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(Developmental Biology and Reproductive Biology)
(CBCS)
Full Marks: 25 Time: Two Hours
(The figures in the margin indicate full marks)
1. Answer any eight questions from the following: Y5 x8=4

a) Wolffian duct is degenerated in female embryo (True/False).

b) egg shows radial cleavage (Fill in the blank).
c) Humans have type of placenta (Fill in the blank).
d) acts as an organizer (Fill in the blank).

e) Glycoprotein hormones act via a G-protein coupled receptor (True/False).

f) To dissolve egg coverings sperm produces enzyme (Fill in the blank).
g) Eggs of mammals are of type (Fill in the blank).

h) A solid ball of cells produced in cleavage is called (Fill in the blank).

1) Testosterone, the male sex hormone, is synthesized in the (Fill in the blank).
j)  Write the name of one hormone secreted from ovary.
k) Write one example of teratogen.
1) Which part of sperm provides energy for its movement?
2. Answer any two questions from the following: 215 x2=5
a) Write a short note on embryonic stem cell.
b) What do you mean by hypothalamo-hypophysial-gonadal axis?
c) Write a short note on modern contraceptive technology.
d) Classify eggs with examples on the basis of distribution of yolk.
3. Answer any four questions from the following: 4x4=16
a) What is fate map? Draw and explain the fate map of frog.
b) Discuss acrosomal reaction with proper diagram.
c) What do you mean by regeneration? Write about the different types of regeneration with
examples.
d) Discuss the process of hormonal regulation of oogenesis.
e) Describe the metamorphosis of spermatid into spermatozoa with suitable diagrams.
f) Briefly describe different types of extra-embryonic membranes of chick.

g) What is embryo transfer? Mention different steps involved in “in vitro fertilization”.
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(Candidates are required to give their answers with their own words as far as
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1. Answer any twelve questions. 72x12=16
(a) Sting in worker bee is a modified organ of queen’s . (Fill in the blank)

(b) Write the scientific name of rock bee.

(c) Give an example of artificial method of honey bee culture.

(d) Apis mellifera is an Indian honey bee. (True/False)

(e) Drones are produced from egg. (Fill in the blank)

(f) Write the scientific name of little bee.

(2) is a type of waxy substance produced by honey bees. (Fill in the blank)
(h) Write the name of causative agent of sacbrood disease.

(1) is the bees’ way of replacing an existing queen with a new queen in the
same hive. (Fill in the blank)

(j) Piping is a noise which is produced by . (Fill in the blank)

(k) Who decoded the meaning of bee dance?

(1) How many chromosomes are there in a drone?

(m) Royal jelly is secreted from  gland of worker bees. (Fill in the blank)

(n) Give an example of bacterial disease of honey bees.

(0) Queen less hive is known as . (Fill in the blank)
(p) Plants that yield nectar and pollen are collectively called . (Fill in the
blank)

(q) Chalkbrood is a protozoan disease. (True/False)

(r) Workers are produced from egg. (Fill in the blank)



2. Answer any four questions. 2% x4=10
(a) Mention the causes of swarming.

(b) Briefly describe nuptial flight.

(c) Write the symptoms of paralysis disease in honey bee.

(d) Write a short note on medicinal properties of Honey.

(e) Write the symptoms of nosema disease in honey bee.

(f) Write a brief note on honey dew.

(g) Mention some uses of bee wax.

3. Answer any six questions. 4 x 6 =24
(a) Describe the structure of a bee hive.

(b) Describe the structure of venom gland of honey bee.

(c) Write the indigenous method of extraction of honey.

(d) Write a short note on development of queen bee.

(e) Write the names, symptoms and the control measures of two fungal diseases of
honey bee.

(f) What is honey? How honey is produced from nectar? 2+2
(g) Briefly describe the problems of apiculture in India.
(h) Write a short note on natural enemies of honey bees.
(1) Describe the morphological structure of Worker bee.

(j) Write a short note on different materials which are used for the handling of honey
bees.



. (T FW F96 207 T&F w3 sx12=6
(a) S CIifeg 7o 7eet 9N Cinifeg Foisiie o (HFrEH 7 F9)
(b) ~Ar2rE! Ry Resiprae 1% (12|

(¢) Flaw cTife et ~rafon gl Surgse wie |
(d) Apis mellifera «3% SRS (IR eS| (37o5/M=T)

(e) 7 TR o AT oo 21 (SFEH 7 79)

(f) For i Resorars 1 ol

(2 20 (TR FRT SRoifrs @eiR (e Ml (g = 79)

(h) FFC Carof B G A1 (T2

(i) CIfReas gkl 9 CBICE g 1 7= Sj5row qNCF 2 oFeH T Ao Sl
(T = )

(j) 1z e 711 8 X (g oo )

(k) G Jro5a AT (F L2

(1) “F¥ e 3 ceFeer Sre?

