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M.Sc. Examination, 2019
Semester-I1 % © Z
Biotechnology
Course : VI
(Microbiology)

Time : 3 Hours Full Marks : 40

Questions are of value as indicated in the margin.
Answer any four of the following

Describe the structure of Cell Wall and chemical compositions of Gram-Positive and
Gram-negative bacteria. Point out the similarities and differences. 8+2=10

What are the typical characteristics of Archaea? How do they differ from eubacteria?
Give salient features of different groups of Archaea. 2+2+6=10

a) Give an account of the structural changes and nif gene arrangements in the (?ells of
cyanobacteria when a vegetative cell transforms to a heterocyst ensuring nitrogen
fixation.

b) Describe the economic importance of Actinomycetes. 5+5=10

Describe the method used for metagenomics study of microorganisms in environmental
samples. How the molecular phylogeny of microorganisms can be determined through
16S rRNA sequencing? 5+5=10

a) Give a brief account of nutrition of bacteria.

b) What are photosynthetic bacteria? Illustrate the photosynthetic ETS of any one group
of photosynthetic bacteria. 5+5=10

Short notes on any four of the following : 2.5%x4=10
a) Different methods for determination of growth of microorganisms

b) Endo and Exo-toxins

¢) Disease Reservoirs

d) Different antibiotics based on structure and mode of action

e) Antifungal drugs

f) Common microorganisms those colonize different parts of human body with
examples.
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M.Sc. Examination, 2019 g 4 ("f
Semester-11
Biotechnology
Coursc : VII
(Immunology)

Time : 3 Hours Full Marks : 40

Questions are of value as indicated in the margin.

Answer any four of the following

s? Describe the structural organization

diagram. How is central tolerance
2+6+2=10

Whgt are secondary lymphoid organs and tissue
and immune micro-environment of spleen with proper
achieved for T cells?

a) What is multivalency of antibodies? How is this property helpful to develop various
immunoassays? '
otein antigen has distinct amino acid
drophilic peptides. To develop a vaccine,
didates to induce different kinds of
(1+3)+(1+5)=10

b) What are antigenic determinants? A pr
sequences for hydrophobic peptides and hy
how might these peptides be used as vaccine can
immune responses?

Compare hormones and cytokines by their general structural and functional properties.

Explain the general working principle of the cytokine receptors with proper diagram.
5+5=10

Mention the modes of attainment of functional diversity during somatic recombination
in lymphocytes. Describe any two of them with proper diagrams. Explain the role of
Activation-induced cytidine deaminase (AID) in antibody class switching. 2+6+2=10

a)What is Anaphylaxis? How does it differ from Delayed type hypersensitivity?

b) Explain the granzyme-perforin pathway of CTL effector mechanism.  (1+5)+4=10

Short notes on any four of the following : 9 5x4=10

a) MALT

b) General structure of TLR
c) Interferon

d) Membrane Attack Complex
e) MHC haplotype

f) Recombinant vaccine
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M.Sc. Examination, 2019 5)7 Oj

Scemester-11
Biotechnology
Course : VIII

(Virology)

Time : 3 Hours Full Marks : 40

Questions are of value as indicated in the margin.

Answer Question No.1 and any three from the rest.

Answer any five questions : 2x5=10

i)  Give the structure and function of a pro-drug.

ii) Show with example the structural symmetry of viruses.

iii) Describe Lassa Virus.

iv) Plant viral disease transmission

v) How does a viral growth differ from bacterial growth?

vi) Which one of the infection roots is most often involved in the neonatal transmission
of hepatitis B virus?

vii) Why do retroviruses convert their genome to DNA (using reverse transcriptase) and
then transcribe it back into viral RNA (and translate that into viral proteins).

viii) What causes the viral plaques that appear on a bacterial lawn to stop growing larger?

Compare Plant virus life cycle with animal virus life cycle. What are the classical
symptoms of plant virus? 6+4=10
How do viruses cause disease? Explain acute and persistent infection with example.
Define and explain latency with suitable example. 2+4+4=10
Name and describe the major shapes of nucleocapsids of viruses. For each one, describe
a specific virus that is an example. What are advantages, if any, of each shape? Include
discussion of viral envelopes. 2+3+3+2=10

Classify Myxoviruses with examples. What is the genomic nature of Influenza virus?
Describe the basic structure of Influenza virus. Write down the roles of Hemagglutinin

and Neuraminidase. 2+2+3+3=10
Short notes on any four of the following : 2.5x4=10
1)Blue tongue virus

i) Viroids

iii) Prions

iv) Nuclear entry to virus
v) Baltimore classification
vi) Infectious monoleusis
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M.Sc. Examination, 2019
Scemester-I1
Biotechnology
Course : IX
Computer Application and Biostatistics

Time : 3 Hours Full Marks : 40

Questions are of value as indicated in the margin.

Group - A
Answer any two questions

What do you mean by escape sequence in C-Programming? Write down the differences

between While and Do-While loop in C-Programming with suitable example. What is
array? 2+6+2=10

Write down the differences between Structure and Union with suitable example. Write
down the meaning of strcpy(), strlen(), stremp() functions in C. Write a programme to
swap two numbers without using third variable. 4+3+3=10

What is DBMS? Give examples of three aggregate functions in SQL. Write down the

INSERT command and DELETE command of SWK. What is PERL and CGI?
2+3+2+3=10

Group - B
Answer any two questions

What do you mean by data? How do primary data differ from secondary data? Give
proper example. What is descriptive statistics? Mention the different statistical
parameters of descriptive statistics. How does SE differ from SD? 1+1+1+1+4+2=10

What is “R” language? What are its advantages over “Excel”? How are correlations
related to regression? What is the significance of SS? Diagrammatically plot the
relationship between two variables when they are (i) Positively correlated (i1)
Negatively correlated (iii) No Correlation. 14+2+2+2+3=10

What is the purpose of chi-square test? In a typical Mendelian experiment a Tall pea
plant with Red flower was crossed with a Dwarf plant with White flower. The F1 plants
generated were all Tall plants with Red flower. The F1 plants were crossed with the
parental plant (Dwarf with Red flower). The generated progeny showed a population of
35 Tall plants with Red flower, 39 Tall plants with white flower, 29 dwarf plants with
white flower and 30 dwarf plants with white flower. Comment on the inheritance pattern
of genes associated with plant height and flower colour. Comment on the inheritance
pattern of genes associated with plant height and flower. (chi-square Table value at p =
0.05 is 7.82 for df. 2+8=10
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MSec. Semester-I11 Examination - 2019 3 O?
Biotechnology

Paper X - (Practical)
(Microbiology, Immunology, Virology, Biostatistics)

Full Marks: 80 ‘ ——- Time: 6 h+ 6 h (2 days)

1.

