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Biochemistry Test—Biology   


Name________________________ 
Biochemistry Unit Test 

Biology I

Multiple Choice 

1. The structure of an organic molecule is represented below
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In this organic molecule, which element does each X identify?

a. Iron

b. Carbon

c. Sodium

d. Phosphorus     


2. The table below shows the elemental composition of three different types of organisms

Elemental Composition of Selected Organisms (% by weight)

	Element
	Human
	Alfalfa

(plant)
	E.coli

(bacterium)

	O
	65.0
	77.9
	73.7

	C
	18.5
	11.3
	12.1

	H
	9.5
	8.7
	9.9

	X
	3.3
	0.8
	3.0

	P
	1.0
	0.7
	0.6

	S
	0.3
	0.1
	0.3

	Total
	97.6%
	99.5%
	99.6%


The X in the table represents which of the following elements?

a. Calcium (Ca)

b. Iron (Fe)

c. Nitrogen (N)

d. Sodium (Na)

3. Which organic molecule is classified as a carbohydrate?

a. Amino acid

b. Fatty acid

c. Nucleotide

d. Sugar

4. Polysaccharides are polymers of

a. Monosaccharides

b. Lipids

c. Protein

d. Unsaturated fats

5. Amino acids are monomers of 

a. Disaccharides

b. Proteins

c. Nucleotides

d. Steroids

6. All of the following are examples of lipids except
a. Saturated fats

b. Glucose

c. Cholesterol

d. Steroids

7. All the following are parts of nucleotides, except
a. Amino Acid

b. 5-carbon sugar

c. Nitrogen Base

d. Phosphate 

8. Which is NOT a function of a lipid

a. Enzyme

b. Energy Storage

c. Membrane 

d. Insulation

9. Which polymer is NOT correctly paired with its monomer?

a. Cellulose; glucose

b. Protein; fatty acid

c. Starch; glucose

d. Nucleic acid; nucleotide

10. The function of ALL enzymes is to 

a. Digest foods

b. Speed up chemical reactions

c. Fight diseases

d. Filter the blood

11. Which statement about enzymes is NOT correct?

a. Enzymes are composed of proteins

b. Enzymes form a temporary bond with a substrate

c. Enzymes are destroyed when they are used and must be made before each reaction.

d. Enzymes are specific because of their shape and speed up only certain reactions.

12. Starch is broken down in the mouth by saliva, which contains the enzyme:

a. Amylase

b. Lipase

c. Protease

d. Starchase

13. Polymers are made by a process called:

a. Oxidation

b. Condensation Synthesis

c. Hydrolysis

d. Reduction

14. The by-product of condensation synthesis is:

a. Oxygen

b. Carbon Dioxide

c. Methane

d. Water

15. The breakdown of polymers (large molecules) by adding water, which is the reverse of condensation synthesis is:

a. Oxidation

b. Burning

c. Hydrolysis

d. Reduction

16. Two chemical equations are shown below

Starch + Water (A( Maltose + Maltose

Fat + Water ( B ( Glycerol + Fatty Acids


What do letters A and B represent?

a. A—lipase; B—pepsin

b. A—pepsin; B—amylase

c. A—amylase; B—lipase

d. A—amylase; B—pepsin

17. The structural diagram is an example of which molecule?
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a. Lipid

b. Protein

c. Nucleic Acid

d. Carbohydrate

18. This organic molecule is used for energy storage and insulation.

a. Carbohydrate

b. Fat

c. Protein

d. Nucleic acid

19. Glycerol and fatty acids result when this is digested.

a. Carbohydrates

b. Protein

c. Fat

d. Nucleic acid

20. Its end product is a simple sugar when digested.

a. Carbohydrate

b. Fat

c. Mineral

d. Protein

21. Amino acid is to protein as

a. fat is to lipid.


b. DNA is to RNA.


c. sugar is to fat.


d. simple sugar is to starch.

22. Which of the following is NOT a monomer?

a. a glucose molecule


b. an amino acid


c. a nucleotide


d. a protein

23. Which of the following is NOT a function of proteins?

a. store and transmit genetic information


b. help to fight disease


c. control the rate of reactions


d. move substances into or out of cells

24. A lab was conducted in which the effect of environmental temperature on rate of digestion was tested.  Four test tubes were set up with a mixture meat and gastric juice (HCl and pepsin).  The test tubes were placed in water baths of the following temperatures: 15oC, 25oC, 35oC (body temp), and 40oC.  Which of the following choices would be the independent variable for this experiment?

a. Enzymes

b. Digestion

c. Proteins  

d. Temperature

25. The energy needed to get a reaction started is the

a. adhesion energy.


b. activation energy.


c. cohesion energy.