(m) ISR Cefer w30 Carifed ol (At F© 27/ (FEH 7 39)

(n) cfeg FrechRa abe aah e Srzaet e

(0) TN R CMBIFCe CET| (<7 7 +9)

(p) (3 T Tfen T 32 o (3] T©T3 SRAT FCF O @ | (T 7o 9)
(q) 5T 2T G My 7B (e (/)

(r) = cIify G (A0 T 231 (XE o )

2. (A (P bFb AT T&q M1 2% x4=10
(a) Cifk-a7 Feief S 3
(b) T FoA-TeB ol |

(c) CiTfRs “Merg CAICaR eTpelefer (ore



(d) 3 SfReeiafer TF 72 DIl (=14
() CeTfRd (TN (FCR e fer (@]

() C-f2R 5 e BIeT (o4l

(g) CT-CC SR 2 Slar 41

3. (T (T 236 20T O&d nis|
(a) CTBICEF Mo F041 T3
(b) cfex fRaf¥g o= 9o/4T 41

(¢) ¥ 82T SRS %S ST I

(d) 38 iR Rt STit 1fFwey Biet o7

() g 45 =@ abs ok T, P @32 fFaeT &S (ol
(f) K F? FFa7 (AT T I HY TR 277

(g) ©RCS CGICI AP FLHCA (=Tl

(h) CTifes 2l X =1 e Bet cemal

(1) T CIifeR vz a19tR R wie|

(j) Ty ST IR ToRFReIfeT TiF FeFwe Dt (=14

4 x 6=24

2+2



UG/5th Sem/Z.00/G/21(CBCS)

UG 5th Semester Examination 2021

ZOOLOGY (General)
Paper- DSE-1 (A/B/C)
(Cell Biology and Animal Biotechnology / Immunology / Reproductive Biology)

[CBCS]

Full marks: 25 Time: Two Hours
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Candidates are required to give answers (by selecting either DSE-1 A: Cell Biology and
Animal Biotechnology Or DSE-1 B: Immunology Or DSE-1 C: Reproductive Biology)
with their own words as far as practicable.

DSE 1-A: Cell Biology and Animal Biotechnology
1. Answer eight questions taking four from each group. Vax8=4
(Group A: Cell Biology)

a) are known as suicidal bags of cell. (Fill in the blank).

b) Formation of spindle fiber is the function of (Fill in the blank).
¢) Mesosomes are found in prokaryotic cell membrane. (True/False)

d) Who coined the term cell?

e) Name the cell organelle which is absent in animal cell but present in a plant cell.
f) Name one cell organelle that contain its own DNA.

(Group B: Animal Biotechnology)

a) From which organism 7aq polymerase is obtained?

b) The human genome project was launched in the year (Fill in the blank).
¢) The full form of cDNA is cyclic deoxyribonucleic acid. (True/False)

d) From where restriction enzymes are primarily obtained?

e) Klenow fragment is derived from (Fill in the blank).

f) YAC is used to clone yeast gene only. (True/False)

2. Answer two questions taking one from each group. 2% x2=15
(Group A: Cell Biology)

a) Briefly describe the structure of ribosome.
b) What are the functions of cell membrane?

(Group B: Animal Biotechnology)

a) What do you mean by primary cell culture?
b) Write a brief note on cryopreservation.

3. Answer four questions taking two from each group. 4x4=16
(Group A: Cell Biology)

a) With a neat diagram, describe the structure of mitochondria.



b)

c)
d)

a)
b)
©)
d)

Briefly describe the fluid mosaic model of plasma membrane.
Write the functions of smooth endoplasmic reticulum.
Differentiate prokaryotic and eukaryotic cell.

(Group B: Animal Biotechnology)

With example write the properties of restriction endonuclease.
Briefly describe the method of PCR.

Draw a flow diagram for performing Southern blotting.

Write a short note on stem cell.
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DSE 1-B: Immunology

1. Answer any eight questions: V2x8=4

a)
b)
¢)
d)

e)
f)
2

Give an example of natural passive immunity.

An antibody may contain both A and « light chain at a time. (True/False)

Which antibody can form a pentamer?

The term refers to defense mechanisms that are always present, ready to
combat microbes and other offending agents. (Fill in the blank).

Why B cells are so named?

In human, MHC molecules are synthesized by gene cluster. (Fill in the blank).
The parts of antigens that are recognized by antibodies are called . (Fill in the
blank).

Which cell secretes soluble antibody?

Kupfter cell is differentiated cell. (Fill in the blank)

Give an example of antigen presenting cell.

MHC-I molecules display antigens. (Fill in the blank).

Monocytes differentiate into which kind of phagocytic cells?

2. Answer any two questions: 2% x2=15

a)
b)
¢)
d)

Briefly describe a primary lymphoid organ.

What do you mean by humoral immunity?

Briefly describe the structure of MHC-II molecule.
Write a short note on Natural Killer (NK) cell.

3. Answer any four questions: 4x4=16

a)
b)

c)
d)
e)
f)
g)

With a neat diagram, describe the structure of an antibody.

What are the characteristics of acquired immunity? What do you mean by cell mediated
immunity? 2+2=4
All immunogens are antigens, but all antigens are not immunogens- explain.

What do you mean by primary barriers of immune system?

With an example briefly describe attenuated vaccine.

Briefly describe classical complement pathway.

Write a short note on hypersensitivity reaction.
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DSE-1 C: Reproductive Biology

1. Answer any eight questions: Vax8=4

a)
b)
c)
d)
e)
f)
g)

h)
)
)
k)
D

What is the final stage of spermatogenesis?
Where the Leydig cells are situated?
Mature, large, fluid-filled ovarian follicle is known as . (Fill in the blank)
The other name of bulbourethral gland is . (Fill in the blank)
is a lytic enzyme released by the sperm. (Fill in the blank)
How many autosomes does a human primary spermatocyte have?
The is a temporary organ that connects a mammalian mother to its foetus. (Fill in
the blank)
After ovulation Graafian follicle regresses into . (Fill in the blank)
Which part of the sperm plays an important role in penetrating the egg membrane?
Which hormone secreted by the hypothalamus controls the ovarian and uterine cycles in
human?
Inhibin is secreted by cells. (Fill in the blank)
The cavity in the center of the secondary ovarian follicle is known as . (Fill in the
blank)

2. Answer any two questions: 2% x2=5

a)
b)
¢)
d)

Write a brief note on corpus luteum.
What do you mean by oral contraceptive?
Write a short note on spermiogenesis.