!

Perform sandwich ELISA with the test samples (S1, S2, S3), and measure in an ELISA
reader. Prepare a standard curve with the given standards, and determine the
concentration of the samples. Write down the principle of the assay.

20+5=25

S TR
_—

Human herpes viruses, like EBV infects the B cell and epithelial cell followed by
integration of viral genome into host chromosome, a state called latency. Design a detail
protocol to detect viral gene in the latent state. Explain why two types of agar used in

- the phase assay. What is PFU? Why it is called a ‘unit’? Experimentally Determine PFU

A'Or,

from the given sample. Calculate what will be the PFU of 1 ml phage stock.

542+ 2+1+7+3=20

Calculate mean, mode and median of leaf length and breadth from the two supplied twig

'(SlandSZ)

Find out whether any relatlonshlp is present between the leaf length and breadth of the
supplied tw1gs (S-1 and S-2) using R programme.

- Find out whether the leaf length of S-1 is really differ from S-2 or not. Establish your
* results with proper statistical test.

' Find out whéther the leaf breadth of S-1 is really differ from S-2 or not. Establish your

Or,

results with proper statistical test.

Find out whether the leaf length of S-1 is really differ 3.5 or not. Establish your results
with proper statistical test.

15

- 5. Submit the lab note books (4 nos.) 10

6. Viva-voce ' 10
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6. Write short notes on any four of the following:

M.Sc. Semester II Examination (2022) ~
Biotechnology )
Course/Paper — VI (Microbiology)
Time: 3 Hours Full Marks: 4(

Questions are of value as indicated in the margin

Answer any four questions

. a) What are the main features of the subclass, Basidiomycota? What are the economic

importances of these groups of organisms?
b) Describe some of the unique features of Dictyostelium spp. (2+3)+5=10

What are the basic differences between purple sulfur bacteria and purple non-sulphur

bacteria? How do purple bacteria differ from green bacteria? What are the basic

difference's between bacterial photosynthesis and photosynthesis in a higher group of
plants? Give a brief account of photosynthetic prokaryotes with special reference to
photosynthetic machineries and pigment systems. Briefly describe the role of Nif and

~ Nod factors in symbiotic nitrogen fixation of Bacterial system. 2+2+1+2+3=10

a) What are the main types of archaebacteria? Why one particular type is high salt
tolerant while the other type is heat tolerant?

b) What is pathogenesis? Briefly discuss the parasitic strategies for transmission and
establishment with suitable examples : : 1.5+2+ (1.5+5)=10

Discus the different Methods of measuring bacterial growth in a batch culture.
Describe the Helmstetter-Cummings, method for obtaining synchronous culiure of
bacteria for a long time. What is diauxic growth? : 4+4+2=10

a) Why Carl Woese used 16S rRNA gene as "Chronometer" for classifying the three
domains of living system?
b) What is Bergcy's’manual?
¢) State.two important differences between Archaea and Bacteria.
d) State the three purposes of fixation before staining of microbial cells.
e) State in bulleted form two advantages and uses of ribotyping method.
2+1.5+1+1.5+ (2¢2) =10

| 25X 4=10
a) ATP synthesis in anaerobic condition by Halobacterium sp.

b) Mode of action of sulfa-drugs as antibacterial agents.

¢) Antifungal antibiotic

d) Exotoxins

e) Endemic, Epidemic and Pandemic

f) Antibiotic grouping by mechanism



Time: 3 Hours

M.Sc. Semester I Examination (2022)
Biotechnology
Course/Paper — VII (Immunology)

Full Marks: 40

Questions are of value as indicated in the margin
Answer any four questions

With proper dia_gram describe the ultra-structure of any secondary lymphoid organ/tissue. Mention
the functional significance of different internal zones of the organ/tissue you described. What i
Common lymphoid progenitor? |

: , ; 5+4+1=10

a) What was the immunologica‘l' ‘puzzle’ solved 'b‘y Tonegawa and his coworkers based on their

classic experimental results published in 19762 Schematically explain how they solved it.

b) Explain Réceptqr editing mechanism.
, | (2+4)+4=10

a) Why are the complements named s0? Explain Jules Bordet’s éxperimental strategy and findings to
discover the complements. | L '

b) TLR function bridges between innate and adéptivév‘immunity‘—v Jusfify.
B i 3 | (144)+5=10

a) Distinguish with example between recombinant- and DNA vacéination strategies. What is toxoid?

b) How are the antigens processed in the cytoéolic bathway?‘What are the roles of CD4 and CD8
costimulatory molecules? ‘ : ‘

(4+1)+(3+2)=10

Elucidate the general properties of cytokines. With appropriate diagram and example explain the
classification scheme of chemokines. What is lymphocyte homing?
] gean i, | 5+4+1=10

Write Short note on any four of the followings.
i : : 2Y4x4=10

a) Opsonization

b)  12/23 rule

¢) Thymic selection '~ =

d) Structure of Class-I MHC

e) PAMP

f) Ig domain
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, M.Sec. Semester II Examination (2022)
el Biotechnology )
Coursc/Paper - VIII (Virology)

Time: 3 Hours Full Marks: 40

Questions are of value as indicated in the margin.
Answer question no. 1 and any three from the rest.

