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2012  

MACROMOLECULAR STRUCTURE AND ANALYSIS 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following :   

   10 × 1 = 10 

i) The single code abbreviation D is for 

a) methionine b) aspartic acid 

c) glumatic acid d) glutamine. 

ii) Amphipathic β -pleated sheet contains 

a) polar residues b) non-polar residues 

c) both (a) and (b) d) none of these. 
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iii) Which of the chemical mutagens is likely to cause 

frameshift mutations ?   

a) 5-bromo uracil b) 2-amino purine 

c) EtBr d) HNO2. 

iv) Carbohydrates are 

a) polyhydroxy aldehydes or ketones 

b) polyhydroxy amines 

c) polyhydroxy monocarboxylic acids 

d) monohydroxy aldehydes or ketones. 

v) The sugar found in RNA is 

a) glucose b) deoxyribose 

c) fructose d) ribose. 

vi) The most abundant carbohydrate found in nature is 

 a) starch b) glycogen 

c) cellulose d)  chitin. 

vii) Glucuronic acid contains 

a) – COOH & CHO group 

b) – COOH & CH2OH group 

c) – CHO & CH2OH group 

d) – COOH & COOH group. 
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viii) Mutarotation refers to change in  

a) pH b)  optical rotation 

c) conductance d) chemical properties. 

ix) Sickel-cell disease is the result of a single nucleotide 

substitution that produces a single amino acid 

substitution. This is best described as a  

a) frame shift mutation b) nonsense mutation 

c) splice-site mutation d) missence mutation. 

x) Mutations can be considered as one of the raw materials 

of evolution because they  

a) contribute a new variations in organism 

b) are usually related to the environment in which 

they appear 

c) are usually beneficial to the organism in which 

they appear 

d) usually cause species of organisms to become 

extinct. 

xi) A DNA mutation that results in number change in 

protein product is termed as  

a) missense mutation b) nonsense mutation 

c) silent mutation d) frameshift mutation. 
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xii) What is added to the 3' end of many eukaryotic mRNA 

after transcription ?  

a) Introns  

b) Poly (A) tail 

c) A cap structure consisting of G nucleotide 

d) The trinucleotide 5' CCA. 

xiii) The transcribing enzyme is  

a) DNA ligase  

b) RNA polymerase 

c) DNA polymerase  

d) aminoacyl tRNA synthesis. 

xiv) Which of the following is an example of the degeneracy 

of the genetic code ?  

a) A given amino acid which has more than one 

codon 

b) Each codon specifies more than one amino acid 

c) The first two bases specify the amino acid 

d) The genetic code is not degenerate. 
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GROUP – B 

( Short Answer Type Questions ) 

            Answer any three of the following 3 × 5 = 15 

2. Write the difference between A, B & Z forms of DNA. 

3. Why is genetic code universal ? Give the exception of it. 

Describe the wobble hypothesis. 1½ + 1½ + 2 

4. Discuss the differences between prokaryotic and eukaryotic 

translation. 

5. How can D-glucose be converted to D-fructose ? 

6. What are lipoproteins ? Write a short note on chilomicron. 

  1½ + 3½ 
GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. a) Write the differences between fibrous protein and 

globulin protein. 

 b) What do you mean by secondary structure of protein ? 

 c) What are the differences between parallel and anti-

parallel β -sheets ? 
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 d) Why is hydrophobic interaction the major contribution 

to the stability of protein structure ? 

 e) Draw a typical DNA structure (only schematic) and 

show the following : (i) Nucleotides, (ii) Phosphodiester 

bond (iii) Hydrogen bond. 3 + 3 + 3 + 3 + 3 

8. a) Describe the function of an enzyme in enzymatic 

reactions. 

 b) Discuss different factors affecting the activity of 

enzymes. 

 c) What is the action site of an enzyme ? Define specific 

activity of an enzyme. 5 + 5 + ( 3 + 2 ) 

9. a) Write short notes on : 

i) Messelson and Stahl experiment 

ii) Amino acid charging during translation. 

 b) Describe the role of rRNA in translation. ( 5 + 5 ) + 5 

10. a) What are reducing and non-reducing sugars ? How do 

you convert aldohexose to aldopentose ? What happens 

when glucose is subjected to react with alkaline solution 

of iodine ? 
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 b) Describe the functions of DNA mismatch repair system. 