Write the significance of sperm bank.

3. Answer any four questions: 4 x4=16

a)
b)
c)
d)
¢)
f)
g)

Briefly describe the process of ovulation.

Write a short note on in vitro fertilization.

What do you mean by acrosomal reaction?

With a neat diagram, describe the structure of testis.
Briefly describe the hormonal control of oogenesis.
Give a short description of human menstrual cycle.

Briefly state the function of testosterone and estrogen.



1. (AW I 23R T 13| 5% 8= 4
a)  ARITSTRRIOR Sfes w i $1?
b)  (EAGH (Y (PRI SRED?

) AR, I2R, STl fTANGE Fereee I (JE 7 )
d)  TETAREHLIT & A I | (I S )
e) 2 93 GEI TR RO 1136F 9oz (rE 7 79)

) R 2T CGRTEE SIEIeitss M2y 97

g 2o b G S Ot A WG e 04y AL T 0| (JATEI 7 9)

hy  SfSTTEMR 27 SifFai Ffereet -4 SRS 2| (FEA 7 F9)
i) SR (I e I ST (on FHC0 ST Ol &2e FCH?

) RO QECARGIEINI (A S (S 20 [T @ TR b Nuaet FCa

k)RR (I (A S 21 (73 4 9)
) Cole foR-wleeer-ad (Frer TS o)%e I AR (JrEIH 7 F9)
2. (NP 726209 o Mis| 2% x2=5

a) T TGRS 1 «h ey Bipt (o7

b) (R IS IS I (R

¢) ST T1F 9ol 72w DIt (@12l

d) ™ FieF T @ AL BIeT (o7

3. (AP 577 2T ©6e 18| 4x4=16
a) CFCH SRS e Gl 391 T4

b) 37 /ShRcs A aah efre B (@i

¢) SiterITen R w=ice S ([w

d) @ ifee foras R WM 515 /1 3311

€) AT LT STSCAT 2o el /ey 1

f) FcER WHRe brre FHEre Rage wis)

g) FRCFCA (GOBICHTR @32 TERITSC-E P16 Glad 39



UG/1st Sem/ZO0O/H/21(CBCS)

UG 1st Semester Examination 2021
Z0OOLOGY (Honours)
Paper : DC-1

(Non-Chordates I: Protists to Pseudo-coelomates)

Full Marks: 25 Time: Two hours

The figure in the margin indicates full marks.

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

1. Answer any eight questions: V2x8=4

(a)
(b)
(c)
(d)
(e)
¢y
(8)
(h)
(@)

G
(k)
M

Give the scientific name of Venus flower basket.

Which cell type is exclusively found in Cnidaria?

The strobila of tape worm is made of sexual units called . (Fill in the blank)
Name the infective stage of Ascaris lumbricoides.

Give an example of class Trematoda.

Lasso cells are found in phylum . (Fill in the blank)

The embryo of Wuchereria bancrofti is known as . (Fill in the blank)

Which protein link connects the peripheral doublets present in the shaft of cilia?

The inhabitants of extreme environments like thermal vents belong to the kingdom

Dinoflagellates are plant-like protists. (True/False)

The free-swimming larva of Cnidarians is called

The causative agent of liver rot in sheep is

2. Answer any two questions: 2V5%x2=5

(a) Write the characteristic features of Cercaria larva with proper diagram.

(b) Give a brief account of Atoll reef.

(c) What are spicules? State its taxonomic significance. (1+1%4=2%)

(d) Briefly describe the parasitic adaptation of Ascaris lumbricoides.



3. Answer any four questions 4x4=16

(a) Describe the ultrastructure of flagella with diagram.

(b) Briefly discuss on “metagenesis of Aurelia’ with diagram.

(c) Write a short note on syconoid type of canal system with diagram.

(d) Comment on the pathogenicity and control measures of Entamoeba histolytica.

(e) Why Fasciola hepatica is called digenetic parasite? Schematically represent the life cycle
of this parasite. (1'42+2'2=4)

(f) Mention two characters of class Calcarea and class Hexactinellida with an example of
each. (2+2=4)

(g) Diagrammatically represent the stages of conjugation in Paramoecium sp. State its

significance. (2+2=4)
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Candidates are requested to give their answers in their own words as far as practicable.

1. Answer any eight questions: 7ax8=4

(a) The clitellum of earthworm is concerned with (Fill in the blank).

(b) What is the characteristic feature common to all insects?

(¢) Radula is primarily composed of . (Fill in the blank).

(d) In earthworm fertilization occurs in . (Fill in the blank).

(e) The one feature common to all Molluscs is the presence of . (Fill in the
blank).

(f) In echinoderms anus develops from blastopore. (True or False?)

(g) Statolith is a sense organ that helps in . (Fill in the blank).
(h) Give an example of wing-less insect.

(1) Name the notochord-like structure found in Hemichordata.

(j) The study of Mollusca is known as . (Fill in the blank).
(k) Serial repetition of body organs in segments is called

(1) Respiratory pigment in Mollusca is

2. Answer any two questions: 215x2=5

(a) Why is Peripatus regarded as a connecting link between Annelida and Arthropoda?
(b) Enumerate four distinctive characters of Arachnida.
(c) Differentiate schizocoelom and enterocoelom.

(d) Briefly write about different types of mouth parts found in insects.



3. Answer any four questions: 4x4=16

(a)

(b)

(©)
(d)
(e)
&)

(2

Write the types of nephridia along with their location found in earthworm. State the function of
chloragogen cells of earthworm. (3+1=4)

With a neat diagram briefly describe the different parts of the water vascular system of Asterias
sp.

