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University Examinations 2020/2021 
 
FIRST YEAR SECOND SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR 

OF MEDICAL LABORATORY 
 

HML 3124: BIOCHEMISTRY I 
 

DATE: JULY 2021                                                                                    TIME: 2 HOURS 
 
INSTRUCTIONS: All questions are compulsory 
                             Part I: Multiple choice questions 
                            Part II: Short answer questions 
                           Part III: Long answer questions 
 

QUESTION ONE (20 MARKS) 

1. The following are hydrophobic amino acids EXCEPT  

a. Alanine  

b. Valine  

c. Tyrosine  

d. Glycine  

2. Water soluble vitamins include 

a. Vitamin A 

b. Vitamin D 

c. Vitamin E 

d. Vitamin B 

3. The backbone of DNA structure is composed of the following EXCEPT 

a. Nitrogenous base 
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b. Phosphate  

c. Ribose  

d. Deoxyribose  

4. The following statements about DNA structure are correct EXCEPT  

a. The two strands are held together by hydrogen bonds 

b. Disulfide bonds stabilize DNA structure 

c. The structure is a left-handed helix 

d. It is composed of a major and minor groove 

5. The following is an example of a non-saponifiable lipid 

a. Epinephrine  

b. Adrenaline  

c. Choline  

d. Cortisol  

6. Given the RNA sequence 5’-GGUAAGUCC-3’, what is the sequence of the 

complementary RNA strand? 

a. 5’-GGUAAGUCC-3’ 

b. 3’- CCAUUCAGG-5’ 

c. 5’- CCAUUCAGG-3’ 

d. 3’- CCATTCAGG-5’ 

7. Many drugs used for treatment of infectious disease inhibit enzyme activity. Which of the 

following describe the best possible action of the drug 

a. Competitive inhibition 

b. Reversible inhibition 

c. Non competitive, reversible inhibition 

d. Non competitive, irreversible inhibition 

8. Which of the following monosaccharide’s is not an aldose? 

a. Ribose  

b. Glucose  

c. Fructose  
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d. Glyceraldehyde  

9. Which one of the following serves as a buffer in blood 

a. Potassium ions 

b. Dihydrogen phosphate ions 

c. Sodium ions 

d. Enzymes 

10. A phospholipid consists of  

a. Two fatty acids, glycerol, phosphate, choline 

b. A glycerol plus three fatty acids 

c. A phosphate, sphingosine, glycerol, fatty acid 

d. Ring structure 

11. Which of the following phospholipid are found at a higher concentration on the inner 

layer of cell membrane compared to the outer layer of the membrane 

a. Phosphatidylcholine  

b. Phosphatidylethanolamine  

c. Phosphatidylserine  

d. Phosphatidylinositol 

12.  A biologist wants to produce athletes with increased hemoglobin concentration in the 

erythrocytes, to improve oxygen supply to the muscles. To do so, the water solubility of 

the hemoglobin molecule must be increased. Which of the following amino acid changes 

on the surface of the hemoglobin molecule is most likely to increase its water solubility 

a. Arg →Lys 

b. Leu →Phe 

c. Gln →  Ser 

d. Ala →Asn  

13. The following are macro-elements EXCEPT  

a. Sodium  

b. Calcium  

c. Phosphorus  
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d. Zinc  

14. Which of the following is an anomeric pair? 

a. D-glucose and D-mannose 

b. D-lactose and D-maltose 

c. a -maltose and a -cellobiose 

d. a -glucose and β -glucose 

15. The following molecules can cross the cell membrane by facilitated diffusion 

a. Lipids  

b. Oxygen  

c. Small non polar molecules 

d. Glucose  

e. Carbon dioxide  

16. Enzymes catalyze a reaction by  

a. Decreasing the amount of activation energy needed to drive the reaction 

b. Increasing the amount of activation energy needed to drive the reaction 

c. Decreasing the amount of energy released by the reaction 

d. Increasing the amount of energy released by the reaction 

17. About pKa  

A. It is not related to pH 

B. It’s the negative log of pH 

C. It’s  the tendency of an acid to ionize 

D. It’s a measure of the buffering ability of an acid 

18. The formula for calculating the calculate OG∆  of a reaction includes the following 

except 

a. The equilibrium constant  

b. The concentration of the products 

c. The temperature in Celsius  

d. The gas constant  

19. The following statements are true about cellulose 
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a. It contains −− 4,1a glucosidic linkages 

b. It contains −− 4,β glucosidic linkages 

c. It contains −− 6,1β glucosidic linkages 

d. It contains −− 6,1a glucosidic linkages 

20. The following enzymes can be used in diagnosis to assess liver function except 

a. Alkaline phosphatase  

b. Aspartate aminotransferase 

c. Acid phosphatase 

d. Gamma glutamly transferase  

 

SECTION B (40 MARKS) - Attempt all questions 

1. Draw the chemical structure of a disaccharide    (5 marks)  

2. Draw the chemical structure of a dipeptide     (5 marks)  

3. Explain the differences between RNA and DNA    (4 marks) 

4. Draw the chemical structure of a fatty acid with the following symbol 14,9,63:18 ∆   

           (4 marks) 

5. Explain the application of enzymes in diagnosis    (4 marks) 

6. Explain the methods used to quantify biomolecules in diagnosis  (4 marks) 

7. Describe DNA replication 

8. The following is information on reaction A 
'

e B: 

A Enthalpy: 60kJ/mol Entropy: 22J/Kmol 

B Enthalpy:75kJ/mol Entropy: 97J/Kmol 

Determine whether the reaction is spontaneous at 250C    (5 marks) 

9. Explain the function of cell membrane proteins    (4 marks)  

             

 SECTION B (40 MARKS) - Attempt all two questions 

1. Discuss the bicarbonate buffering systems     (10 marks) 
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2. Describe the relationship between protein structure and function using sickle cell disease 

as an example         (10 marks) 

QUESTION THREE                 

1. Discuss the factors that influence enzyme activity     (10 marks) 

2. Write short notes on application of enzymes in diagnosis   (10 marks) 


