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Zoology department is one of the most important departments of science of Rajshahi College. It was
established in 1957. There are about 1000 students in this department. Boys and Girls are doing
B.Sc, B.Sc (Hons) and M.Sc level in this department. There are about 14 teachers who always keep
their loving touch on their student. We arrange excursion at different important places. Students are
always happy with their different types of extra curricular activities like sports, cultural week, debate
etc. They used to show the good performance in every sector. There are 2 (two) branches in M.Sc
level i.e. Fisheries and Entomology. Audio-visual system has been introduced in classroom teaching.
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Course Plan

1% Year Honours
Session : 2014-2015

Department of Zoology
Rajshahi College, Rajshahi
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Department of Zoology
Rajshahi College, Rajshahi
Subject: Zoology

Courses and Marks Distribution

Course Code Course Title Marks | Credits
213101 Introduction to Zoology 100 4
213103 | Animal divesity-1: Protozoa and Non-chordates 100 4
213104 | Zoology Practical-I 100 4
212807 | Chemistry-I 100 4
212808 | Chemistry Practical-I 50 2
213007 | Botany-I 100 4
213008 Botany-1 Practical 50 2
211501 | History of the Emergence of Independent Bangladesh 100 4

Total =, 700 28
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Department of Zoology
Rajshahi College, Rajshahi

Course Plan

Course Code : 213101 Assigned Course Teacher:
Course Title: Introduction to Zoology 1. Dr. Rina Rani Das (RD)
Marks 100, 4 Credits, 60 Lectures, Class Duration ; 1 Hour 2. Md. Abdul Mazid Pk (AMP)

Exam

Chapter

3. Dr. Nasima Yesmin Chowdhury (NC)
4. Sharmin Hafiz (SH)
5. Goutam Singha (GS)

Content Teacher

1%t in-course
(25 Class hrs.)

Introduction

Concept, history and scope of zoology, subdivisions of
zoology, application and importance of zoology, relation of
animals to human.

SH 5

Origin of Life
Spontaneous  generation, special creation, cosmic, SH 5
naturalistic and recent theories.

Foundation of Animal Life

Origin of life — major stages in the early evolution of life
(e.g. Stage | — Molecular, Stage Il — Polymeric, Stage Il —
Semi-biotic and Stage IV — ellular); level of organization SH 7
(protoplasmic, cellular, tissue, organ, organ system,
organism, species, individual, population, community,
fauna, biota, ecosystem, biosphere and biodiversity).

Instrumentation in Zoological Studies

Microscopy, configuration, incubation, balance, collecting
devices and Kkits, microtomes, habitat analysis Kits, NC 8
haemocytometer,  sphygmomanometer,  photography,
camera lucida and micrometer.

2nd in-course
(25 Class hrs.)

Fundamentals of Cytology and Histology RD
Cells — cell and cell theory, structure and function of cell
membrane, organelles and nucleus; chromosomes structure
and function; nucleic acid, replication of DNA; gene — 15
nature,chemical composition and action; cell cycles and
cellular differentiation, cell division;

Tissue — types, structure and function. AMP
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Basis of Animal Classification

Body forms (sexual, developmental and polymorphic),
symmetry, polarity of the body, metamerism,
tagmatization, appendages (flagella, cilia, antenna, styles,
poda, fins, wings and limbs); embryogeny (radial, spiral,
determinate and indeterminate cleavages; germinal layers
and coelom types); protostomia and deuterostomia;

morphometrics and meristics.

GS

Classification of Animals

Number of kingdoms; classification up to phyla on the
basis of organization, symmetry, coelom and phylogeny;
different taxa and Linnaean hierarchy and nomenclature.

GS

Test
(10 class hrs.)