.- Answer any five questions: \ 5X2=10
a) Show with example the structural symmetry of viruses.

~ b) Would a person who has never been in contact with the varicella-zoster virus be at
risk of developing chickenpox or shingles if they come in close contact with a person
with shingles? Exp}lain your reasoning.
\% | ¢) A 44-year-old CMV antibody negative man is given a lung transplant from a CMV
antlbody positive donor. Comment on it with explanatlon
d) Describe Zika Virus.
e) Plant viral disease transmission. _
: 't) It was observed that the radius of an approximately circular placjue of infected cells
- grew to 1.45 mm in just 3 days. They measured the distance between adjacent cells to
be 0.037 mm to obtain the apparent ttme for the lytlc cycle (from mfectlon to lysis).
They compared this time to the actual rate at' which new vnrlons are formed: 5 to 6
hours. Predict the radius of infection if the mfectlon plOCCSS mvo]ved a sequence of
entry, replication, lysis, and infection ofan adjacent cell. ‘

'g) Which step in the rgplication cycle of vnruses do you thmk is most critical for the

% virus to infect cells? Explain why
\\

h) All DNA viruses must rephcate in the nucleus and aII RNA V1rus must rephcate in

cytoplasm. Explam whether the statement is true or talse. :

2. Explain with Justification (any four): - SN R . 2.5%4=10
a) Interferon acts as an anti-viral drug. o A ‘ :
b) Fluorouracil is a pro-drug.
¢) Antiviral not work during latency ;
d) EBV can cause different disease depending on condition
e) Acyclovir is a broad-spectrum antiviral but Cidofovir not
f) HAART - Highly active antiretroviral therapy



Define and classify Human herpesvirus. Describe the properties of human herpes viruses
Compare different human herpes virus with example, * 3+2+5=10

- a) Explain Acute and Persistent infection with example.
b) Describe the basic structure of Influenza virus? Define the role of Haemagglutinin and

Neuraminidase. Define antigenic shift and Antigenic drift with example?

c¢) Compare between the different viruses which directly causes Hepatic infections
2+(1+142) +4 =10

What are the classical Symptoms of plant viral infections? Describe life cycle of a typical

plant virus with proper diagram. Descrlbe viral penetration and intracellular migration

in plant viral invasion. 2+4+4=10
Short Notes (any four): 2.5x2=10
a) Baltimore classification
b) Zoonosis e
c) V1r01ds ;
d) Nuclear Entry to Vlrus 2
: e) Prions ‘ :
f) Blue tongue'v‘irus
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M.Sc. Semester II Examination (2022)
Biotechnology ) '

~-Course/Paper — IX (Computer Application and Biostatistics) -

Full Marks: 4¢

Time: 3 Hours 8
Questions are of value as indicated in the margin

Group—A
Answer any two questions

1. A) Write a C Program to convert Celsius to Fahrenheit. . ;
B) What is an array ? , 8+2=10

2. A) erte a C Program to check a given mteger is Prime Number or not.
B) What are the basic data types associated with C ? ’ . i 7+3=10

A) Create your homepage usmg HTML It should contain link to favounte sites and image of the

3.
owner of the homepage (Assume image is available i in the same directory.).
B) Create a table using HTML containing.two rows and two columns.. i 7+3=10-
4. A) Write a JavaScnpt to.find the maximum of three given mtegers , '
: ©4+6=10

B) Write a C- prooram to find the variance of a given set ofnumbers

Group—B
 Answer any two questions
Y
o

I. A) What do you mean by statistical hypothesis testmg‘7 Defne null and alternate hypothesm

B) Mention the aim and utility of ANOVA test. Define 2-way- -ANOVA.

C) How correlation differs-from regresswn'7 Whlch statistical expressnon is indicatedby R value in
regression analysxs"

! 3+4+3=10

-

2. A) What is “paxred t test”??What is the parameter by which one can dec;de whether the t test will “paired t

test” or “nion-paired t test”?
B) What s the utility of “one sample Z test”? Define the phenomenon “5% level of probability” for

rejectionof a nuH hypothesis in “Z test” ' ‘
5+5=10

3. A) Define “sum rule” and “product rule” in probability. How can you apply both the rules at the same txme
in a Mendelian dihybrid cross?
B) What will be the probability of different kinds of gametes produced by the F, plants generated from
a cross between a pure strain of tall pea plant with a pure strain of dwarf pea plant?,
: 8+2=10

4. A) What is the utility of Chi square test?
B) In a typical Mendelian experiment, a Tall pea plant with Red flower was crossed with a Dwarf pea plant

with White flower.The F,.plants generated were all Tall plants with Red flower. The F,-plants were
crossed with the parental plant (Dwarf with white flower). The generated progeny showed a population
of 35 Tall plants with Red flower, 39 Tall plants with white flower, 29 dwarf plants with red flower
and 30 dwarf plants with white flower. Comment on the inheritance pattern of the genes associated

with plant height and flower colour. (chi square value at 5% level for df 3 is 7.82)
2+8=10
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Time: 6 h+ 6 h (2 days) Full Marks: 80

I
a)

b)
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M.Sc. Semester-1T Examination - 2022
Biotechnology
. Paper X - (Practical) / :
(Microbiology, Im munology, Virology, Biostatistics)

Solve the following problems with proper computer programme.

In supplied plant sample (S-I), there are two different types of leaf. One set of leaf was collected before
application of insecticide and another set of leaf is collected after application. Is there any significant
difference in leaf length between the two leaf samples. Justify your answer with proper statistical test
and briefly describe your remark.

In supplied plant sample (S-II), there are two different types of leaf from two different plants. Is there
any significant difference in leaf length between these two leaf samples. Justify your answer with proper
statistical test and briefly describe your remark.

