
WAJA GIRLS SECONDARY SCHOOL

Pre- FORM fie

ADVANCED BIOLOGY

HOLIDAY PACKAGE -2

1.  (a). Describe the structure of an amino acid  

     (b). With the aid of a diagram describe the bonds involved in the 
formation of tertiary proteins 

2. (a). Outline the signifcance of biochemistry 

    (b).i. In what ways do lipids difer from carbohydrates? 

         ii. Using appropriate examples, describe the functions of diferent   
types of lipids 

        iii. Why do organisms store lipids rather than carbohydrates? 

3. (a). i. Describe the molecular diferences between cellulose and starch.    

         ii.  Relate the functional diferences between cellulose and starch to
their composition. 

        Iii. Illustrate how polymerization leads to the birth of cellulose and
starch. 

  (b).  Between  carbohydrates  and  fats  which  one  highest  preference  in
animals? Explain

4.  (a).  i.  what  is  an  allosteric  enzyme?  Explain  how  its  action  can  be
controlled. 

     ii. Clearly explain how competitive inhibitors may afect the rate of
enzymatic reaction.

     (b). Explain briefy the impact of pH on the efciency of amylase enzymes

5. (a). What is a peptide bond (1mk?)

    (b). Describe diferent types of protein under the following categories  

             i. Functional
             ii. Structural
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6. (a). Illustrate how  phospholipids  are formed from its constituents 
molecules 

    (b). Explain biological importance of water of the properties of water 

7. (a). Briefy describe biochemical test for the composition and structure of  
protein 

     (b). Outline FOUR diferences between amylose and amylopectin

8. (a). i. Defne the term “tturnover numbere of enzymes                
ii. Describe how the end product inhibition works in the enzyme 

activity                                                                            

     (b). With the aid of sketch graphs, describe how the following afects an 
enzymatic activity;                                                         

      i. pH
     ii. Substrate concentration
     iii. Enzyme concentration

9. (a). Draw a well labelled diagram of a mitochondrion as seen under the     
electronic microscope. (5marks)

     (b). Explain how the mitochondria is adapted to function it performs.

     (c). compare and contrast mitochondria and chloroplasts.

10. (a). Describe the formative stages of ATP molecule and state it’s 
important as energy currency.                                                              

      (b). Outline at least FOUR cells with the highest number of mitochondria. 

11. Explain why cells has got many mitochondria

12.  (a). Explain the functional relationship between the endoplasmic 
reticulum, Golgi body and lysosomes

       (b). Explain the ways a chloroplast is adapted to its functions

       (c).  Why are chloroplasts and mitochondria are said to be cells within
cells

13.  Draw a large, well labeled diagram of a typical plant cell as seen under
an  electron  microscope.  Underline  the  labels  for  structures  that
diferentiate it from a typical animal cell.

14.    Study the molecular structure below and answer the questions that
follow
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 (a). i. write the general name of the structural formula shown above

             ii. What is the simplest form of R

             iii. Which parts of the structure gives basic and acidic properties of 
the molecules

        (b).  Two molecules of the above structure may join to produce a 
compound

              i. illustrate the compound produced

             ii. What name is given to the type of bond formed in the joining of 
the two molecules?

15.  (a). State four structural diferences between plant and animal cells

       (b). List down two functions of a plant cell vacuole

16.  (a). List three features that distinguish prokaryotic cell from eukaryotic 
cell

       (b). Give three reasons why a bacterium is considered as a cell

17.   i. Describe the molecular structure of cellulose and starch

       ii. Relate these functional diferences in molecular structure of cellulose 
and starch

       iii. Name the bond formed between adjacent glucose molecules in starch
and cellulose

      iv. Suggest why a amylase the enzyme that catalyses the hydrolysis of 
starch will not catalyze the hydrolysis of cellulose.