With a neat diagram briefly describe the different parts of the ommatidium.
Give an account of the nervous system of Pila globosa.
Write the salient features of phylum Hemichordata. Add a note on tornaria larva.  (2+2=4)

Write the general characteristics of phylum Echinodermata. State the salient features of Bipinnaria
larva. (2+2=4)

Define metamorphosis. Write the role of juvenile hormone in metamorphosis of insects. (1+3=4)
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Z0OOLOGY (Honours/General)
Paper — DC-1/GE-1
Full Marks: 25 Time: Two Hours

The figures in the margin indicate full marks.

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

1. Answer any eight questions from the following taking four from each group: o x8 =4
Group-A

| Biology of Non-Chordates]

(Answer any four questions)

(a) Who 1s known as father of taxonomy?

(b) Write the name of locomotory organelle of Euglena sp.
(¢) Which kind of reproduction takes place in Sycon sp.?
(d) Name the primary host of Taenia solium.

(e) The unique cell type found in Ctenophora 1s (Fill in the Blank)

() Write the name of larva of Annelida.

Group-B(+C)
| Biology of Chordates & Ecology|

(Answer any three questions from g — j and any one question from k & 1)

(g) The larva of Ascidia 1s called . (F1ll 1n the blank)

(h) How many gills are present in shark?
(1) Give an example of order Apoda

() Hairs are found only 1n animals of Class ~(Fill in the blank)

(k) Interacting collection of species found in a common environment or habitat 1s
known as . (Fill in the blank)

(I) Study of ecological relationships of a community is called _(Fill in the
blank)




2. Answer any fwo questions from the following taking one from each group: 22 x2=15
Group-A

| Biology of Non-Chordates]

(Answer any one question)

(a) Write a short note on barrier reef.

(b) Write the salient features of Phylum Cnidaria.

Group-B (+C)
| Biology of Chordates & Ecology]|

(Answer any one question)
(¢) Write the functions of swim bladder in fish.

(d) Write a short note on grazing food chain.

3. Answer any four questions from the following taking rwo from each group: 4x4=16
Group-A
| Biology of Non-Chordates]

(Answer any fwo questions)

(a) Briefly describe the process of conjugation in Paramecium sp.
(b) Describe the parasitic adaptation of Taenia solium.
(c) Write a short note on water vascular system in Echinodermata.

(d) Describe the process of torsion in Gastropoda.



Group-B (+C)
| Biology of Chordates & Ecology]|

(Answer any ftwo questions taking one from e & f and one from g & h)

(e) Write a short note on parental care in amphibians.
(f) Describe the structure of flight feather with neat diagram
(g) Briefly describe ecological pyramids.

(h) Briefly describe in situ conservation.



TEE™M

1. oSt fT=et cAtF B1a <3 o4 e (1 @1 /5 9eea ©ea wie: 1, x8 =4

Group-A
| Biology of Non-Chordates]|

(CT (T 5796 T8 T@q mia)
(a) Ry Ridg o= I 997 297

(b) Euglena sp. a3 S=ICH 1 (574
(c) Sycon sp.-a ! QIS &= (w41 IR?

(d) Taenia solium-&3 25 (AR I (=74

(e) Bzt Sitds ARICAs STy (T S SPICIA (I AT b 29 | (%0 5 99)

() SyiARTCR =S JI (=1l

Group-B(+()
| Biology of Chordates & Ecology]|

(g— )| AFAEE b etk & | (AT A (FH G776 4089 Taq 7le)

(g) Ascidia -3 e 3T 2 (HFE e 39)

(h) ZMeTs Foek Fo THED?
(1) <of SHiCse 9l Twigdd vie|

(j) P ReTg CEE AT NCKr2 ot T (<ER o 99)
(k) <= e &ifS a1 PRI A sigsiendia ANfae gefcee gva =
(FEs = =)
(1) CRT2MICER IFSIEF FHET SIS N (FrEH 7 9)
2. oAfSf A1t It 916 Fea 2 ey (7 1 7375 A0eid Ted wie: 2Ys x2=5
Group-A

| Biology of Non-Chordates]|

(T (T 995 T4 Taq 118



(a) IR RE FF 9h 7 bIe (=74
(b) EIiRa #It39 AN 2w BT o2

Group-B (+C)
| Biology of Chordates & Ecology]|
(A (T 971 ATHT T 1<)
(c) ¥IT=RS LT FE e (=1

(d) SR AMHRE TE @h AeFrd DRl cerel

3. oSl TSt cite 726 03 o FeT (T (W 51377 ATaa Sed wie:

Group-A
| Biology of Non-Chordates]|

(T W 720 9459 ©ad vie)

(@) Paramecium sp.-98 SGUHH “afobd 7ewe Rage el
(b) Taenia solium 935G SSCAG I T4
(C) GFIIHICINGE GePTe~oF F2HF A DIl (7
(d) WCRICoTeR b afewib 35+ 72
Group-B (+C)

| Biology of Chordates & Ecology]|

4x4=16

(e & f (AT AEW @b w3eg & h (AF A (FH 990 A T@A mle)

(e) SN%HRAR eFoTy RAT 9Fh AHFe bIwT (o1
() faved Brag I SSRAITH 919 T4 T4

(g) TCHCH AWAZINAS PRING FF 9Fh b1 (=14
(h) ASTHCHA Zo P ALTH H@iolb 351 F4)



UG/3rd Sem/ZOO/H_G/21(CBCS)

UG 3rd Semester Examination 2021

ZOOLOGY (Honours/General)
Paper Code : DC-3/GE-3

(Physiology and Biochemistry)

Full Marks: 25 Time: Two Hours
(The figures in the margin indicate full marks)

(Candidates are required to give their answers with their own words as far as practicable)

1. Answer eight questions taking four from each group. 2 x8=4
(Group A: Physiology)

(a) Actin filament is made up of which proteins?