In supplied plant sample (S-11I). there are three different types of leaf. Are there significant amount of
variation present in the studied sample. Justify your answer with proper statistical test and briefly

describe your remark.
. 5+5+5=15

Dissect the supplied sample (S-1V) and identify the cyanobacterial sample present. Draw rough
diagram, describe and identify the cyanobacterial species.

3+3+1% =T

3.a) You are being provided with a bacterial culture. Using Gram’s staining, identify the culture as Gram

b)

positive or Gram negative. Mention the identifier of the culture provided to you.

What is the basis of this protocol? . :
5+2=T"2

Write the working principle of plaque assay. Prepare a hard agar plate. Prepare the soft agar arvldr
perform the phage assay from the given sample. Count the colonies from the phage plate. Comment on

your result.
3+3+5+3+1=15

Estimate the specific protein concentration (IL-10) from the given sample (any one out of C1, C2, C3,
C4 & C5) by performing sandwich ELISA. Show the calculation of the serial dilution of the standards,-
plot the standard curve with your readings and write down the estimation procedure.

8+4+3=15

Viva-voce.
10
Submit your laboratory note books.. 0



M.Sc. Examination 2023
Semester II
Biotechnology
! - Paper VI: Microbiology
|
Time: 3 hrs Full Marks: 40
|

1 Questions are of value as indicated in the margin.
: Answer any fovr of the following questions
L. (ab Draw the structure of any algal cell and label its important organelles.
(b;) Assume you have isolated a single-celled organism that has a cell wall. How
‘would you determine that it is a fiangus and not a bacterium?
| 5+5=10
! ' '
2. (éf) Write different methods of me asuring microbial grOW'th. " v
(a) The population of bacteria grows according to the function f(t) = 200 e %%*. How
(&) ’ . many bacteria are present in the population after 300 min of incubation in the same
en}vironment? When will the population reach 105 numbers?
- ‘ o L% 5+(3+2)=10

(U5

(a) Define selective and 'd_i'fferentvial media with an eXampI_é of each.

(b) Write the method of DGGE. L : A e

;' ple e ] (2.542.5)+5=10

- 4. (a)EEprain‘ thé‘s_truc‘_l‘uvrédv growth iribdel ofa m'iAcrqérgénism.
~ (b) Explain the principle of anoxyyenic photosynthesis process.

bl ety ' 5+5=10

5. (a) What do you understand by microbial strain imbroveméh‘t? What are the basic
methodologies used by scientists to improve different strains? e
(b)(The following data correspond to the exponential phase of growth of three

bacterial species using glucose as a carbon source:

. SpecieA | specieB | gpecie 0
[Time | LogN | Time'| LogN |Time(| LogN
| W) ke e e R
4| s LN = R
s SASTTS s T [ s b R Ry
I T R N e B s
4.7 5.15 S S g e e
'8 1532 7 5.86 9 | 682




|
|
{ndicate which of these species grows faster. Explain your answer.
, (1+4)+5=10

|
6. (?) What are infectious diseases? Describe the major modes of transmission.

(b) What are kinetoplastid parasites? What are the symptoms of three different types
| of Leishmaniasis?
J : (1+4)+(2+3)=10
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M.Sc. Examination 2023
Semester 1T

Biotechnology
Paperr VII: Immunology

Time: 3 hrs | Full Marks: 40

Questions are of vilue as indicated in the margin.
|
| Answer any four of the following questions
I. What do%yotn mean by immunodiagnostic techniques? Distinguish between ELISA and Dot EL(SA.

“Wcsternl blotting followed by immunode-ection is more informative diagnostic tool than ELISA” —

Why?
24642=10
2. Explain the experimental strategy of Tonegiwa to reveal the immunoglobulin gene recombination. What
are the salient differences in Ig Heavy chain and Light chain recombination?
R) 3. Why are the Professional Antigen Presenting Cells called so? Illustrate the‘ role of different chaperone

N proteins in endogenous and exogenous antigen processing. What is the role of TAP1/TAP2?

| 2+6+2=10
4. What are TLRs? How did they derive their names? TLRs are the functional bridges betwe’en.innate end
adaptive immune responses — Explain with suitable schematic diagram.

~ ‘ e 1+2+7=10

5. What are the functions of co-stimulatory mo'ecules? ‘“,C.D4";1r1d CD8 molecules determine the functional
distinctions of the T cells” — Justify. : b '
' ‘ 5+5=10

6. Write short note on any four of the following: _
‘ ! : ‘ 2ax4=10
a) Anaphylatoxin

b) Clqrzs; complex

¢) Structure of TCR. .
d) NK cells

e) Ig superfamily

f) Sandwich ELISA =




M.Sc. Examination 2023
Semester I1
Biotechnology
Paper VIII: Virology
Time: Three Hours Full Marks: 40
Questions are of value as indicated in the margin.
Answer question number 1 and any three from the rest.

1. Answer any five of the following: 5%2=10

(a) Compare the lytic and lysogenic reproductive cycles of viruses. Provide reasoning to

make a case for which cycle has the potential to produce the most virions.

(b) Protection against influenza A virus in a non-immune individual can be achieved through
the administration of a drug that interferes with Viral adsorption and penetration. State whether
it is true or false with explanation.

(c) Viruses can be separated into capsid proteins and nucleic acid. When placed back
together, these two parts will self-assemble into new infectious virus particles. You purify the
NUCLEIC ACID FROM TOMATO mosaic virus and the PROTEIN FROM BEAN mosaic
virus. Then you combine these two parts, and they self- assemble into infectious viruses.
What happen when these newly assembled (hybrid) viruses are rubbed (with an abrasive)

onto BEAN LEAVES?
(d) What is the difference between reproduction of ssDNA and dsDNA viruses?

(e) Influenza A viral replication, as a process is regulated by either positive or negative
feedback. Justify

(e) How did the development of a porcelain filter, called the Chamberland-Pasteur filter, help
scientists discover viruses?

