to a 
depth of about 10 km (again, very roughly speaking), for a total volume of about 5.1x109 
km3 or 5.1x1021 liters. So the two numbers are similarly large, but the number of atoms in 
a breath of air is the larger one. 

11.46 

The element with 29 protons is copper. Its atomic number is 29.  
EXTRA: The atomic mass is (roughly) the sum of protons and neutrons = 63. If I were to 
remove one electron, the atom would be ionized, but it would still be a copper atom. 

11.52 

Germanium is element 32.  If we add one proton to each Germanium nucleus, then we 
make element 33, which is arsenic.  Arsenic is poisonous.  

11.62 

Most of the atoms around us were formed in the Big Bang or in stars before our solar sys-
tem was formed and are therefore older than the Sun. A newborn infant is just a new 
combination of these already pre-existing atoms.  

11.64  

The atomic mass of carbon is roughly 12 (it’s exactly 12 for a pure Carbon-12 isotope 
sample), and for oxygen, it is 16. For that reason, one mol of each weighs 12 g vs. 16 g. 
So for the same amount of total mass (1 kg), you get fewer mols of oxygen, and hence 
fewer atoms. In fact, 1 kg of oxygen contains only ¾ as many atoms as 1 kg of carbon. 
EXTRA: On the other hand, (neutral) Carbon has only 6 electrons, and oxygen has 8. So 
the total number of electrons for both masses is roughly the same.  