Methods of Studying Animals

7 Collection, sampling, transportation,  preservation, NC
identification and tagging.
1% to 8™ | Revision

). difffieem F3w, FRE ARCTCEH, ARSI, G |
2. ARG G35 (oI, FRE AR, ARSI, G |
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Course Code : 213103
Course Title: Protozoa and Non-chordates
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour

Assigned Course Teacher:
. Md. Abdul Mazid Pk. (AMP)
. ANN.M Fazlul Karim (FK)

©ONOUTAWN R

. Dr. Mst. Jahanara Akter Banu (JA)
Dr. Md. Rabiul Alam (RA)

. Mahfuza Chawdhury (MC)

. Sharmin Hafiz (SH)

. Afroza Banu (AB)

. Goutam Singha (GS)

. Titonius Hembrom (TH)

Content
Teacher| hour
General characters with examples of protozoans, TH
mesozoans and parazoans; GK 2
Radiate, acelomate and pseudocelomate animals.
Broad classification of the following phyla up to | FAK
orders with general and diagnostic characteristics of 61
— each taxonomic category with examples and | RA
§ % affinities: Sarcomastigophora, Apicomplexa, Ciliophora, | AMP -6
3 - Porifera, Cnidaria, Platyhelminthes. MC
3 Type study :
£0 a. Phylum Sarcomastigophora: Euglena FAK 2
2 Q& d. Phylum Porifera: Scypha RA 3
~ e. Phylum Cnidaria: Obelia AMP 2
f. Phylum Ctenophora: Hormiphora, Macracanthorhynchy GK 1
g. Phylum Platyhelminthes: Taenia MC 5
j- Phylum Mollusca: Pila
m. Phylum Arthropoda: prawn, AB 3
Grasshopper JA 4
2. Broad classification of the following phyla up to SH
orders with general and diagnostic characteristics of MC 6™
each taxonomic category with examples and AB
affinities: JA =6
Annelida, Nematoda, Mollusca, Arthropoda, RA
Echinodermata and Hemichordata. TH
ﬁ ’é\ Type Study:
3 -5) b. Phylum A_p_lcomplexa: Elmerl_a FAK 1
Q9 c. Phylum Ciliophora: Paramecium FK 3
£0 e. Phylum Cnidaria: Aurelia AMP 1
2w h. Phylum Nematoda: Ascaris MC 2
N — j. Phylum Mollusca: Lamellidens AB 2
k. Phylum Annelida: Neanthes SH
I. Phylum Onychophora: Peripatus JA 2
n. Phylum Bryozoa/Ectoprocta: Bugula NC 1
p. Phylum Chaetognatha: Sagitta TH 1
g. Phylum Echinodermata: Asteropecten RA 1
r. Phylum Hemichordata: Balanoglossus TH 3
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2
Type study: NC 2
3 0. Phylum Brachiopoda: Lingula
4 Brief Notes: (Habits, habitats, food & feeding) AMP 2
Trypanosome, Leishmania, Vorticella, Gorgonia, Physalia.

”&;\ Spongilla, Echinus, brittle star RA 1
o Fasciola, Schistosoma, Meloidogyne. MC 1
38
FS Sipunculus, Bero. GK 1

g Balanus, Scolopendra, Housefly, Drossophila. JA 1

Chaetopterus, Tubifex SH 1
Dentalium, Loligo, Octopus AB
Revision: 1" & 2™ Incourse 1

S, AfiiEwT $3w, SR AR, IERAEE, BT |
3. iffeE® G35 o, SRR AR, AERTE, B |

©. Fress ARG (BT @ TH-FCI51), ThTe 79 (ST, T, (NWH ol G2 Ay, IR A=,
JIEREIF, BT |
8. e TSI (BTSN 8 TA-FTCIB), SFeT A FF AR, AR, GIF |

Course Code: 3160
Course Title : Zoology Practical - |
Marks 100, Credits:4, Time: 1 days, 90 hours/day

1. Study of museum specimens: Representative of all major non-chordate phyla
(minimum 50 specimens to be studied).

2. Study of permanent slides: Whole mount, body parts and various cells and
invertebrate tissues (at least 20 slides to be studied)

. Whole animals — representatives of protozoans, rotifers and arthropods.

. Mouth parts of arthropods.

. Parasites — nematodes and platyhelminths.

. Different larval forms of invertebrates.

. Histological slides of invertebrates.

. Preparation and study of whole mounts of different non-chordates.

External morphology and dissection of various organ systems of earthworm,
cockroach,

prawn, Pila and Lamellidens.

a. Digestive system of prawn, Pila and Lamellidens.

b. Circulatory system of earthworm and prawn.

c. Nervous system of cockroach, grasshopper, prawn, Pila and Lamellidens.

d. Reproductive systems of earthworm, cockroach, grasshopper and prawn.

