
Organic Chemistry
Study of Carbon containing molecules

Carbon forms the backbone of many of the 
biological systems on Earth.



Carbon has 4 electrons to 
share (so it can make 4 bonds)

It can make 4 single bonds:

It can also form double 
bonds:



All living things contain carbon.  Which of the 
following statements are true about carbon atoms?

I. Each carbon atom can form single bonds with up to four 
other carbon atoms.

II. Each carbon atom can form double bonds with up to two 
other carbon atoms.

III. Carbon atoms can join together to form chains or rings.
IV.  A single molecule of some compounds can contain 

thousands of carbon atoms

A. I, II, III, and IV
B. II and III only
C. I and III only
D. I, II, and III only



Answer:  A – I, II, III, and IV

(All four are properties of Carbon)



Biological Molecules

 When bonding occurs between two or 
more carbon atoms an organic molecule is 
formed.

 monomers – the small building blocks
 polymers – the complex molecules formed 

from the repeating subunits



Nucleic acids, proteins, and other large biological 
molecules are known as polymers because

A. they are the base units used in the 
formation of plastics.

B. they all have the capability of functioning 
as enzymes.

C. they all contain only ionic bonds.
D. they contain many small, repeating 

subunits bonded together.



Macromolecules
(complex organic molecules)

4 basic classes:
 Carbohydrates
 Proteins
 Lipids
 Nucleic Acids



All carbohydrates have following ratio 
1 Carbon: 2 Hydrogen : 1 Oxygen

saturated fats- fatty acids do not contain any 
double bonds between the CH2
unsaturated fats- fatty acids contain some 
carbon-carbon double bonds.

LipidsCarbohydrates

Proteins Nucleic acids

C, H, O, N, S 



Carbohydrates Lipids Proteins Nucleic Acids

Building Blocks
(monomers)

• monosaccharides 
(glucose, fructose, 
ribose, etc.)

• glycerol
• fatty acids

• amino acids (20 
different amino 
acids)

• nucleotides 
(adenine, cytosine, 
guanine, thymine, 
uracil)

Function(s) in cells

• energy storage
• structural 
support (plant cell
walls)

• energy storage
• insulation
• protective 
covering
• lubrication

• muscle 
contraction
• oxygen transport
• immune 
responses
• chemical reactions

• information 
storage

Elements Present
• carbon
• hydrogen
• oxygen

• carbon
• hydrogen
• oxygen

• carbon
• hydrogen
• oxygen
• nitrogen
• sulfur (some)

• carbon
• hydrogen
• oxygen
• nitrogen
• phosphorus

Water Soluble • yes • no • many • yes

Examples

• sugars
• starches 
(glycogen & 
cellulose)

• fats
• oils
• waxes

• enzymes
• hemoglobin
• muscle fibers

• RNA
• DNA



A student is given a small amount of unknown tan-colored 
liquid substance. This unknown liquid is placed into a glass 
of water and mixed. Despite mixing, the tan liquid remains 
separated from the water and collects as a large droplet at 
the top. Which of the macromolecule groups is this liquid 
MOST likely to be a member of?

A. carbohydrates
B. lipids
C. nucleic acids
D. proteins



 Answer:  B – lipids
 (lipids are not soluble in water so it 

stays separated)



Cellular processes are carried out by many different types of 
molecules, mostly proteins. The function of each protein 
molecule depends on its shape which, in turn, is determined 
by the protein's specific sequence of .

A. amino acids
B. nucleotides
C. monosaccharides
D. triglycerides



 Answer:  A - amino acid
 (The question really asked is what are 

proteins was made of?)



In which of the following are lipids 
found? 

A. in saturated and unsaturated fats
B. in biological membranes
C. in some vitamins and steroids
D. all of these



 Answer: D - all of the above
 (lipids make up all three!)



Water
 Polarity of water:  The bent shape gives a partial 

negative charge around the oxygen area, and a partial 
positive charge around the hydrogen atoms.  So water has 
a positive side and negative side.

 Because water is a polar substances it can dissolve ionic 
compounds such as salt and other polar substances such 
as sugar

 Water is called a universal solvent because it can 
dissolve so many substances.



Other properties that result from 
structure of water molecule

 Density:
 Another interesting property of water is that 

solid water (ice) is less dense than liquid water.



