Chapter 3 answers
The Chemistry of Life
Visual Understanding

Fig. 3.7

Based on the figure explain why it is difficult to use radiocarbon dates on things that are older than about 50,000 years.

In order to assess a radiocarbon date you must be able to estimate the ratio of 14C to 12C in the object.  Every 5,600 years it has about half the amount of 14C it had when it died.  This was not a large number to begin with.  In 11,200 years (the example in Figure 3.7) there was only ¼ the amount of 14C there was when the organism died.  By the time that the organism has been dead for 50,000 years there is approximately 1/512 the amount of 14C it started with.  This is such a small amount that the measurement becomes very inaccurate.

Figs. 3.12 

How can these things – drops of water clinging to a web and insects walking on water – occur?

The hydrogen bonds that bind water molecules together allow the cohesion necessary to form water droplets such as the dew on a spider web.  The same force, the hydrogen bonds, also provides a sufficiently strong surface that some small insects are able to walk across it without sinking.

Challenge Questions

Some Simple Chemistry

What happens if an atom of an element gains or loses electrons?  What happens if an atom of an element gains or loses neutrons?  What happens if an atom of an element gains or loses protons?

An atom of an element that gains or loses electrons becomes a charged ion.  An atom of an element that gains or loses neutrons becomes an isotope of that element, weighing a little more, or a little less, than the average weight.  An atom of an element that gains or loses protons is no longer that element.  It has become the element just to the right or to the left of it on the periodic table of the elements.  Scientists can do this in the lab but it takes a great deal of energy.  It does happen in nature with some elements.

Water: Cradle of Life

You are on a 10-day backpacking trip with a small group of friends.  Yvonne has washed out a set of water bottles of with bleach.  Before she can rinse them Carlos, hot and thirsty, picks one up and drinks it, drops it and begins to choke.  What is the problem, and what can you do for him?

Bleach has a pH of between 12 and 13, much too high for the delicate tissues of the mouth and throat.  It can cause serious damage.  In order to neutralize the bleach Carlos swallowed you could give him lemon juice or orange juice, with a pH of 2, to counteract the high pH of the bleach.  You could give him milk or yogurt or even plain water to help dilute the bleach.  If you had bicarbonate of soda, a buffer (Alka-Seltzer, Tums, or similar antacids would work) that would also help.

Macromolecules

Gloria, who is 6 years old, has become very ill with the flu.  She has been vomiting, has diarrhea, and is running a very high fever.  Explain the two major biochemical problems that Gloria faces.

She is losing a great deal of water.  As her tissues lose water she faces many potential problems with her cells.  Her high fever, if not stopped, can actually denature many of the proteins in her body.  If her proteins – enzymes especially, stop working, she will die rapidly.