(b) Digestion of carbohydrates begins in the intestines. (True/False)

(c) Chemical that transmits an impulse between one nerve and the next, or between a nerve and
the neuromuscular junction is known as . (Fill in the blank)

(d) Which valve separates the left atrium from the left ventricle?
(e) Which hormone is secreted by the alpha cells of the pancreas?
(f) Leydig cell is found in which organ?
(Group B: Biochemistry)
(g) Write down the full form of DHAP.
(h) Give an example of purine.
(1) How many NADH is produced in each TCA cycle?
(j) Give an example of heteropolysaccharide.
(k) Which enzyme converts glucose into ethyl alcohol?

(1) Give one example of conjugated protein.

2. Answer two questions taking one from each group. 2% %x2=5
(Group A: Physiology)
(a) Briefly describe saltatory conduction of nerve impulse.

(b) Distinguish between cortical and juxtamedullary nephrons.



(Group B: Biochemistry)
(c) Briefly describe the tertiary structure of a protein molecule.

(d) Differentiate between B-DNA and Z-DNA.

3. Answer four questions taking two from each group. 4x4=16
(Group A: Physiology)
(a) Briefly discuss the structure of a testis.
(b) Mention the physiological effects of epinephrine and nor-epinephrine.
(c) Briefly discuss the process of muscle contraction.
(d) Classify hormones with suitable examples.
(Group B: Biochemistry)
(e) Define lipids and classify them with suitable examples.
(f) Schematically represent the different steps of urea cycle.
(g) Classify enzymes on the basis of their functions with one example of each class.

(h) Briefly describe Watson and Crick model of DNA.
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1. Answer eight questions taking four from each group. Y2 x 8=4
(Group A: Cell Biology)

(a) are the cell’s ‘garbage disposal system’ (Fill in the blank).

(b) The membrane bound enzyme involved in Krebs cycle in mitochondria is

(Fill in the blank).

(c) What is the main structural component of actin filament?

(d) Polyribosomes are aggregation of (Fill in the blank).

(e) Mostly lysosomes are active in pH. (Fill in the blank)

(f) Condensation of chromosome with clear visible centromere occurs in phase
(Fill in the blank).

(Group B: Principles of Genetics)

(g) Allele that can express itself only in homozygous condition is called (Fill
in the blank).

(h) Mendel used the term for the heredity units, which are now known as genes
(Fill in the blank).

(i) Give an example of autosomal recessive trait of Human.

(j) 9:4:1 phenotypic ratio comes in case of (Fill in the blank).

(k) Kappa particles are involved in inheritance (Fill in the blank).

(I) Mutation occurs randomly at any location within a genome. (True/ False)

2. Answer two questions taking one from each group. 2% x2=5
(Group A: Cell Biology)
(a) Differentiate active transport and facilitated diffusion.
(b) Why cAMP is considered as second messenger?
(Group B: Principles of Genetics)
(c) Give an example of lethal gene with suitable example.

(d) With a suitable cross explain sex-influenced trait.



3. Answer four questions taking two from each group. 4 x 4=16
(Group A: Cell Biology)
(a) Describe how clathrin coated vesicles are formed.
(b) With proper diagram, describe the formation of microfilament.
(c) Write a short note on endosymbiotic theory.
(d) Ilustrate the holocrine, apocrine and merocrine secretory functions of Golgi apparatus.
(Group B: Principles of Genetics)
(e) What do you mean by point mutation? Explain with suitable example.
(f) Write the role of Y chromosome in sex determination in human.
(g) Briefly describe the criteria of extrachromosomal inheritance.

(h) Describe and illustrate ‘inversion’ in chromosomal aberration.
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1. Answer eight questions taking four from each group. Yo x 8=4
(Group A: Ecology)

(a) Law of tolerance states that the growth of population could be regulated by the scarcest

resource. (True/False).

(b) A transition area between two biological communities is called (Fill in the
blank).

(c) Pyramid of energy is always (Inverted/Upright).

(d) In ecological succession, the initial community is known as (Fill in the blank)

(e) Nitrogen or carbon cycle is known as cycle. (Fill in the blank)

(f) The ecology related to study of a particular species is known as . (Fill in the
blank)

(Group B: Conservation Biology)
(g) Indian wildlife act came into force in the year (Fill in the blank).
(h) Jim Corbett National Park is famous for being a home to (Fill in the blank).

(1) Give one example of biodiversity hotspot in India.
(j) Expand WWF.
(k) Biosphere Reserve is an example of in situ conservation (True/False).
(I) Who coined the term ‘biodiversity’?
2. Answer two questions taking one from each group. 2Ys x 2=5
(Group A: Ecology)
(a) Differentiate ‘r’ and ‘k’ selected species.
(b) Explain the term mutualism with an example.
(Group B: Conservation Biology)
(c) What is keystone species? Give an example.

(d) How is national park different from sanctuary?



3. Answer four questions taking two from each group.

& o o ®

= @ oo

(Group A: Ecology)

Give an explanatory note on ‘J’ shaped curve.
Explain briefly the concept of species abundance and species richness?
Discuss in brief the competitive exclusion principle by Gause.
Write a short note on ecological pyramid.

(Group B: Conservation Biology)
Give a brief account on the levels of biodiversity.
Write a short note on “Project Lion”.
Write about ex sifu conservation with examples.

State the causes of loss of wild life in India.