Water has a high specific heat, which means that it requires 
a great deal of heat to change its temperature.
Which of the following helps support life on Earth and is a 
result of water's high specific heat?

A. Water droplets tend to clump together in drops instead of 
spreading out in a thin film, allowing it to move through the 
roots of plants and through blood vessels in the human body

B. In freezing temperatures, ice rises to the top of lakes and 
provides an insulating layer that keeps the rest of the water 
from freezing.

C. The water that covers over 70% of the Earth's surface stabilizes 
the weather and climate of the Earth.

D. Water is part of a continuous cycle in which liquid water falls 
to the Earth's surface, is evaporated back into the atmosphere, 
and condenses into clouds that produce precipitation.



Answer: C - The water that covers over 70% 
of the Earth's surface stabilizes the weather 
and climate of the Earth.
Explanation - A, B, and C are all properties 
of water.  A = adhesion, B= Density, C= High 
Specific Heat (since water requires a great 
deal of heat to change its temperature it can 
absorb a lot of heat to cool the environment 
and effect weather.) Selection D refers to 
the water cycle.



Water and Life

 Water is the most abundant molecule 
found in living organisms

 Most plants and animals are made up of 
more than 60% water by mass

 Almost all the chemical reactions in life 
processes occur in solutions of water



Water is the most abundant molecule found in living organisms. Most mammals, in 
fact, are approximately 70% water by weight. About two-thirds of this water is 
present inside cells. The other one-third is present outside cells (e.g., in blood 
plasma or other body fluids). Why is water so important to cells?

A.  Water determines which proteins are translated from the cellular 
DNA.

B.  The main structural component found in plasma membranes and cell 
walls is water.

C.  Almost all the chemical reactions in life processes occur in solutions 
with water.

D.  Water is stored in the cells to be used when the organism gets 
thirsty.



Answer:
C - Almost all the chemical reactions in 

life processes occur in solutions with 
water.



Enzymes assist chemical reactions

Enzymes bind to the substrates .  Substrates fit into the 
active site. Each enzyme is shaped for specific substrates.



To which of the following could this complex best 
be compared?

A. Shoe and sock
B. Lock and key
C. Salt and pepper
D. Dime and penny



Answer:  B - Lock and key

Explanation: The active site is shaped for 
a specific substrate, just like a lock has a 
specific key that fits into it.



The Enzyme lowers the amount of 
energy that is needed for reaction 
and speeds up the reaction!



Many of the biochemical reactions that occur 
within your cells are catalyzed by enzymes. 
Which of the following statements is true 
about most enzyme-assisted reactions?

A. They can take place only within a ribosome.
B. Enzymes are quickly used up during the 

reactions.
C. They can take place at any temperature or pH.
D. They occur more quickly than reactions 

without enzymes.



 Answer: D - They occur more quickly than 
reactions without enzymes.

Explanation: Definition of an enzyme is a 
biological catalyst that decreases amount of 
energy needed for reaction to occur and 
speeds up the reaction.
Enzymes can assist in chemical reactions 
throughout the cell and body, they are not 
used up during a reaction, and they can only 
occur within a certain pH level range and 
temperature range. 



The enzyme is not consumed during 
reaction, it continues to assist other 
reactions.



Enzymes are catalysts. This means that they 
are able to speed up chemical reactions. 
Which of the following statements is also 
true of enzyme catalysts?

A. They increase the energy that is released by reactions.
B. They increase the energy that must be absorbed by 

reactions.
C. They must be continuously replaced after each catalyzed 

reaction.
D. They are not used up by reactions



 Answer: D - They are not used up by the 
reaction.

 (Explanation – enzymes are not consumed 
during the reaction, they continue to help 
other substrates proceed through a 
reaction)



Temperature and pH can cause 
enzyme to change shape and not 
work.



The above graph shows how temperature affects the rate of a reaction 
that uses the catalase enzyme. At what temperatures, approximately, is 
the enzyme the most effective?

A. between 37°C and 60°C

B. between 0°C and 27°C

C. between 60°C and 100°C

D. between 27°C and 37°C



 Answer: D - between 27°C and 37°C

 (Explanation:  The most effective 
temperature will be the peak of the graph 
which is between 27°C and 37°C) 
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