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Subject: BOTANY

Paper : DSE 1A/2A/3A-T & DSE 1A/2A/3A-P

Full Marks : 60 (Theory : 40 + Practical : 20)
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Candiates are required to give their answer in their own
words as far as practicable.

The figures in the margin indicate full marks.

Cell and Molecular Biology  [Theory]

Answer any two of the following: 2x20=40

1. a. What is interphase?

b. What are the different types of DNA?

c. Discuss Hershey-Chase experiment on bacteriophage.

d. What is the working principle of Scanning electron microscope? 3+3+7+7

2. a. What is bidirectional replication?

b. Why is meiosis called reductional division?
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c. Differentiate between euchromatin and heterochromatin.

d. Draw and describe rough endoplasmic reticulum. 3+3+6+8

3. a. What is chiasma?

b. Mention the function of topoisomerase.

c. Why mitochondria is called semiautonomous cell organelle?

d. Describe the structure of nuclear pore complex. 3+3+6+8

4. a. What are Okazaki fragments?

b. What is the function of DNA ligase?

c. What are the different types of RNA polymerases?

d. Draw and discuss different components of an eukaryotic cell. 3+3+6+8

îDy˜%îy ”

öë ö„þy˜ ”%!Ýþþ ²ÌöìÙÀîû vþz_îû ”yç S2 × 20 = 40V

1Ð S„þV £zrÝþyîûöìšþ‹ !„þÚ

S…V !î!¦þ§¬ ²Ì„þyîû DNA ¢Áºöìõþ öœ…Ð

S†V îÄy„þöìÝþ!îûëûšþy‹ ~îû vþzþ™îû Hershey Chase ~îû þ™îû#Çþy î’Å̃ y „þîûÐ

S‡V ßþñÄy!˜‚ £zöìœ„þÝþÆ̃  x %̃î#Çþ’ ëöìsþfîû „þyëÅ̃ #!“þ öœ…Ð 3 + 3 + 7+ 7

2Ð S„þV !m›%…# replication !„þÚ

S…V !›öìëûy!¢¢ !î¦þy‹˜öì„þ £Éy¢›y˜ !î¦þy‹˜ îöìœ ö„þ˜Ú

S†V £zvþzöìe«y›y!Ýþ˜ ç ö£öìÝþöìîûyöìe«y›y!Ýþ˜ ~îû þ™yíÅ„þÄ öœ…Ð

S‡V ~öì[þy²Õy¢!›„þ öîû!Ýþ„%þœy› ~îû †àþ˜ !‰þe¢£ î’Å̃ y „þîûÐ 3 + 3 + 6+ 8

3Ð S„þV ò„þyëûy¢›yó !„þÚ

S…V öÝþyöìþ™y xy£zöì¢y›yöìîûöì‹îû „þyëÅ öœ…Ð

S†V ›y£zöìÝþy„þ˜!vÈþëûyöì„þ ‘Semiautonomous Organelle’ îœy £ëû ö„þ˜Ú

S‡V !˜vþz!„Ïþëûyîû öþ™yîû „þ›öì²Õ: ~îû †àþ˜ î’Å̃ y „þîûÐ 3 + 3 + 6+ 8



4Ð S„þV òç„þy‹y!„þó …[þ „þyöì„þ îöìœÚ

S…V DNA Ligase ~îû „þyëÅ öœ…Ð

S†V !î!¦þ§¬ ²Ì„þyîû RNA Polymerase ¢Áºöìõþ öœ…Ð

S‡V ~„þ!Ýþ Eukaryotic ö„þy¡ì ~îû !î!¦þ§¬ x‚Ÿ=!œîû !‰þe¢£ î’Å̃ y „þîûÐ 3 + 3 + 6+ 8

[Practical]

Answer the following : 1 × 20 = 20

1.  a. Draw and describe the structure of a chloroplast. 10

b. Draw and describe the structure of a tRNA. 10

îDy˜%îy ”

˜#öì‰þîû ²ÌìÙÀ!Ýþîû vþz_îû ”yç S1 × 20 = 20V

1Ð S„þV Chloroplast ~îû !‰þe¢£ î’Å̃ y ”yçÐ

S…V tRNA ~îû !‰þe¢£ î’Å̃ y ”yçÐ 10 + 10



Economic Botany and Biotechnology
[Theory]