   ( 4 + 4 + 3 )+ 4 

11. a) Describe the role of SSB-proteins in DNA replication. 

Explain why RNA primer is required in DNA replication. 

 b) Compare between somatic and germinal mutation. What 

is amorphic mutation ? ( 5 + 5 ) + ( 3 + 2 ) 

============= 
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MACROMOLECULAR STRUCTURE AND ANALYSIS

Time Allotted : 3 Hours Full Marks : 70

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words as
far as practicable.

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following :

10 × 1 = 10

i) Which of the following is a non-reducing sugar ?

a) Trehalose b) Maltose

c) Lactose d) Cellobiose.

ii) The non-protein part of a holoenzyme is

a) Apoenzyme b) Coenzyme

c) Isoenzyme d) None of these.
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iii) The amino acid found in protein structure is

a) Alanine b) Proline

c) Leucine d) Serine.

iv) Which of the following is an ether lipid ?

a) Sphingomylin b) Tripalmitin

c) Plasmalogen d) Lecithin.

v) Galactose and Glucose are

a) Anomer b) Epimer

c) Tautomer d) Functional isomers.

vi) Which of the following is an unsaturated fatty acid ?

a) Palmitic acid b) Arachidonic acid

c) Stearic acid d) Myristic acid.

vii) The chemical(s) which break(s) hydrogen bonding is/are

a) urea b) beta marcapto ethanol

c) SDS d) all of these.

viii) In beta turn hydrogen bonding is between ith  residue

and

a) i + 2nd residue b) i + 1st residue

c) i + 3rd residue d) i + nth residue.
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ix) The amino acids in proteins are linked by

a) hydrogen bond b) peptide bond

c) sulphide bond d) none of these.

x) Reaction between aldose or ketose and phenyl

hydrazine is discovered by

a) Amadori b) Weygand

c) Fischer d) Shemyakin.

xi) What kind of mutation is occurring here ?

original word : The fat cat ate the wee rat

mutation : The fat tar eew eht eta tac

a) Deletion b) Insertion

c) Inversion d) Point mutation.

xii) In a Lineweaver-Burke plot a non-competitive inhibitor

will have .............. point on the x-axis.

a) same b) different

c) any d) none of these.
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GROUP – B

( Short Answer Type Questions )

Answer any three of the following. 3 × 5 = 15

2. a) What are introns and exons ?

b) Given the following sequence for one strand of a double

stranded oligonucleotide :

5I ACCGTAACTTTAG 3
I

i) Write the sequence for complementary DNA

strand.

ii) Write the sequence of RNA complementary to the

above mentioned stand. 2 + ( 1 
1
2  + 1 

1
2  )

3. a) Write down the chemical names of Purine bases found

in nucleic acid.

b) The two strands of DNA are anti-parallel. Explain with

proper diagram. 2 + 3

4. Discuss the structure of alpha helix.

5. Discuss epimerisation.

6. Write short notes on site specific recombination.
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GROUP – C

( Long Answer Type Questions )

Answer any three of the following. 3 × 15 = 45

7. a) What are polypeptides ?

b) What do you mean by denaturation of protein ?

c) Give diagrammatic representation of parallel and

antiparallel β-sheets in a polypeptide chain.

d) How can you determine the amino acid sequence in a

polypeptide using Edman's or Sanger's reagent.

e) Discuss about the types of bond that provide stability to

the protein structure.

f) What is pronase ? 1 + 2 + 4 + 3 + 4 + 1

8. a) Give the reaction of glucose with

i) Phenyl hydrazine

ii) Nitric acid

iii) Bromine water.
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b) Differentiate between :

i) anomer and epimer

ii) amylose and amylopectin.

c) Write down the structures of  α-D glucopyranose and

α-D fructopyranose.

d) What is the position of anomeric carbon in ribose ?

e) What is invert sugar ? Why is it called so ?

( 2 + 1 + 1 ) + ( 2 + 2 ) + 3 + 1 + ( 1 + 2 )

9. a) What are enzymes ? Classify enzymes with examples.

b) Give an account of influence of concentration of

substrate on enzyme activity.

c) Give one example from each of the following classes :

i) Sulphur containing amino acid

ii) Phospholipids

iii) Homo polysaccharide. ( 1 + 6 ) + 5 + ( 1 + 1 + 1 )
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10. a) What are point mutations ?

b) How does reverse mutation occur ?

c) How does insertion cause mutation ?

d) What are lethal mutation, nonsense mutation, silent

mutation ? 3 + 3 + 3 + ( 2 + 2 + 2 )

11. What was Griffith's experiment ? Describe the experiment of

Avery, McLeod and McCarty. What was their conclusion ?