(f) Why do retroviruses convert their RNA genome to DNA (using reverse transcriptase) and
then transcribe it back to viral RNA (and translate that into viral proteins)?

(g) Since viral infection leads to more viral particles, explain why the "growth curve" for
viruses is stepped rather than smooth (as encountered in bacterial growth).

2. Describe the unclassified biological agents in animal virology. Define viroid. Describe the
replication process of viroid. Compare viroid with plant virus. Compare modes of

transmission of viruses in plants and animals.
3+1+24+2+2=10

3. What should be the key characteristics of antiviral drugs? Classify the antiviral drugs with
examples. Describe HAART. Antivirals target at every phase of viral infection cycle--describe

the statement with justification. 2+3+2+3=10



4. Define a plant virus. What are the classical symptoms of plant viral infections? Describe life

cycle of TMV with proper diagram. Describe viral penetration and intracellular migration

during plant viral invasion. 1+2+3+4=10

5. Why are virus particles formed? Explain self-assembly. Give examples and describe the
major shapes of nucleocapsids and viruses. What are the advantages, if any, of each shape?
What is the importance of viral envelopes? Explain with diagram the strategies of viral

replication in host cells with example. How does virus exit cell?
1+1+2+1+1+3+1=10

6. Short Notes (any four) 2.5%4=10

(a) Blue tongue virus
(b) Viral diagnostics
(c) Valacyclovir

(d) Zika Virus

(e) Zoonosis

(f) Latency of Herpes virus
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M.Sc. Examination 2023
Semester-II
Biotechnology
Paper IX: Compuier Applications and Biostatistics

Time: 3 hours Full Marks: 4¢
Questions are of values as indicated in the margin

Group-A
Answer any two questions
1. a) Design a HTML page to show your ‘CV’. The CV should contain name, address, Phone
no, email address, academic records in rabular format etc.
b) Write a JavaScrlpt program to find the HCF of any two positive integers given at runtlme
S5+5= 10

2. a) Write a C program to find the maximum and mean of a set of mtegers given at runtime.
b) Write a JavaScript program to print F ibonacci series. [Formula: Fn=F n- l + F n-2, Where
F0=0 and F1=1]

5+5=10
3. a) How many headlng tags are there in HTML? :
b) Which HTML tag is used to separate sections of text?
¢) Write a C for addition and multiplica-ion of two complex numbers. ,
: : 2+2+6=10

Gmu’p—B =
Answer any two questions
1. a) What is the exact utility of Null hy bothesis in Statistical hypothesis testmg
b) What are MSB and MSW in ANOVA, test? Define with an example.
c) What parameter (s) determine whether an ANOVA will be one way or two way‘> Deﬁne
with example. '

d) Wh1ch statlstlc,al expressmn is 1ndlca1 ed by R2 in regressmn analy51s‘7 : iy
v v . 2+3+3+2=10

2.a). What is “one sample Z test”'7 What is the utlhty of th1s test? What are the parameters by
which one can decide whether a t test will be “pair t test” or “unpair t test”’?
b) What is degree of freedom (df)? Define ‘the two types of df considered for ANOVA?
c¢) What is the concept of “0,_0'5; level of significance” in statistical analysis? :
: e R T - (L5+1.5+2)+(1+2)+2=10

3. a) In Mendelian monohybrid exparim(,nt both the “sum rule” and “product rule” of -
probability are equally contrlbuted Deﬁ ae the phenomenon with proper dlagrammatm

presentatmn :

b) What is the utility of Chi square test?

¢) In a typical Mendelian experiment, a tall pea plant was crossed with a dwarf pea plant and
all the Fy plants generated were tall. The F plants were self-crossed which generate 63 Tall
and 67 dwarf plants. Comment on the inheritance pattern of the trait with proper line

drawing. (Table value of x2 at 5% level for df 1 is 3.84)
BT e 442+4=10



- M.Sc. Semester-IT Examination-2023
Blotechnolo;ry

, i i e Paper—X (Practlcal)
T1me 6h . 611 (2 days) : Full marks: 80
’ - Prepare a blood film on a glass sllde stain it appropriately, identify and show any two
1mrnunoeytes under light rn1croscope after focussing it properly. Write down the staining

- method. Draw the immunocytes ‘you 1dent1f' ed erte down the identifying characters of
| those two unrnunocytes : g :
i

1o

7+2+2+4 15

- 2. Draw the folloWinc growth curves s for m1croorgamsn1 X startmg W1th 100 cells w1th a

: oeneranon tune of 30 mm at 35°C 60 mm at 20°C and Shrs at 5°C s |
a. The cells. are mcubated for 5 hrs at 35°C l i3
: X : t e W l
7 b. AﬁPr 5 hrs the temperature chanoed to 20°C for 2 hrs '_ l 3

C: Aﬁer 5 hrs at 35°C, the temperature is Lhange(l to 5"C for 2 hrs followed by 33 c’C for

5 hrs. ‘ H i ' 2+2-4
Identrfy the Cyanobacteria present in the supplled sample (CB 1) Descr1be draw and 1dent1fy

the cyanobacterla present in the supplled sample e R S N 2+2+1 =51

|

4. Measure the leaf dimension (LL & LB) from the supp 1ed plant sample (PT—I) Is there any
relationship between LL & LB. Also test whether LL sta11streally d1ffered frorn LB or not using
proper statistical fest. '+ dIn T S G T P e I D s 2+8 10

5. Measure the seed length (SL) of three different sets of seed mixed within the supplied tube
(PT-2). Statistically test whether SL of 3 seeds really differ from cach other or not. Also ltest
Wﬂlch palr of seed set show max1mum dlfferencc for SL l>ased on proper statlstrcal software. -

6+4=10

l
6. Viva-Vove il i - 20 ,
| : : T .
7. Submit your laboratory note books 10

1
i.
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M Sc Exammatlon 2024
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ol S L Blotechnology .

