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Section 1.4: Carbohydrates and Lipids 
Mini Investigation: Modelling Carbohydrates, page 33 
A. The waste product of the dehydration synthesis is water, H2O. 
B. Answers may vary. Sample answer: The three molecules I created were glucose, C6H12O6, 
fructose, C6H12O6, and sucrose, C12H22O11. 
The ratio of C:H:O for glucose is 1:2:1. 
The ratio of C:H:O for fructose is 1:2:1. 
The ratio of C:H:O for sucrose is 12:22:11. 
C. Glucose and fructose have the same chemical formula, so they are structural isomers. 
D. Cellulose is the large polysaccharide that I created that is similar to the glucose chain I 
created. I could have formed a starch molecule, which is another large polysaccharide. 
E. The large number of OH groups tends to make the molecule polar. This means molecules are 
more likely to be soluble in water, a polar solvent, when the carbon chain contains –OH groups. 
 
Mini Investigation: Modelling Lipids, page 37 
A. Hydroxyl and carboxyl groups are involved in the dehydration synthesis reaction in Step 2. 
The waste product of the reaction is water. 
B. The overall chemical formula of the triglyceride is C19H32O6. 
C. The C:H:O ratio in the triglyceride I synthesized is 19:32:6. 
D. Carbohydrates have a C:H:O ratio of 1:2:1. In comparison, triglycerides have the ratio 
19:32:6 and therefore, have less oxygen and more hydrogen per carbon unit.  
E. Oxygen is less abundant in fats. 
F. Each of the three acids is a non-polar molecule. Glycerol is a polar molecule. The final 
triglyceride is significantly less polar than the original glycerol molecule.  
G. Individual fatty acid molecules are acidic, glycerol is not acidic, and when they combine the 
triglyceride is not acidic. 
H. Answers may vary. Sample Answer: Steroids all have a four-ring structure and differ in 
relation to the functional groups attached. 
 
Section 1.4 Questions, page 38 
1. (a) An isomer is a molecule that has the same chemical formula as another molecule but the 
two molecules differ from one another by having a different atomic arrangement.  
 (b) Molecules (iii) and (iv) are isomers because they share the chemical formula, C6H11O7. 
2. Carbohydrates are hydrocarbons that are dependent on their length, structure, and functional 
groups to determine their solubility. They are useful sources of structural materials and energy 
for living organisms.  
3. Monosaccharides are the primary fuel source for human cells. They are broken down during 
energy production or polymerized to form disaccharide or polysaccharide chains. Disaccahrides 
are mainly food in human food sources and lactose is a disaccharide found in milk. 
Polysaccharides are used for structural purposes and for glucose storage. 
4. Carbohydrates are polar and lipids are non-polar. Polar carbohydrates are very hydrophilic and 
dissolve in water if they are small enough. Lipids are hydrophobic and insoluble in water. These 
properties make lipids useful in cell membranes and as water proofing molecules. 
5. Most polysaccharides are insoluble in water because they are too large to dissolve. 
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