How exact nature of the transforming principle was verified

in the experiment of Hershey and Chase ? 5 + 4 + 1 + 5
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MACROMOLECULAR STRUCTURE & ANALYSIS 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following :  

   10 × 1 = 10 

i) α -D-glucose and β -D-glucose are 

a) stereoisomers b) epimers  

c) none of these d) anomers. 

ii) The single code abbreviation D is for 

a) methionine b) aspartic acid 

c) glutamic acid d) glutamine. 
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iii) The number of isomers of glucose is 

a) 4 b) 8 

c) 12 d)  16. 

iv) The rotation of CONH bond is restricted as the bond is 

 a) partially double b) partially single 

c) double d)  purely single. 

v) Double bond between carbon number 5 and 6 is found 

in 

a) Oleic acid b)  Arachidonic acid 

c) Linoleic acid d)  Linolenic acid. 

vi) Sperm whale wax is an ester of cetyl alcohol with  

a) Palmitic acid b) Arachidonic acid 

c) Stearic acid d) Myristic acid. 

vii) The fatty acid present in cerebroside is 

 a) Lignoceric acid b) Valeric acid  

 c) Caprylic acid d) Behenic acid. 
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viii) A nucleotide consists of 

 a) a nitrogenous base like choline 

 b) purine + pyrimidine base + sugar + phosphorous 

 c) purine or pyrimidine base + sugar 

 d) purine or pyrimidine base + phosphorous. 

ix) In RNA molecule ‘Caps’    

a) allow t RNA to be processed 

b)  are unique to eukaryotic mRNA 

c) occur at the 3 end of t RNA 

d)  allow correct translation of prokaryotic mRNA.  

x) Double helical structure model of the DNA was 

proposed by  

a) Pauling and Corey b)  Peter Mitchell 

c) Watson and Crick d)  King and Wooten. 

xi) Degeneracy of genetic code implies that  

a) codons do not code for specific amino acid 

b)  multiple codons must decode the same amino acid 

c) no anticodon on t RNA molecule 

d)  specific codon decodes many amino acids. 



http://qpaper.w
but.ac.in

CS / B.SC (H) / BT / GE / MICRO.BIO / MOLE.BIO / SEM-1 / MSA-101 / 2010-11 

1017 4 

xii) In the following partial sequence of mRNA, a mutation 

of the template DNA results in a change in codon 91 to 

UAA. The type of mutation is 

 88        89     90     91      92      93      94 

 GUC  GAC  CAG   UAG   GGC   UAA   CCG  

a) Missene b)  Silent 

c) Nonsense d)  Frame shit. 

GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15 

2. Interpret the observation that sucrose is not a reducing 

sugar but maltose is. What is amylase ? 3 + 2 

3. A culture of bacteria growing at 37°C was shifted to 25°C. 

How would you expect this shift to alter the fatty acid 

composition of the membrane phospholipids ? Explain. Give 

an example of odd chain saturated fatty acid. What is 

chylomicron ? 3 + 1 + 1 
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4. Enzyme reaction follows partly ‘zero order’ and partly ‘first 

order’ kinetics. Justify. For calculation of specific activity of 

an enzyme initial reaction velocity is always considered – 

Why ? 3 + 2 

5. Write short note on biological membrane. 5 

6. Discuss the effect of incorrect protein folding. 5 

GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. a) What are the difference between fibrous protein and 

globular protein ? 

 b) What do you mean by super secondary structure of 

protein ? 

 c) What are the differences between parallel and anti 

parallel β -sheet ? 

 d) What do you mean by domain ? 
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 e) Why hydrophobic interaction is the major contributor to 

the stability of protein structure ? 3 + 3 + 3 + 3 + 3 

8. a) Calculate the pI value of Histidine  ,821 ( 1 ⋅=px
) 06 ,1792 ⋅=⋅= Rpxpx . 

 b) Write down the structure of Arginine at pH 4·0, pH 7·0 

and pH 12·5. 

 c) What do you mean by salting-in and salting-out of 
protein ? 

 d) Write down the principle of Ninhydrin reaction of amino 

acid. 

 e) What are the importance of loop structure of a protein ? 