TS | Semester =
e i % s Pa‘per—’;VI (IVIu.roblulog,y)
AL Tune 3hou’rsv, o

$is i LS i
i AR J hel :
i 4 lnswer m’zy four questlous

Full Marks 40

i 1
; |
[N}

i
l

l

|

l

i

b ]

i

i

|

i
l
|
i
|
N
l
l
|
I

i
o ] ' (a) Compare Archaea wrth bactena and eukaryotes e
i L

f l el (b) Elaborate the apphcatron of Archaea as extremoplules
T e e
: e ol » L A L) S e ' [6+4 10]

f 2 (a) Descnbe dlfferent phases of mlcroblal growth m a batch culture Explam how.

0r'owth yreld and growth rate can be detennmed I-low do env1ronm °ntal factors  like

SRR temperature and prl influence mlcroblal growtn’? i ;f’} i e
U i “ 5 “]‘. 1 22 TR Tr e

(b) Dlﬁ‘erennate between synchronous and contlnuous culture Wl at is the 31gm ﬁcance

‘ of . culture corlectrons? DlSCUSS the methods emploved for the preselvauon ‘of m1crob1a1

} i |
B !
|

cullures ; Ly o St i L (1 3+1 3"'1‘)"(2-*-_1'1'-‘,)_1()]

Hn

3: (a) Dlscuss the si gmﬁcance of Bergey S Manual 1n rmcroblal class1hcat1on How was

the concept. of mlcrobral taxonomy evolved from claSsrcal lO modem methods? Bneﬂy explam‘\

: T0le-of 16S LRN[‘& sene sequencmg in thm evolutmu Lo
\ | ¥ g

- ;;;f
0
o
=
e

( b) Explam the pnn01ple of Rlbotypmg and 1ts apphcauon 1n mlcrol: 1a1,‘iden_tiiﬁcation‘.

How does DGGE a1d m the ana,ysw of ml"roblal dwersn}!/ in emqronmen tal san&ples*'-?

-'J,glp_aq;;~{4_t;-t;‘;rﬂ=; l=+(3+2) “10

o
! i
{7

4 (a) Compare and contrast the photosynthet1c plgments bactenochloro phylls and plant

‘ 'thorophylls Explam the roles of carotenmds and phycoblllms n photosynthlesm How do-

i 'Jtnese p1gments contn bute to tne d1vers1ty of photosynthetlc prokaryotes7 e

1
v

(b) Descnbe the process of mt:rogen .ﬁxatlon n prokaryotes What 1s the slglliﬁcance

:lﬁof mf genes mthrs process’? ; L (55 H2H3)=10]

l
|
1!
)
|
f 1 i 2 B 4 |
|
1

|
|
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i
|
{
i

5.

|

(b) A chemostat is inoculated wrth a pure culture of Escherich

‘(Ks)lsosg/L ; :

,J\l
i

-
Comphcatmg fao’torS' '|
: '|

* The system operates in a dynamrc state with varymg inlet nutrient ¢

upstream process The inlet nutrient concentratlon can be described by

¥ SO(t) 20 i1 SSln(TtU 12) g/L, where t 1s time in hours
|

Fu= urnax *S / (Ks + 8) * (1 - P/Ki), where P is theacetate concentrati
|
i the. mh1b1t10n constant equal to 2 g/L.

oo 1‘
| i

DeveIOp cl mathemattcal model descnbmg the dynamlcs of substrate bi

concentra’nons in the chemostat. i

|
3 |

I
t
|

L )

6.1 Detme Eprdemlc Pandennc and Endemlc wrth examp]es

1|
!

( a) Descnbe the streak plate method of obtammg a pure culture. 1
LAl method dlﬁ'er from the streak plate mcthod?

' concentratron (S0) is 20 g/L, the flow rate (F) is | L/h, and the reactor

maxrmum specrf ¢ growth rate (umax) of E. co]1 is1.2 h‘1 and the suthra '

g Acetate is produced with a yreld coeiﬁorent of Yp/x O 1 g acetate/g bio

Di
| Infectrvrry and Vlrulence ofa pathogen. Descnbe the general steps of TLR
responses agamst bacterra and viruses.

low does a pour plate

a coli. The inlet nutrient
volume (V) is 2 I, The

te saturation constant

oncentrations due 1o an

the following function:

* The m1crob1al growth is inhibited by a toxic byproduct acetate, produced during growth,
The SpeCIﬁC 0rowth rate is reduced accordmg to the fol]owmg equation:

on (g/L) and Ki is

1mass.

omass, and acetate

[(3+2)+5—1 0]

—

stinguish between

mediated immune

[3+2+5=10)




i.
, |
| (b) M ennon the general propemes of cytomnes What is cytomne stonﬂ “
o ' | B e : ,!‘ 1 3+(>*2)*10
: 5 EIuc1dateithe sahent features of MHC genes Compare C lass—l and Class ]\.1 MHC protems What 1S
‘ self \/[[-IC resmctlorﬂ : i | S L ;
| | | - f 5 ."--ﬂ.f."‘\ | 4+4T2 10
[ 2 - [ i N e S AN
6 erte shor1tnotes on anyfourofthe followir';g: : : i | P S S R T
BY ‘ iy 4 R e e I T L T E S (o)
a\ Tmmunbglohuhn wnerfamlly i f| ERER I SR R
b) Superanhgen 8 | Sl ', S ;
c\ Sandwich ELISA i i - i
d) Endocytu‘ pathway of antigen presenta‘a ] v: b
= A_uayuylalo 'L]Ii E “ 1l : '
f) Delaycd Type Hypersensltmty | b T i o
|4 e . Vi
‘ J ! ] i \
[k | |
o | | \ 3
Jeif | { | 1
i | z B
o | | i
Cl ‘, |[
fis. |
| . ?
| | |
i i : "
g ¥ ‘I | | }
’ ol %
] |
ket |
ik - |
| 1

| What '1re.DAMPs7

ik
v H
]