18. (a). Defne a cell

      (b). From your understanding on the cell concepts, explain how you can 
criticize the cell theory

18. (a). What structures, properties of eukaryotic cells serve the following in 
the places where they are found? Briefy explain

            i. coordination
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           ii. Defense and protection

           iii. Control of genetic composition

      (b). what advantage does eukaryotic cell gain by having a nuclear 
envelope

      (c). identify the factors which make the cell membrane remain fuidic

19.  (a). Give two functions of each of the following cellular organelles

            i. Nucleus
           ii. Endoplasmic reticulum
           iii. Golgi apparatus
           iv. Lysosomes
       (b). What advantages does eukaryotic cell gain by having internal 

membrane bound organelles
20. (a). Draw a large, well labeled diagram of a chloroplast of higher plants

      (b). How is the chloroplast structure related to its function

      (c). i. What are lysosomes

           ii. Briefy elaborate on the roles of lysosomes in the organisms

      (d). If the mitochondria was to perform the roles of a chloroplast, what 
modifcations would it require? Give reasons for your answer.

21.  (a)i. Outline the main ideas of cell theory

          ii. Why should the diameter of mitochondria remain fairly constant 
while the length is so variable?

      (b). With the help of a well labeled diagram of a rod shaped bacterium, 
describe the structures of a prokaryotic cell.

22.  (a). Distinguish between fbrous and globular proteins

       (b). Outline the functions of any fve non-membranous structures found 
within eukaryotic cells.

23.  (a). i. What is an organelle

            ii. Quite a large number of diferent chemical reactions take place in 
the cell without interference among them. Explain how this 
efciency is achieved.

       (b). i. Name specifc membrane lipid of a cell and give their roles
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            ii. Suppose the human body was made up of only a few giant cells. 
What would be the most likely problems of having such cells as far
as cellular processes are concerned

24.  (a). i. Describe the formation of a disaccharide molecule from α-glucose 
molecules

            ii. State any four properties of enzymes

       (b). Using a clear diagram, describe the efect of a competitive inhibitor 
on the rate of enzyme catalyzed reaction, and how this efect can be
removed.

25. (a). Draw a fully labeled diagram to illustrate the arrangement of the 
constituent of a cell membrane in the fuid mosaic model of the cell 
membrane.

      (b). Why is the model described as being fuid?

26. (a). Distinguish bacterial cells from frogs’ cells on the basis of the 
following features;

 Size of the cells
 Outer boundary materials
 Type of hereditary materials and their functions
 Organelle for respiration
 Organelle for synthesis of protein
 Organelle for transport of lipids and proteins

27.  (a) Draw and label an animal cell to show the distribution of membranes

       (b). Describe the term cytoskeleton as applied to cytology

28. (a). what is protein

     (b). Discuss the following in relation to protein

           i. bonds/forces
           ii. Biological bufers
           iii. Denaturation
29. Explain the following

  i. What structural features of carbohydrates account for the fact that 
a wide variety of polysaccharides exists?

ii. Cells of poikilothermic animals usually have a higher proportion of 
unsaturated fatty acids than homoiothermic animals. Account for 
this.
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           iii. A camel stores fat in the hump primarily as a water source rather 
than as an energy source.

30. i. By what metabolic process would water be made available from fat?

      ii. Carbohydrates could also be used as a water source in the same 
process. What advantage does fat have over carbohydrates?

      iii. Why should the diameter of mitochondria remain fairly constant when 
the length is so variable?

      iv. Name four chemical substances which are involved in respiration 
which would enter the mitochondria from cytoplasm and four which 
would leave.

31. Consider the branching metabolic pathway shown below;

a. If e1 is specifc for A, and the end product X inhibits e1, what does 
this tell you about the binding sites of A and X on the enzymes

b. How might an excess of X regulate the metabolic pathway?
c. What is the name given to the type of control system operating 

here?

32. Using chemical equation shows how the following compounds are 
synthesized

                 i. Lactose
                ii. Tristearin
                iii. Tripeptide
33. The diagram below show part of the molecular structure of cellulose 
and starch (amylose). Both cellulose and starch are synthesized in plants 
from glucose.
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a. Describe the diferences in molecular structure between cellulose and
starch

b. Cellulose has a structural function in plants while starch has a storage
function. Relate these functional diferences to the diferences in 
molecular structure of cellulose and starch.

c. Name the bond formed between adjacent glucose molecules in starch
and cellulose.

d. Suggest why amylase, the enzyme that catalyses the hydrolysis of 
starch, will not catalyse the hydrolysis of cellulose.