4 % 4=16
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1. Answer any twelve questions: Y2x12=6
(a) Give an example of a larvivorous aquarium fish
(b) Pterophyllum means . (Fill in the blank)
(c) Scientific name of the common goldfish used in aquarium is . (Fill in the blank)
(d) Aquarium fishes are also known as . (Fill in the blank)

(e) An aquarium compost is the
with sand. (Fill in the blank)

which is made up of small stones and pebbles, or a mixture of these

() fishes are used for mosquito control. (Fill in the blank)

(g) Common name of Macropodus opercularisis . (Fill in the blank)

(h) ___ fishes have flowing fins. (Fill in the blank)

(i) Fishes should be bathed in solution before putting them in aquarium. (Fill in the blank)
(j) Bottom sword tail is an example of  fish. (Fill in the blank)

(k) The kissing gourami is native of . (Fill in the blank)

(1) For healthy growth, aquarium fishes should be provided with more than the required food. (True/False)
(m) Write down an example of ‘egg scatterers’ in aquarium fish keeping.

(n) The name ‘aquarium’ was first proposed by the English naturalist, . (Fill in the blank)

(o) Give an example of the common live-bearers in aquarium fish keeping.

(p) Which fish is referred to as ‘mosquito fish’?

(q) __ fishes produce pigment in response to light. (Fill in the blank)

(r) The gestation period of guppy is days. (Fill in the blank)



2. Answer any four questions: 25%x4=10
(a) Write down the types of aquaria and purpose of aquarium fish keeping.

(b) Write scientific names of five Indian fishes suitable for aquarium fish keeping.

(c) Give a short note on the uses of zooplanktons as food for aquarium fishes.

(d) Write down the common characteristic features of angel fish.

(e) Comment on the use of aquarium fishes as larval predator.

(f) How do you identify a healthy fish in an aquarium?

(g) Briefly describe the sexual dimorphism in Guppy fish.

3. Answer any six questions: 4x6=24
(a) Describe the basic requirements for construction of an aquarium.

(b) What precautions one should take for setting of an ideal aquarium?

(c) What are the selection criteria for aquarium fishes?

(d) Describe briefly about the potential scope of aquarium fish industry as cottage industry.

(e) Discuss briefly about the live fish feed organisms for aquarium fish.

(f) Why gold fishes are one of the most suitable choices for aquarium?

(g) Briefly describe the process of home-made aquarium fish feed preparations.

(h) What are the strategies adapted for conservation and sustainable growth of aquarium fish trade in
India?

(i) Write a short note on composition of formulated fish feed.

(j) Comment briefly on aquarium fish transportation.
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1. Answer any eight questions: 1,x8=4

a) Parathormone increases the blood calcium level. (True or False)

b) Which hormone accelerates the conversion of glycogen to glucose?

¢) The most common cell in connective tissue proper is known as (Fill
in the blank)

d) Name the contractile element found in skeletal muscle.

e) hormone is responsible for “fight-or-flight” response. (Fill in the blank)

f) Mention the source of inhibin.

g) What is the cause of Cushing disease?

h) State the name of hormone secreted from Zona reticularis.

1) Thymus gland is responsible for the body's circadian rhythm. (True or False)

1) hormone receptor is present on the surface of plasma membrane. (Protein/Steroid)

k) Give an example of tyrosine containing hormone.

1) Write the full form of DHEA.

2. Answer any two questions: 215x2=5
a) How are cardiac muscle cells similar to and different from skeletal muscle cells?
b) How the oestrous cycle differs from menstrual cycle?
c) State the role of Sertoli cells and Leydig cells in spermatogenesis.
d) Name one enzyme and one radioisotope used in RIA and ELISA. Name a disease caused due to
hyperthyroidism. (2+2=2")
3. Answer any four questions: 4x4=16
a) What do you know about hypothalamo-hypophysial gonadal axis?
b) Write the location of Kupffer cell? State the difference between hepatitis B and hepatitis C.
1+3=4
¢) Classify hormone on the basis of chemical structures.
d) Write the name and endocrine function of different cell types present in pars distalis.

¢)

g)

With proper diagram describe the histological features of a typical thyroid follicle. State the role
of TSH in thyroid hormone synthesis. 3+1=4
Mention the steps of estradiol biosynthesis with special reference to the enzymes involved in it.

Describe the structure of sarcomere. State the function of oxytocin. 3+1=4
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1. Answer any eight questions 1, x8=4

a)
b)
c)
d)
e)
f)
g)
h)
i)
i)
k)

D

Expand ETL.
Silk gland is a modified . (Fill in the blank)

Rhode Island Red is an example of exotic breed of poultry. (True/False)

Apis florea is commonly known as . (Fill in the blank)

Write two milch breeds of cattle.

The drones of honey bee are produced from fertilized egg. (True/False)

Write the causative agent of pebrine disease in silkworm.

The scientific name of giant freshwater prawn is . (Fill in the blank)

Give an example of polyphagous pest.

Write the scientific name of yellow stem borer.

Faster transmission of diseases in fowl is a major disadvantage of system of
farming. (Fill in the blank)

prevents rancidity in fatty fish. (Fill in the blank)

2. Answer any two questions 2Y5%x2=5

a)
b)
©)
d)

What do you mean by major pest and minor pest? Give one example for each.
Distinguish between natural pearl and cultured pearl.
Give a brief account on GMO.

Write in brief on the steps of induced breeding in fish.

3. Answer any four questions 4x4=16

a) Discuss the life cycle and damaging nature of Sitophilus oryzae. 3+1=4

b) Write a note on Chinese hatchery.



g)

Write the chemical composition of lac. State the causes of fish spoilage. 2+2=4
Give an example of bacterial disease in poultry. Write the causative agent and symptoms
of Ranikhet disease. 1+(1+2)=4
Describe any two methods of preservation of fish.