i

, . e |
12, How are the natural antibodies 1mportant 1ﬁ

|

¢

I

central | tolerance'7 E‘cplam deletional and inversional j _]0111].110 w1th qchema’ti‘c
reuombmaﬁon \Vhat 1s receptor edxtmcr? i L,

|
« | |
' . ! |
| . o s A
13k

| T
i

4. (a) Compare Classu:al and I‘vLBL pathways of complemunt actlvatlon

i | |
i : : ' l
i Tial I !
‘;I] ‘. " ‘
| iz | ; ; i ; |
| .i;i I ' ! ‘ \
ER SRRl | T |
1 i ‘ | ' M.Sc. Sem II Examination — 2024 5
el s ; .| :  Biotechnology | |
(I‘ 1| 2 S : l Paper VII . l
‘ 1“' N i (Imm.nology) }
o | : ifhy v i 5
‘Tune.3hl l;llS T o D E SRR Foditng g ‘l
R e | . i, BEn e [ - B
s 1 \
, .l iJ Iy ] E . Answer any fam of the followmgs (1
o R
‘;l. Explau'q |Tlsehusi and Kabats expenment tthat estabhshed lmmunoﬂobulm\s
7 ] Prlmary !and Sepondary immune response? Descrlbe the mtemal structuqe
o nodesm AN : i R Lk EPRICARE os: o
L [ ;’ T
| l' S - R
IASREBR R

|
1
. What dr\ yon mean by 1vmnhocy‘re matuatlon and actwanon.‘? How 18 T ceﬂLl w

|

" FM: 40

af antibodies. 'What are
nd function of lymph

4+2+4=10

i
R
mnate unmune mechamsm‘) Cléssmy PRRs with example.

3+6+1=10

Az,ﬂ.ration significant for
dlacrram during somatic

 2424442=10

1



M.Sc. Examination 2024
| Biotechnolo|gy
Semester I

Paper -VIIX

‘ Virology | b |
Time: Three Hours ’ E Sy ‘ iFllll Mafrks: 40 l

Questions are df value as indicated in the margin. ’ i ‘ ‘ f
Answer question number 1 and any three from the rest. ‘ l
1. Answer any five jof the following: ‘ o ' 1 5 ><2 10; iy

(2) It was observed|that the radius of an approximately cxrcular plaque of mfected cells grew.: !
to 1.45 mm in just 3 days. They measured the distance between adjacent cells to be O 037mm | |
i

to obtain the apparent time for the lyt1c cycle (from infection to lysis). They compared this

time to the actual rate at which new virions are formed: 5 to 6 hours. Predict the radius of
infection if the infection process 1nvolved a sequence of entry, replication, ly51s and 1nfect10n 4l
of an adjacent cell. ‘ Y ; ; l ?

.+

b) Would a person who has never been in contact with the vancella—zoster V1rus be at risk of i : H
developing chickenpox or shingles if they come in close contact with a person w1th shingles? :
Explain your reasoning. b

c) A 44-year-old CNIV|' antibody negative man is given a lung transplant from a CMV l i
antibody positive dpnor. Comment on it with explanation. - | B

(d) Viruses can be separated into cap31d proteins and nucleic acid. When placed back i
together, these two pailts will self-assemble into new infectious virus particles. Punfy the
NUCLEIC ACID FROM TOMATO mosaic virus an'd the PROTEIN FROM BEAN mosaic
virus. Then combinge these two parts, and they self- assemble into infectious viruses: [What
happens when these newly assembled (hybnd) VITuses are rubbed (wlth an abraswe yionto |

BEAN LEAVES. ; ,;, . §

e) Which step in the replication cycle of viruses.do you think is most cntical for the v1rus to |
infect cells? Explain why. : : R e ,‘ e

f) How do ssDNA and dsDNAvu'uses repl1cate7 (R fjj’ 1 ' ( :g i I P i

5 i ; | ) | sz )

__ (g) The promoters ﬁor A encodmg early proteins in viruses like T4 have a different I Bt

- sequence than the promoters for mRNA encodlng late proteins m the same v1rus Explam [T 1

how does this benet1tihe virus. i iyt | e e ]

2. Explain with Justifi ation'(anyfovur)' ot gy % I ?2,l5*><4=5101;
; : ' b \

a) Interteron acts as an anti-viral drug

b) Dogs and cats are nLt infected by human colds.
¢) Antiviral does not work during latency. .

d) EBV can cause different disease depending on condition.

“e) Ribavirin is a pro-drug.

!



|
i
‘
|

|
|

/" f) HAART Highly 1ctlive antiretroviral therapy.
g) Viral Envelope 15 eésenlial for infection.

i | bt
3 Define and classify|Human herpesvirus. Describe the properties of human herpes viruses
Compare different human herpes virus with example. 3+2+5=10

|
4. a) Describe Acute a'lnd Persistent infection with example.

b) Elucidate the )aslic structure of Influenza virus| Define the role of Haemagglutinin and
Neuraminidase. Define antigenic shift and Antigenic drift with example.

c) Compare differept yiruses and unclassified agents which directly cause hepatic infections
| i

l 2+(1+1+2) + 4= 10

5. What are the clagsical symptoms of plant viral infections? Describe life cycle of a typical
plant virus with prg pe'; diagram. Describe viral penetration and intracellular migration in

plant viral invasion| | 2+4+4=10

6. Write Short Notes o‘n any four: ; 2.5%4=10

narn
(a) Blue tongue virﬁls |
~.(b) Rinderpest

(c) PPR
(c) PPR

(d) Viroid

(¢) Bbola virus

(

() Baltimore Class

fication of Virus




*.
’ ' Time: 3 hours

1. a) Explain the relationshi
g b) Describe the differen
j c) Write a code snippet
- with a submit button.

. a) Write a C program td
> b) Write a JavaScript to
! c) What is the use of <4
I
|

3. a) Explain alert(), confi
) b) Write a C program f¢
“a+ib” where a is the
multiplied output.