d. chemical energy.
26. All of the following conditions speed up an enzyme-catalyzed reaction EXCEPT:

a. Coenzymes

b. Increased substrate concentration

c. Increasing pH 
d. Raising temperature 
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Refer to the following reaction:
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water  + proteins                  amino acids


27.   In the reaction above, what are the amino acids?

a) the enzymes
b) the reactants
c) the products
d) cannot be determined with the information given

28.   What type of reaction is illustrated above? 

a. Hydrolysis
b. Condensation
c. Dehydration synthesis
d. Cannot be determined with the information given

29.  What is “X” in the above reaction?

a. Lipase
b. Protease
c. Amylase
d. Cannot be determined with the information given

30. Polymers are made by a process called __________________.
a. Oxidation

b. Dehydration synthesis

c. Hydrolysis

d. Reduction

31. The byproduct of dehydration synthesis is ________________.

a. Oxygen
b. Water

c. Methane

d. Carbon dixoxide
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Part II:  Matching—  Match the diagram to correct term shown below.  A diagram will only be used once.  Each question is worth.
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                   A                                                      B                                                             C

                                       


                 D



                  E                                                         F
________  1.  Phospholipid




________  5.  Triglyceride

________  2. Monosaccharide



________  6.  Nucleotide
________  3. Steroid     



________  7.  Amino acid

Analysis of Diagrams – Free Response


Analyze the diagram below:
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31. What class of organic molecule does the diagram above represent? (1)


_______________________________________________________________________

32. The diagram is a polymer made up of nucleotides.  How many nucleotides are in the diagram above?  (2) 
________________________________________________________________________


33. The diagram below is a chemical reaction.
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Identify (1) and explain (4) the reaction that is taking place.  Your explanation should describe: 

(A) the goal of the reaction – 2 pts 

(B) a description of the reactants (substrates) – 1 pt 

(C) a description of the products – 1 pt

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

The graph below shows the energy level of the chemicals involved in a reaction.
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34. Would you describe the above graph as an “Energy Storing” or “Energy Releasing” reaction?  Why? – 2 pts

____________________________________________________________________________________________________________________________________________________________

35. Would the chemical reaction in #33 be an energy storing or energy releasing reaction?  Why? – 2pts

____________________________________________________________________________________________________________________________________________________________


Proteins  Fill in the blank/circle correct statement:
36. The primary structure of a protein is a single strand of _____________ ____________ connected by a COVALENT / IONIC / HYDROGEN (circle) bond.  – 2 pts

37. In the space below, SKETCH AND LABEL the two types of secondary structure: the alpha helix and beta sheet. – 2 pt
Energy Burning Problem SHOW ALL WORK TO GAIN FULL CREDIT!!

A student burned different foods that were 0.5 grams each.  She got the following results when she heated 30 mL of water in a can.  Use the table provided to answer the following questions.

Peanut Data

	Sample #
	Beginning Temperature
	Ending Temperature

	1
	18
	63

	2
	20
	54

	3
	17
	31


38. Calculate the average difference in temperature for the peanut (2 pts)

Pretzel Data
	Sample #
	Beginning Temperature
	Ending Temperature

	1
	22
	44

	2
	20
	48

	3
	21
	36


39. Calculate the average difference in temperature for the pretzel (2 pts)

40. Which food had the most calories?  How do you know? (2 pts)

Lab Analysis
Lugol’s Iodine turns blue in the presence of starch but it remains yellow in the absence of starch.  The following tubes were set up.  After mixing and warming the ingredients in each tube for 10 minutes, 1 drop of Lugols was added to each.      








A


  B

41. What would you predict the colors of each tube to be?  - 2 pts 

______________________________________________________________________________________________________________________________________________________

42. Explain why you predicted the colors as you have for each tube.  Include a description of any biological processes that were occurring in the tubes. – 4 pts 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

43.  Describe how macromolecules are built and broken down chemically.

Modified True/False.  If the answer is false, please correct it to be true.
1. A gram of carbohydrates has about twice the calories of a gram of protein.

2. The molecular formula of amylose (plant starch), cellulose, and glycogen are the same, but the structural formula is different.

3. Unsaturated fats tend to be from animals, tend to be solid at room temperature, and tend to be more unhealthy.  

4. Cellulose cannot be digested by humans, but needed to aid in digestion.

5. Essential amino acids must be obtained from food products.

6. Cholesterol is produced by the liver.

7. LDL are “good” and carry cholesterol back to the liver to be reused or excreted.


Matching:

1. Insulin (two alpha helixes and 2 beta-pleated sheets)

2. Fingernail and hair (alpha helixes)

3. Single strand of amino acids

4. Gives protein its overall shape and function (most enzymes)
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