Write a short note on IPM.

Give an outline classification of insecticides on the basis of mode of action with an example

for each.
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DSE 1-A: Animal Biotechnology

1. Answer any eight questions: V2 x8=4
a) In bacteria, where the antibiotic resistance genes are located?
b) Name the microorganism from where 7ag polymerase can be obtained.
c) Gel electrophoresis is used for separation of DNA fragments according to their molecular
size. (True/False)

d) Covaxin is an example of vaccine.

e) are the autonomously replicating extrachromosomal DNA found in
bacteria (Fill in the blank).

f) In hybridoma technology aminopterin blocks DNA synthesis (Fill in the
blank).

g) Klenow fragment is derived from (Fill in the blank).

h) The human genome project was launched in the year (Fill in the blank).

1) Ct value in real time PCR stand for (Fill in the blank).

j) The DNA fragments have sticky ends due to (Fill in the blank).

k) The expression of a transgene in the target tissue is identified by a (Fill in
the blank).

1) The most effective type of restriction enzyme used in biotechnology is (Fill in
the blank).

2. Answer any two questions: 2%x2=15

a) Describe briefly on restriction endonucleases.
b) How attenuated vaccine is prepared?
c) Write a brief note on HAT selection.

d) Mention the application of DNA fingerprinting.



3. Answer any four questions: 4x4=16

a) Write about the procedure of PCR.

b) Draw a flow diagram for construction of cDNA library.

¢) Define cloning vector. What are the criteria of a cloning vector? 2+2=4
d) Explain the “chain termination method” of DNA sequencing.

e) Briefly describe the diagnosis process of sickle cell anemia.

f) Write a short note on primary cell culture.

g) Describe the application of transgenic animal in pharmaceutical industry.

Or

DSE 1-B: Microbiology

1. Answer any eight questions: Y2 x8=4
a) Write the full form AIDS.
b) Who was involved in determining rRNA sequences and proposed breaking prokaryotes

¢)
d)
¢)
f)
g)
h)
i)
J)
k)

D

into two groups?

Give an example of enveloped positive-sense (+) RNA virus.

Prokaryotic cells that are rod-shaped are called . (Fill in the blank)
Give an example of bacterial normal flora of skin.

In which part of the cell you can find mesosomes?

Which part of the bacteria is responsible for multiple antibiotic resistance?
Name a bacterium lacking cell wall.

Name the dengue vector?

Reduction of virulence is known as . (Fill in the blank)
A population of cells derived from a single cell are called (Fill in the
blank).

can be viewed as genetic information, either DNA or RNA, contained within a

protective protein coat. (Fill in the blank)



2. Answer any two questions: 2% x2=5
a) Write a short note on prion.

b) Give a brief idea of retrovirus.

c¢) Distinguish between Gram-positive and Gram-negative bacteria.

d) Briefly describe the acid-fast staining procedure.

3. Answer any four questions: 4x4=16
a) Write briefly on Koch’s postulate.
b) Explain different growth phases of bacteria with suitable diagram.
c) Give a brief idea on Hfr conjugation.
d) What is pandemic? How is it different from epidemic? 2+2=4
e) Write a short note on enriched media.
f) Briefly describe how HIV infects Tn cells.

g) Write a note on staphylococcal food poisoning.
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DSE-2 A: Biostatistics
1. Answer any eight questions from the following: Ih x8=4
a) Probability of any event ranges from 0 to 1. (True/False)
b) What is the mode of the following data: 2, 4, 3, 6, 3, 5, 3,9, 3
¢) What will be the degree of freedom for a data where total number of observations are 10?
d) State the relation between variance and standard deviation.
e) When a data is in perfect correlation, it lies exactly on straight line. (True/False)
f) What does “p” depict in a Chi square test?

g) The measure of central tendency is known as (Average/Standard error)

h) Colour of flower is the example of (Qualitative/Quantitative variable)
1) Mode is the example of positional average. (True/False)

j)  Who first coined the term standard deviation?

k) ANOVA stands for (Fill in the blank)

1) Write the full form of SPSS.

2. Answer any two questions from the following: 2% x2=5
(a) Differentiate between Standard deviation and Standard error.
(b) What is degree of freedom? How is it calculated.
(c) Find the mean and median of the following numbers:
21, 12,49, 37, 88, 46, 55, 74, 63
(d) What do you mean by coefficient of correlation? State its properties.
3. Answer any four questions from the following: 4x4=16
a) Calculate standard deviation for the following data: 48, 43, 65, 57, 31, 60, 37, 48, 59, 78
b) What is t test? State its properties. Write down the applications of “t” distribution. 1+2+1

¢) What do you mean by central tendency? Write the merits and demerits of mode.



d) What do you mean by ANOVA? Write down its assumptions. Define mean square.

e) Inacross between black and white coat-coloured mice, the F2 individual segregated into 787
black and 277 white coat-coloured individuals. Test whether the results agree with the
expected 3:1 ratio using chi square test (p=5%)

f) Write the steps to construct the frequency distribution table.

g) Write a short note on regression analysis.

Or

DSE-2 B: Bioinformatics

: , : Vs x8=4
1. Answer any eight questions from the following:

(a) Name a nucleotide sequence data base.

(b) Expand RAM.

(c) Write one function of ALU.

(d) Name a software/application used for studying phylogenetic relationship.
(e) Keyboard is a (Software/ Hardware)

(f) Write the full form of BLAST.

(g) Zero and one are the components of number system.

(h) State one utility of telnet.

(i) Expand the term UPGMA.