. Provide a descnptlon on pu

. Descriptive statistics
. Paired t-test-
Non-parametric test
d Chi-square test ‘

Jcr-m— ey

435&

S

2 ) What i$ the purpose of two| sample 7 test? How do you determme whether a one—sample or two sample Z test has

Aisbe performed based o’ the

M.Sc. Examination 2024
Semester- l‘,[

Biotechnology
|

Paper-IX|

Computer Applications and Biostatistics

- Full Marks: 40
i Questions are of values as indicated in the margin
|

Group-A
Answer any two questions
1p between HTML CSS, and J. avaScript in web development.
t methods of hnkmg CSS and JavaScript files to an HTML document. |
that includes a form with input ﬁelds for username and password along

| , | 243+5=10
find the sum of an AP series. - : :
find factorial of a number. :
r>'tag in HTML? L K t
‘ atsT1=10

m() and prompt() method of J avaScnpt wmdow object
Y multtphcallon of two complex numbers (Complex numbers are numbers of the form
real part and b is imaginary part of t‘ie complex number and 1=“v’-1 )./Also, print the

545=10
K 3 Greup—B h VR o ‘
Ansv&et' any two questions

Lrpose (w1th supportmg examples) for the fo]lowmg statlsucal tests: 2 SX4 ~10 -

! i
i e
1

K8 | l

structure of the data? Dlscuss W1th an arb1t1 aty sample dataL |

; 1
3 \ I £ ey N : y : RO LAl . g i- 4 1
i ! iy ! - "

(b) ‘What are the cc-ndltlons o Ethe events for appxymg the sum mle and product mle in probablh‘y Based on the

concept of probabxhty find oy

, Probablhty of different types of ¢ gametes froma F hybnd of Mendehan dxhybnd pea plants :
| Probablhty of dlﬂ'erent oenobypes and phenotypes oenerated from Mendehan Monohybnd and Dlhyhnd crosses.

| | & ) ! (] 2+1T2 5
3i(a) What isthe purpose of ANOVA and regressmn? What are the addltlonal advantages of 2-way'| ANOVA over 1 L
way ANOVA? , ST | o
a B K He s 3+')=5'

(b) What is the correlahon co =fﬁc1ent‘7 How is re,:,ressmn related o correlatlon‘? What are the dlfferelnt statlsucal i
parameters expressed by multmle R and regression line in regress1on analysis? her L !

0
)
|

|
|
|
|

t the following;:

tl"

I35

0
|
|
|

1



17 M.S¢. Examination 2024
L Semester-11
Biotechnology

paper-X

~ Full marks-80 Time-6 hrs.

Laboratory — Il (Microbiology, Immunology, Virology and Biostatistics)

—IPerform-Gram staining of the %uppllcd sample, obsel ve under the microscope, wrile the procedure and
commcnt on llu, mluobcs observed by you o 6+5+4=15

%

et ‘ W) Plepdle '1 slldc blood hlm Il,\ 'md stdm it appxoplmu.ly show dnd nd(,nllly any l,\vo immunocyles undm
nicroscope: Draw the microscopic lield to show. the position where those immunocyles were located. Draw

= enl'u ged repr esentative diagrams (BnW peicil sketch)-of the immunocytes you ldum Ted and label them. Write
down the ldentlfymo characters of thosc cells.,

b) Calculate the speuhc mtlbody titer of 4 different hypolhetxml serum samples (ST, S2, S3, S4) from their OD
:f'“_“‘*\mluu; found-aflerperforming an indirect ELISA, as mentioned in the tablc provided additionally. Draw

ZL’ approptiate graph to calculat(, the titer, show the detailed calculation, and comment on your results.
- (5+1+2+42) +5=15

3. Write down lhe pr mcnple and ploceduxe of the Phque Assail experiment. Per f01 m the experiment with the

) 51\‘en samf\lcQ '(Vl \’1’)) C'llcul'ltc the CFU hom this expen ithent by countmg the phqucs appropriately.
ey i . 5+5+35=15

4. Solve the following statistical problem with two comptiter programs (Excel and R) and write your comment
based-on statistical analysis. Mcntion the output of both the analyses in'exam copy 5+5+5=15

CURESETT DS lbuuon of qucsllons with sampleS

Q-l(a) S(unplp- ,—7:7-_,-'- Roll No. BlotOIrBlot 04 Riof 10,
Q.4(b)/Sample-IT ------= -Roll No. Biot 02, Biot 05, Biot 08"
Q.4(c)/Sample-111 -------Roll No. Biot 03, Biot 06, Biot 09-
Q: 4(d)/Samplc AY

-------Roll No. Biot 07 Biot 11 .

4(a). In the supphed plant sample (S- I) thcne are Lwo different typcs of lcavcs One set (L-1) of leaf was
¢ollected before application of plant growth hormone and the second set (L-2) was collected after application.
Is-there-any significant.differenge in leaf length bctwee,n the two leaf S'llTlplCS'7 Justliy your answer with a pmper

Statlsllcal test and briefly describe yourremark.

'4(b) I tHesupplied plant sample (S-11), thele are two different types of Icaf from two clltlucnt plants. [s there '
“any sxgnmoant difference in leal length between these two leaf samples? lustlfy youranswer with a proper

statisticattestand brictly describe yourTemark, T

EEJT LI il

4(c) In thc supplled pldnt mmple (S-111), Lhcxe are lhlee different type% ol le'wes Is there u significant amount
oL vatidtion for leal dimension wmhblc in‘the SLLIdICCI sample?. lusuly your anqwex with-a proper statistical test

and bllcﬂy dpscnlbcy0h|1enmﬂ: e 0N

e L e

4(d) In the‘ supph(,d pl'mt Samplc (S-1V), lhele alc 30 lcavcs Find out the descriptive statistics of leaf
dimensions. Comment on the relationship between leaf length and blmclth Justify your answer with proper
stattstthl test and bricfly describe your remark. <

5.Viva voce 5 (15)

6. Practital records (37

RU R S



