
Test 2: Biochemistry (A)! Student ID:  ! ! ! !   Per: ! !   Date: !                                   !

! ! ! ! ! ! ! ! ! ! ! ! ! ! !  
1. Some elements experience radioactive decay because 

they lose neutrons at a steady rate. When an atom loses 
a neutron, which of the following is formed:!
A. a new atom                      C. a new isotope!
B. a new element                 D. all of these!

2. If an atom has a +2 charge, which of the following 
happened:!
A. the atom lost an electron!
B. the atom lost two electrons!
C. the atom gained an electron!
D. the atom gained two electrons!

3. If one atom takes an electron from another atom, the 
resulting atoms will be attracted to one another and form 
a/an!
A. ionic bond                           C. hydrogen bond!
B. covalent bond                     D. all of these!

4. Which of the following is NOT a compound: !
A. H2O                           C. H2!
B. CO2                           D. all of these are compounds!

The image below on the right shows several molecules 
interacting with one another. Answer questions #5-9 based on 
this image.!

5. The image shows molecules of!
A. air                           C. carbon dioxide!
B. salt                         D. water!

6. Within each molecule, the oxygen atom shares pairs of 
electrons with the hydrogen atoms and are therefore 
connected to one another by!
A. covalent bonds                C. hydrogen bonds!
B. ionic bonds                      D. all of these!

7. The molecules don’t share electrons evenly though, so 
some regions of each molecule are slightly negative while 
the other regions are slightly positive. As a result, this 
molecule is!
A. hydrophobic                  C. polar!
B. acidic                           D. all of these!

8. The oppositely charged regions of the molecules are 
attracted to one another creating this type of 
intermolecular bond between the molecules (dotted lines)!
A. covalent bonds                C. hydrogen bonds!
B. ionic bonds                      D. all of these!

9. Because of the characteristics described in questions #7 
and #8, this substance is a good!
A. solute                        C. acid!
B. solvent                      D. base!

10. The secondary and tertiary structures of proteins are held 
together by !

A. covalent bonds                C. hydrogen bonds!
B. ionic bonds                      D. all of these!

11. If the mass of an atom with 10 protons and 11 electrons is    
22 AMU, then how many neutrons does the atom have? !

A. one neutron                    C. 12 neutrons!
B. 10 neutrons                     D. 22 neutrons!

12. Which of the following bonds is strongest (hardest to break)? !

A. covalent bonds               C. hydrogen bonds!
B. ionic bonds                     D. Van der Waals Forces!

13. Which of the following are intermolecular forces of attraction,   
CIRCLE TWO !

A. covalent bonds               C. hydrogen bonds!
B. ionic bonds                     D. Van der Waals Forces!

14. These produce hydrogen ions (H+) when dissolved in 
water!
A. solutes                        C. acids!
B. solvents                      D. bases!

15. A substance with a pH of 7 is !
A. an acid                     C. neutral!
B. a base                      D. all of these!

16. Each carbon atom can form up to ______ covalent bonds !
A. one                          C. three!
B. two                          D. four!

17. Chargaff’s rule predicts that if 30% of a DNA molecule is 
composed of adenine molecules, then what percentage of 
the molecule will be made up of guanine molecules? !
A. 20%           B. 30%         C.  40%        D. 50%!

18. In DNA, what type of bonds between the bases of the two 
complementary strands hold the two strands together !
A. covalent bonds                C. hydrogen bonds!
B. ionic bonds                      D. all of these

Please circle the best answer for each question (2 points each)



                                                                                                !

!
 

19. How many amino acids make up the molecule shown at right?!
A. one             B. two              C.  three               D. four!

20. Which arrow in the image at right points to a peptide bond?!
A            B              C               D               E!

21. Which arrow in the image at right points to an amino group?!
A            B              C               D               E!

22. Refer to the image below. Glucose must be a/an   !
A. amino acid                   C. sugar!
B. fatty acid                      D. nucleotide!!!!!!!!!!!!!

23. Enzymes are made out of which type of macromolecule?  !
A. proteins                       C. fatty acids!
B. starches                      D. nucleotides!

24. According to the periodic table of elements, the atomic number 
for nitrogen is 5. How many protons does N2+ have?!
A. two                         C. five!
B. three                      D. seven!

For questions #25-27, refer to the image below and list which 
label points to each structure described on the line next to 
each description.!

25. A phosphate    ______!

26. A molecule of deoxyribose (sugar)  _______!

27. If F is thymine and G is cytosine, then  
which label points to a molecule of adenine?  ______!

28. The image below shows which level of protein folding?!

A. primary                     C. tertiary!
B. secondary                 D. quaternary!

29. These molecules reduce the rate of a reaction by reducing 
the amount of activation energy needed to get the reaction 
started!

A. enzymes                C. salts!
B. acids                      D. DNA!

30. This part of an enzyme must exactly match the shape of 
its substrate in order for the enzyme to do its job: !

A. the product                     C. the phospholipid!
B. the alpha helix                D. the active site!

31. When the energy needed by the products of a reaction is 
greater than the energy needed by the reactants, then which 
of the following is true: !
A. the reaction feels warm!
B. the reaction is endergonic !
C. no activation energy was needed!
D. all of these are true!

32. You mix together two substances that react to form a mixture 
that bubbles and glows. Which of the following is true: !
A. he reaction required activation energy!
B. one of the products is a gas!
C. the reaction is exergonic!
D. all of these are true!