5. Temporary mounting —

a. Brain of earthworm.

pwooo T
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b. Salivary gland of cockroach.

c. Statocyst of prawn.

6. Study of appendages (locomotory, prehensile, food capture, copulatory, defensive
and offensive organs of cockroach and prawn).

7. Field visit to observe local invertebrate fauna, or field visit to a farm, and prepare
a report on the visit.

Distribution of Marks for First Year Final Examination

1. Major dissection (dissection 10 + display 2 + drawing and labeling 6) = 18 marks.

2. Minor dissection (dissection 5 + display 2 + drawing and labeling 3) = 10 marks.

3. Temporary mount (staining, mounting and display 5 + drawing and labeling 4) = 9
marks.

4. Spotting of museum specimens — 15 items (identification and classification 1 +
diagnostic characteristics 1) = 30 marks.

a. Invertebrate specimens (9 items) 2 x 9 = 18 marks.

b. Whole mount slides (mouth parts, parasites, larvae) (3 items) 2 x 3 = 6 marks.

c. Histological slides (3 items) 2 x 3 = 6 marks.

5. Appendages (detachment, placement and drawing on a paper sheet 4, labeling 3,
displaying 1) = 8 marks.

6. Report writing on field visit = 15 marks.

7. Class records = 10 marks.

Books Recommended

1. C. P. Hickman and L.S Roberts. 1995. Animal Diversity Wm C. Brown

2. J.W. Nybakken and J. McClintock 1996. The Diversity of Invertebrates: Gulf of Mexico Version.
Wm. C. Brown

3. L.S. Dillon. 1976 Animal Variety: An Exolutionary Account. Wm. C. Brown Company Publishers.
Dubuque. Iwoa

4.J.D. Bernal. 1969. The Origin of Life. Weidenfeld and Nicolson. London.

5. G.B. Wilson and J. H. Morrison. Cytology. Affiliated East-West Press Pvt. Ltd. New Delhi

7. R.S.K. Barnes, P. Calow and P.J.W. Olive, 1993. The Invertebrates A New Synthesis Blackwell

11. E.O. Wilson T. Eisner and W.R. Brigges. Life Cells. Organist Populations.

52. M. Sleigh 1989. Protozed and other protists. Chapman and H. Inc. New York.

17. Are< gifafee e, ((ABITSRT @ T9-FCIBT), TVt AT (s TS Sy, forsf eerSt-area e, it
| (R008)

18. aifftafba-o T C-SImFVS AIM-2008, T3 T2 FAF WG A S, NfeTe JWRT-IeET A=, BT |

19. aififiea “fRfbfe-2009, T3 (M3 TFTSIF @ G2 Ty, NfETE JWRT, GRS, G

20. 273 FI3AT, AT A 8 T TR

21. AfifeaIeTs e, SIg MW, (NI T (&1) fots, et e, il |

22. ARG & T A-STFd (F. A, SGTHEE, I AR |
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Course Code : 211501 Assigned Course.Teacher:
Course Title : History of the Emergence of ; PDrOfM'\éIdEFankL)Jlgltjjl' A|aETJ (TA)

Independent Bangladesh - Dr. Md. Elias Uddin (EU)
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour

Exam.|Chapter] Contents TeachexILecturesI

Introduction: Scope and description of the emergence of
Independent Bangladesh.

Writing on this topic. TA
Description of the country and its people. Geographical features EU 4
and their influence. Ethnic composition, Language. Cultural
syncretism and religious tolerance. Distinctive identity of
Bangladesh in the context of undivided Bangladesh.