(j) Give an example of an operating system.

(k) Name a tool for studying protein sequences.

) sequence can be obtained using FASTA.

1 =
2. Answer any two questions from the following: 272 %2=3

(a) What is LAN?

(b) Write a short note on “ClustalW”

(c) What is octal number system?

(d) State the utility of Phylip in phylogenetic studies.

. . 4x4=16
3. Answer any four questions from the following:

a) Write the steps involved in nucleotide search using BLAST.
b) Briefly explain different methods of phylogenetic analysis.
c) Expand the following terms: a) WWW b) HTML c) FTP d) NCBI

d) Differentiate between RAM and ROM.
e) Draw a schematic diagram of a typical digital computer showing its major components.



f) How will you determine the physicochemical properties of a protein based on its sequence?
Explain the process.

g) Briefly discuss BLOSUMG62.
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SEC 1-A: Sericulture

1. Answer any twelve questions: 72x12=16

a)
b)

c)
d)
e)
f)
g)

h)

i)
)
k)
D

is the silk city of India (Fill in the blank).

The Central Sericulture Research Station is located in (Fill
in the blank).

Muscardine is a fungal disease of silk worm. (True/False)

Name the hormones that regulate silk secretion.

Which part of silk gland has secretory function?

Write the scientific name of the silk moth that produces Tassar silk.

The lifespan of an adult ‘Bombyx mori’ is of days (Fill in the
blank).

The unit used for measuring the thickness of silk filament is (Fill in the
blank).

Chemically the central part of silk fibre consists of (Fill in the blank).
Name the type of silk only found in Assam.

Herold’s gland is found in larva (Fill in the blank).

The rejected fibres during reeling are called (Fill in the blank).

m) Charkha is a type of reeling appliance. (True/False)

n) Give any one example of bacterial disease in silkworm.

o) Silk gland is a modified (Fill in the blank).

p) The silkworm larva ceases to eat and begins spinning silk all over its body from
outside to inside. (True/False)

q) Reeled filaments of silk are accumulated into units called (Fill in the
blank).

r) The cocoon without pupa is called (Fill in the blank).

2. Answer any four questions: 2% x4 =10
a) What is Chandraki? Write down its advantages and disadvantages. 1+1%=2%
b) Differentiate between exotic and indigenous races of silkworms.

c) What is moriculture? How to select appropriate mulberry plant variety for silkworm

rearing? I1+12=2%



d)

Write the physical and chemical nature of silk.

e) Give a short note on Uzi fly as a pest of silkworm.
f) Write the causative agent and symptoms of any one fungal diseases of silkworm.
g) Briefly write about the role of formalin and bleaching powder in sericulture.
3. Answer any six questions: 4x6 =24
a) Describe the silk gland with suitable diagram.
b) Write a note on voltinism.
c) Describe the life cycle of Bombyx mori.
d) Briefly explain the rearing operation in the sericulture industry.
e) Write the causative agent, symptoms and control measures of Pebrine disease
(1+2+1=4)
f) Discuss briefly about two minor pests of silkworm with damaging nature.
g) Give a chart showing scientific name of four species of silkworm (one from each group)
along with the type of silk produced by them. (1+1+1+1=4)
h) Give a brief account on mountage.
1) Elaborate in detail the process of harvesting and storage of cocoon. 2+2=4
j) Enumerate the prospects of sericulture in India.
SEC 1-B: Apiculture
1. Answer any twelve questions: 2x12 =6
a) Royal jelly is a milky secretion produced by honeybees. (Fill in the blank)
b) The place where bees are kept and cultured is called (Fill in the
blank).
c) Number of queen in a bee hive is (Fill in the blank).
d) In movable bee hive, provides entrance for the bee (Fill in the blank).
e) Mention one use of Apitoxin.
f) Honey bee has four wings. (True/False).
g) The drones of honey bee are produced from fertilized egg. (True/False)
h) Sting in worker bee is a modified organ of queen’s (Fill in the blank).
1) The common name of Apis florea is (Fill in the blank).
j)  Who decoded the honey bee dance language?
k) The pollen basket of honeybee is found on leg. (Fill in the blank).
1) Which worker category undulate wings to keep the comb cool?



m) Mention one enemy of honey bee.

n)
0)
p)
S))
r)

Sac brood is an example of viral disease. (True/ False)
In which caste of honey bee honey-spoon is found?
Give the scientific name of largest bee.

Honey is in nature. (acidic/alkaline)

Which structure of honey bee is responsible for storing sperms after mating?

2. Answer any four questions: 22 x4 =10

a)
b)
c)
d)
€)
f)
g)

Discuss the role of Bee Pasturage.

Write a short note on Nuptial flight.

What are the uses of propolis?

How to select appropriate bee species for Apiculture?

What is queen substance? State its role. 1+1=2%
Write the causative agent and symptoms of Nosema disease. (1+1.5)

Briefly write about honey dew.

3. Answer any six questions: 4x6 =24

a)
b)
©)
d)
e)
f)

2
h)

h)

Define Apiculture. Indicate the social hierarchy of bee colony. 1+3=4
Give a brief account of different species of honey bees.

Elaborate in detail the account of division of labour in worker bees.

What is bee wax? List the equipment required to set up an apiary. 1+3=4
Write the composition of honey. Mention its uses. 2+2=4
Write the causative agent, symptoms and control measures of any one bacterial
disease in honey bee. 1+2+1=4
Describe briefly the Langstroth Frame hive with diagram.

Briefly discuss the Waggle dance in honey bee.

What do you mean by supersedure? Write the characteristic features of drone.

1%+ 2Y=4

What is bee bread? Mention the causes of swarming. 1+3=4