34. The diagram below shows the structure of a lipid molecule
      (a). i. Name the parts labeled a and B
           ii. Name this type of bond
          iii. Name the chemical reaction used to form the bonds between A and 
b

      (b). i. State three functions of this type of lipid in living organisms

           ii. State one feature of the molecule of this type of lipid which makes 
them suitable for the function you have given above.

35. The diagrams below shows the structures of two amino acids A and B
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Amino acid A

Amino acid B

     (a). Give two elements other than carbon, hydrogen and oxygen which 
could be present in R1 and R2.

     (b). A and B can be linked together during protein synthesis

          i. what is the name given to this bond

         ii. Copy the diagrams and put a ring around the atoms which are 
removed when A and B are joined together

         iii. Draw a line connecting the atoms in A and B which are bonded

     (c). Describe how the properties of the side groups R1 and R2 may vary 
and how these are involved in the structure of proteins.

36. The diagram below shows the structure of a liver cell as seen using an 
electron microscope.

(a). Name the parts labelled A, B,C and D

(b). Give the chief functions of parts labelled M and D

(c). How is part labelled M adapted to its functions.
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36. The diagram below shows a section of a cell surface membrane. 

    (a). Name the structures labelled A to E

    (b). Explain how proteins are held in the membrane

    (c). List four functions of protein in membranes.

37. The diagram shows the fuid –mosaic model of the cell membrane 
structure. 

        (a). Name the molecules labelled A and B

        (b). Suggest two properties that drugs should posses if they are to enter
a cell rapidly.

        (c). Briefy describe the structure above.

38. (a). Describe the structure of an ATP molecule

      (b). Why is ATP referred to as universal energy carrier?

      (c). Briefy, describe the similarities between ATP and a battery. 

39. (a). Many brands of margarine on sale days are described as “t high in 
polyunsaturatese. 
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             i. what is the meaning of this term

            ii. Why are we encouraged to eat such products

       (b). In what ways are the production of dipeptide similar to production of
disaccharide

40. (a) (i) Compare and contrast a saturated fatty acid with an unsaturated 
fatty acid. 

           (ii) Which fatty acid in 2(a) is preferred in the diet and why?

      (b) (i) Explain why phospholipids form a bilayer in a watery medium. 
           (ii) Outline fve roles of lipids in the human body.

41. (a). List three features that distinguish prokaryotic cell from eukaryotic 
cell.

      (b). Give three reasons why a bacterium is considerd as a cell

       (c). The fgure below shows the relationship between certain organelles 
in a phagocytic cell.

(i). Identify the organelles A-D

(ii). State what process is taking place from 1-6

42.(a).i. Explain why proteins are said to be amphoteric

         ii. Explain the biological signifcance of proteins being amphoteric in 
living organisms.
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      (b). the fgure below shows the efect of temperature on the rate of 
enzyme controlled reaction when all other variables are kept 
constant. Based on the Q10 concept, fully explain the interpretation 
of the graph.

 

43. (a). More than 1000 chemical reactions takes place in a single cell. How 
are the confusion and chaos prevented? 

        (b). In what ways do enzyme from inorganic catalysts resemble and 
difer 

(c). explain how the special properties of enzymes are a consequence of the 
structure of enzymes molecules

44. (a). The diagram below shows part of a protein molecule.

i. Name the level of protein structure which is shown
ii. Suggest a function of that structure might perform in the body
iii. Explain what structural features allows the performance of this 

function
iv. Name the bonds labelled X and Y
v. Name one other bond type which might form the bond labelled Z
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      (b). Discuss the properties of lipids that allow its wide functions in living 
things

ATTEMPT THE QUESTIONS IN BOLD, THE REST ARE FOR
REVISION PURPOSES
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