   2 + 3 + ( 2 + 2 ) + 3 + 3 

9. a) D-glucose and D-fructose form the same osazone. 

Justify the statement with mechanism. 

 b) Differentiate between epimer and anomer. 

 c) How can you determine the ring size of a sugar ? 

 d) Write short notes on mutarotation. 2 + 3 + 5 + 5 

10. a) Differentiate between simple and complex trigly cerides.  

 b) What are the structural features of glycerophospholipid 
and sphingomyelin ? 
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 c) Discuss the structural aspects and types of glycolipids. 

   4 + 5 + 6 

11. a) What is degeneracy of genetic code ? 

 b) Can a mutation induced by nitrous acid be induced to 

revert at the same site by treatment with nitrous acid ? 

 c) Distinguish between missense and nonsense mutation. 

 d) Define Xm of an enzyme for a specific substrate. What 

are the biochemical significance of Xm ? 

 e) Write down the assumptions of Michaelis-Menten 

equation modified by Halden. 3 + 3 + 3 + (1 + 2 ) + 3 

============= 
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Candidates are required to give their answers in their own words as
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GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following :

10 × 1 = 10

i) Lecithine contains a nitrogenous base called

a) Ethanol amine b) Choline

c) Inositol d) none of these.

ii) Which of the following is not a component of coenzyme ?

a) Adenylic acid b) Acetate

c) Pantothenic acid d) None of these.

iii) Which of the chemical mutagens is likely to cause
frameshift mutations ?

a) 5-bromo uracil b) 2-amino purine

c) EtBr d) HNO2 .
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iv) Cistron means essentially the same as the term

a) Auxotroph b) Gene

c) Mutant d) Transformant.

v) The macro-molecule whose momomer is bound by no

covalent forces is

a) carbohydrate b) lipid

c) both of these d) none of these.

vi) An amino acid that disrupts alpha helix formation is

a) Serine b) Proline

c) Threonine d) Cytosine.

vii) The UV light is not absorbed by amino acid

a) Phenyl alanine b) Tyrosine

c) Tryptophan d) Serine.

viii) RNA differs from DNA in all but which of the following

respects ?

a) Kind of purine 

b) Kind of pyrimidine

c) No. of strands per molecule

d) None of these.

ix) The protein moiety of an enzyme is known as

a) holoenzyme b) apoenzyme

c) coenzyme d) none of these.
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x) All tRNA have a common CCA sequence at the

a) 3I  termini b) 5I  termini

c) 3I , 5I  termini d) all of these.

xi) Achiral amino acid is

a) alanine b) proline

c) leucine d) glycine.

xii) The number of isomers of glucose is

a) 2 b) 4

c) 8 d) 16.

GROUP – B

( Short Answer Type Questions )

Answer any three of the following. 3 × 5 = 15

2. Anti-parallel beta sheet structure is more stable than parallel

one. Explain. Show diagrammatically the nature of hydrogen

bonding in alpha helix. 2 + 3

3. Mention the differences between A, B and Z forms of DNA. 

4. Why is sucose a non-reducing sugar while maltose is not ? 

5. What kinds of processes can destroy the functions of

proteins ? 

6. Explain the following mutations : 2 × 2 
1
2  

a) Frameshift

b) Leaky mutation.
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GROUP – C

( Long Answer Type Questions )

Answer any three of the following. 3 × 15 = 45

7. Why is peptide bond planar ? Why is proline rarely found

within a helical segment ? Write down the Haworth and

Fischer structure of α- D glucopyranose. How is Lecithin

differentiated from cerebroside ? 3 + 4 + 4 + 4

8. What are the salient features of a coenzyme ? Write down

the mechanism of action of an enzyme. What do you mean

by the active site of an enzyme ? Mention the factors that

affect the activity of an enzyme. Briefly describe competitive

inhibition in enzyme kinetics. 3 + 3 + 3 + 2 + 4

9. Discuss with mechanism, the reactions of glucose and

fructose with phenyl hydrazine. Discuss the reaction of
glucose with HNO 3  and bromine water. What would be the

product when glucose is reduced with sodium ? Write

D, L configuration of glucose. 6 + 2 + 2 + 2 + 3

10. What are enzymes ? How are enzymes classified ? Discuss

their physico-chemical nature. 2 + 7 + 6

11. Write notes on the following : 3 × 4

a) Kiliani reaction

b) Replication of DNA

c) Genetic code.
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