33. Which of the following can denature an enzyme (cause it to 
fall apart so it no longer functions) !

A. a strong acid                   C. very high temperatures!
B. a strong base                  D. all of these!

34. Which of the following will NOT dissolve in water !

A. hydrophobic molecules            C. polar molecules!
B. ionic compounds like salts       D. all of these!
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!
Fill in the names of the polymers and monomers that match the description for each macromolecule:                                                (A)!
!

Macromolecule (polymer) Monomers that make it up Description

35.. 39.. DNA is made of these

36.. 40.. Primary molecules used by cells for short-term energy 
storage

37.. 41.. Hydrophobic molecules that are used for long-term 
energy storage

38.. 42.. DNA provides the instructions for how to construct these, 
their side-chains cause them to fold into specific shapes

43. In the experiment above, what is the dependent variable?!
A. the temperature of the enzyme !
B. the reaction rate!
C. the amount of enzyme added to each reaction!
D. the amount of hydrogen peroxide added to each reaction!

44. In the experiment above, what is the independent variable?!
A. the temperature of the enzyme !
B. the reaction rate!
C. the amount of enzyme added to each reaction!
D. the amount of hydrogen peroxide added to each reaction!

45. In the experiment above, which of the following is NOT one of 
the controls (controlled variables):!
A. the type of enzyme used!
B. the type of products formed from each reaction!
C. the type of container used to when mixing the reactants!
D. the amount of hydrogen peroxide added to each reaction!

46. Which of the following is the hypothesis being tested in this 
experiment:!

A. If you change the temperature of catalase enzyme, it will 
affect the rate of the reaction of the break down of hydrogen 
peroxide!

B. If you increase the temperature of an enzyme too much, 
the enzyme will stop working  !

C. If you mix catalase enzyme with hydrogen peroxide, the 
reaction in which the hydrogen peroxide is broken down will 
occur more quickly!

D. If you cover a jar of meat with gauze and put flies in a 
second jar, then new flies will appear in both jars!

47. Which of the following makes up the control group?!

A. the group of vials with enzyme at 98.6 degrees F !
B. the group of vials with enzyme at 101.6 degrees F!
C. the group of vials with enzyme at 109 degrees F!

48. Which of the following is a quantitative observation:!

A. the amount of oxygen gas produced per second in 
each vial !

B. the amount of enzyme added to each reaction !
C. the temperature of the enzyme in each vial !
D. how violently the reaction bubbled in each vial!

49. Which of the following is a qualitative observation:!

A. the amount of oxygen gas produced per second in 
each vial !

B. the amount of enzyme added to each reaction !
C. the temperature of the enzyme in each vial !
D. how violently the reaction bubbled in each vial!

50. Which of the following is an inference:!

A. If you mix catalase enzyme with hydrogen peroxide, 
the reaction in which the hydrogen peroxide is 
broken down will occur more quickly!

B. If you heat the catalase enzyme to 106 degrees F, the 
reaction rate of the break-down of hydrogen peroxide 
starts to slow down!

C. If you cool the catalase enzyme to room 
temperature, the reaction rate of the breakdown of 
hydrogen peroxide will be slower than at body 
temperature!

In our Enzyme Lab, we wanted to know how the rate of a chemical reaction was affected by an enzyme under various conditions. Therefore, 
we mixed liver puree with hydrogen peroxide under five separate conditions. In an actual experiment, you would only test one condition at a 
time. When scientists were first figuring out how enzymes work, that is what they did. In one experiment, scientists wanted to see how having 
a fever affects the enzymes in a person’s body. So they selected various human enzymes and tested them at different temperatures. In one 
experiment, scientists warmed 25 vials of catalase enzyme to 98.6 degrees F, the normal temperature of the human body; and 25 vials of 
catalase enzyme to 101 degrees F, the temperature of a person’s body who is suffering from a fever. The scientists then added equal amounts of 
hydrogen peroxide to each vial in both groups and used a special device to measure the quantity of oxygen gas produced per second in each 
vial. They used identical glass vials and the same volume of catalase enzyme and hydrogen peroxide in all cases. The reaction bubbled 
violently in both groups. Their results showed that the reaction rate was greater in the vials with catalase at 101 degrees F. They repeated the 
experiment at greater temperatures, increasing it by one degree at a time, and observed that as the temperature increased, so did the reaction 
rate until they reached 105 degrees F at which temperature the reaction rate began to get slower and completely stopped by the time they 
reached 108 degrees F. This led them to conclude that one of the reasons that fevers can be dangerous if they get too high is because at very 
high temperatures. enzymes start to become denatured and stop working to do their critical jobs within the body. 

Circle the best answer for each question. (2 pts each)



!
Extra Credit   (up to 3 points each - Answer up to 3 - only the first three will be graded so choose those you feel most sure of) !

  HINT: Use diagrams to help explain your answers.!

1. Why do cells produce catalase? Be sure to include the chemical reaction catalyzed by this enzyme. !

!
!
!
!
2. Why must hormones be a specific shape in order to transmit their messages to cells in your body?   !

!
!
!
!
!
!
3.  Draw a phospholipid and label its parts. Also indicate whether each part is hydrophobic or hydrophilic.!

!
!
!
!
!
!
!
4. Explain how soap and water works to help remove unwanted particles from your hands or other surfaces. !

!
!
!
!
!
!
5. How do antibodies identify and help rid the body of pathogens?