Answer any two of the following: 2 × 20 = 40

1. a. Write the scientific name of clove and its family.

b. Write full form of ELISA.

c. Write down economic importance of cotton and soyabean.

d. Discuss seed morphology of gram. 3+2+8+7

2. a. Define micropropagation.

b. What is monoclonal antibody?

c. Discuss Southern Blotting technique.

d. Mention utility of DNA fingerprinting. Mention different applications of human gene therapy.
3+3+7+(3+4)

3. a. Mention full form of RAPD and PCR.

b. What are androgenesis and gynogenesis?

c. Discuss different centers of origin of plants.

d. What is haploid culture? Briefly discuss anther culture technique. 3+4+5+(2+6)

4. a. Mention different uses of tea.

b. Write down botanical name and parts used for black pepper.

c. Mention scientific name of tea and wheat. Discuss morphological characters of soybean
plant.

d. Discuss endosperm culture technique. 3+3+(4+6)+4



îDy˜%îy ”

öë ö„þy˜ ”%!Ýþþ ²ÌöìÙÀîû vþz_îû ”yç S2 × 20 = 40V

1Ð S„þV œîöìDîû !îKþy˜¢Á¿“þ ˜y› ç šþÄy!›!œ öœ…Ð

S…V ELISA ~îû þ™%öìîûy ˜y› öœ…Ð

S†V “%þöìœy ~î‚ ¢ëûyî#˜ ~îû xíÅ÷ì̃ !“þ„þ =îû&c öœ…Ð

S‡V öŠéyœyîû î#öì‹îû †àþ˜ î’Å̃ y „þîûÐ 3 + 2 + 8 + 7

2Ð S„þV ›y£zöìe«yöì²Ìyþ™yöì†Ÿ˜ ~îû ¢‚Kþy ”yçÐ

S…V ›öì̃ yöì„Ïþy˜yœ xÄy!rÝþî!vþ !„þÚ

S†V Southern blotting þ™kþ!“þ!Ýþ xyöìœy‰þ˜y „þîûÐ

S‡V DNA finger printing ~îû îÄî£yîû öœ…Ð ›y %̃öì¡ìîû !‹˜ öíîûy!þ™ ~îû !î!¦þ§¬ ²Ìöìëûy†=!œ öœ…Ð
3 + 3 + 7 + S3 + 4V

3Ð S„þV RAPD ~î‚ PCR ~îû þ™%öìîûy ˜y› öœ…Ð

S…V xÄyöìvÈþyöì‹öì̃ !¢¢ ~î‚ †y£zöì̃ y ö‹öì̃ !¢¢ !„þÚ

S†V vþz!qöì”îû !î!¦þ§¬ ‘Centre of origin’ =!œ öœ…Ð

S‡V £Äy²Õöìëûvþ „þyœ‰þyîû !„þÚ ¢‚öìÇþöìþ™ xÄy˜íyîû „þyœ‰þyîû þ™kþ!“þ!Ýþ öœ…Ð 3+4+5+S2+6V

4Ð S„þV ‰þyöìëûîû !î!¦þ§¬ îÄî£yîû=!œ öœ…Ð

S…V ö†yœ›!îû‰þ (black pepper) ~îû ÷îKþy!˜„þ ˜y› ~î‚ îÄî£yëÅÄ x‚Ÿ=!œ öœ…Ð

S†V ‰þy ~î‚ †öì›îû !îKþy˜¢Á¿“þ ˜y› öœ…Ð ¢ëûyî#˜ †yöìŠéîû †àþ˜ î’Å˜y „þîûÐ

S‡V ~öì[þyßþ™y›Å „þyœ‰þyîû þ™kþ!“þ î’Å̃ y „þîûÐ 3+3+S4+6V+4

[Practical]

Answer the following : 1 × 20 = 20

1.  a. Discuss morphological characters and economic importance of wheat. 10

b. Mention different requisites for PAGE and PCR. 10



îDy˜%îy ”

˜#öì‰þîû ²ÌìÙÀ!Ýþîû vþz_îû ”yç S1 × 20 = 20V

1Ð S„þV †öì›îû †àþ˜ î’Å̃ y ”yç ç xíÅ÷ì̃ !“þ„þ =îû&c öœ…Ð

S…V PAGE ~î‚ PCR ~îû ‹˜Ä ²Ìöìëûy‹˜#ëû vþzþ™y”y˜=!œ vþzöìÍÔ… „þîûÐ 10 + 10

Bioinformatics [Theory]

Answer any two of the following: 2 × 20 = 40

1. a. Write full form of NCBI and EMBL.

b. What is Pubmed? Write its importance.

c. What is sequence alignment? Mention the differences between global and local alignment.

d. What are the major research areas of bioinformatics? 3+(2+3)+ (2+4)+6

2. a. Name two tools used in phylogenetic analysis.

b. What is biological database and give one example.

c. What is BLAST? What is FASTA format? Write a short note on different types of BLAST
and its application in sequence alignment. 4+4+(2+2+8)

3. a. What is structural Bioinformatics?

b. What does it mean by sensitivity and specificity in BLAST?

c. Compare PAM and BLOSOM matrices.

d. What is secondary database? What are the major secondary databases?

e. Explain the concept of scoring matrices for aligning amino acid sequences
3+3+4+(2+3)+5

4. a. What are primary databases?

b. What is e-value of alignment scores?

c. What is meant by Gene Bank? Elaborate the objectives and working principle of Gene
Bank. Give a brief account of the uses of this field of study.

d. Discuss the importance of biological databases in bioinformatics. 3+2+(2+5+3)+5



îDy˜%îy ”

öë ö„þy˜ ”%!Ýþþ ²ÌöìÙÀîû vþz_îû ”yç S2 × 20 = 40V

1Ð S„þV NCBI ~î‚ EMBL ~îû þ™%öìîûy ˜y› öœ…Ð

S…V Pubmed !„þÚ ~îû =îû&c öœ…Ð

S†V ‘Sequence alignment’ !„þÚ Global ~î‚ Local alignment ~îû þ™yíÅ„þÄ öœ…Ð

S‡V Bioformatics ~îû !î!¦þ§¬ †öìî¡ì’yîû !î¡ìëû=!œ öœ…Ð 3+S2+3V+S2+4V+6

2Ð S„þV Phylogenetic analysis ~îû ”%£z!Ýþ tool ~îû vþzöìÍÔ… „þîûÐ

S…V Biological database !„þÚ ~„þ!Ýþ vþz”y£îû’ ”yçÐ

S†V BLAST !„þÚ FASTA format !„þÚ 4+4+S2+2+8V

3Ð S„þV Structural Bioinformatics !„þÚ

S…V BLAST ~îû Sensitivity ç Specificity îœöì„þ !„þ öîyGþÚ

S†V PAM ~î‚ BLOSOM ~îû “%þœ˜y „þîûÐ

S‡V Secondary database !„þÚ !î!¦þ§¬ ²Ì„þyîû Secondary database =!œ vþzöìÍÔ… „þîûÐ

SˆV xÄy!›öì̃ y xÄy!¢öìvþîû Sequence aligning „þîûöì“þ Scoring matrix !„þ¦þyöìî îÄî£*“þ £ëûÚ
3+3+4+S2+3V+5

4Ð S„þV Primary database !„þÚ

S…V e-valve of alignment scope îœöì“þ !„þ öîyGþyëûÚ

S†V Gene bank !„þÚ Gene bank ~îû „þyëÅ²Ì’yœ# ç vþzöìjŸÄ=!œ öœ…Ð

S‡V Biological database ~îû =îû&c=!œ î’Å̃ y „þîûÐ 3+2+S2+5+3V+5



[Practical]

Answer the following : 1 × 20 = 20

1. a. Explain the working of BLAST based on your knowledge of sequence alignment. 10

b. Explain how would you construct a phylogenetic tree by using a gene sequence of a plant?
10

îDy˜%îy ”

˜#öì‰þîû ²ÌìöìÙÀîû vþz_îû ”yç S1 × 20 = 20V

1Ð S„þV Sequence alignment ~îû •yîû’y ²Ìöìëûy† „þöìîû BLAST ~îû „þyëÅ²Ì’yœ# öœ…Ð

S…V ~„þ!Ýþ vþz!qöì”îû gene sequence îÄî£yîû „þöìîû !„þ¦þyöìî “%þ!› Phylogenetic tree ÷“þ!îû „þîûöìîÐ
10 + 10