Proposal for undivided sovereign Bengal and the partition of
o | the Sub Continent, 1947. Rise of communalism under the colonial
2 rule, Lahore Resolution 1940, The proposal of Suhrawardi and TA
Sarat Bose for undivided, Bengal : consequences, The creation of EU 6
Pakistan 1947 .
31 Pakistan: Structure of the state and disparity. Central and provincial
structure, Influence of  Military and Civil bureaucracy., Economic ,
social and cultural disparity
Language Movement and quest for Bengali identity, Misrule by TA
Muslim League and Struggle for democratic  politics , The EU 5
Language Movement: context and phases ., United front of Haque —
Vasani — Suhrawardi: election of 1954, consequences.
Military rule: the regimes of Ayub Khan and Yahia Khan
(1958-1971)
Definition of military rules and its characteristics. Ayub Khan’s rise TA
5™ | to power and characteristics of his rule (Political repression, Basic EU 5
democracy, Islamisation) Fall of Ayub Khan and Yahia Khan’s rule
(Abolition of one unit, universal suffrage, the Legal Framework
Order)
Rise of nationalism and the Movement for self determination
Resistance  against cultura | aggression and resurgence  of TA
6" Bengali culture. Sheikh Mujibur Rahman and the six point EU 5
movement Reactions : Importance and significance The Agortola

151

1% In-course
(25 Lectures)

Case 1968

The mass- upsurge of 1969 and 11 point movement: | TA
87 7" | background, programme and significance. EU 5
’5 s
8 g Election of 1970 and the Declaration of Independence by
<9 Bangobondhu TA
T 10 gt Election result and centres refusal to comply, The non co-operation EU 5
QURSS movement, the 7" March , Address , Operation Searchlight

Declaration of Independence by Bangobondhu and his arrest
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The war of Liberation 1971

Genocide, repression of women, refugees

Formation of Bangladesh government and proclamation of
Independence

The spontaneous early resistance and subsequent organized
resistance (Mukti Fouz, Mukti Bahini, guerillas and the frontal

warfare )
Publicity Campaign in the war of Liberation (Shadhin Bangla Betar TA
gth Kendra, the Campaigns abroad and formation of public opinion ) EU 15

Contribution of students, women and the masses (Peoples war)

The role of super powers and the Muslim states in the Liberation war.
The Anti-liberation activities of the occupation army, the Peace
Committee, Al-Badar, Al-Shams, Rajakars, pro Pakistan political
parties and Pakistani Collaborators , killing of the intellectuals.
Trial of Bangabondhu and reaction of the World Community.

The contribution of India in the Liberation War

Formation of joint command and the Victory

The overall contribution of Bangabondhu in the Independence struggle.

The Bangabondhu Regime 1972-1975

Homecoming

0 « | Making of the constitution TA
_ 5 10 Reconstruction of the war ravaged country EU 5
35 The murder of Bangabondhu and his family and the
L ideological turn-around

o

")

10m Revision Eﬁ‘ 5
REFERENCES
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Harun-or-Roshid, The Foreshadowing of Bangladesh: Bengal Muslim League and Muslim Politics,
1906-1947, The University Press Limited, Dhaka 2012.

Rounaq Jahan, Pakistan: Failure in National Integration, The University Press Limited, Dhaka
1977.

Talukder Maniruzzaman, Radical Politics and the Emergence of Bangladesh, Mowla, Brothers,
Dhaka 2003.

CPTRIR T @ SN 5!, ACHIeaTd I R, FHPEAT qemife ¢ oy i, Teae, 53 000 |

CTTRIZ FIN, G778 TToTaead Ty, RS, BIFt dob-y |
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Course Code : 212111

Course Title: Chemistry 1
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour

Chapter

Content

Assigned Course Teacher:

Lecture

1% In-Course
(25-Lectures)

1SI

Measurements and the Scientific Method : Measurements, units, SI
units, reliability of measurements-precision and accuracy; rounding off,
significant figures, slgnificant figures in calculation, mean and median,
errors, sources of errors.

Structure of atom : Atom, isotopes, atomic masses, mass
spectroscopy, atomic nucleus, nuclear binding energy, nuclear
reactions-fission and fusion reactions, Bohr atom model, spectrum of
atomic hydrogen, dual nature of electron, Heisenberg uncertainty
principle, quantum numbers, atomic orbitals. Aufbau principle, pauli
exclusion principle, Hund’s rule of maximum multiplicity, electronic
configuration of atoms.

Periodic Table : Periodic law, periodic table, electronic configurations
from the periodic table, periodic properties of the elements such as
ionization energies, electron affinity, electro negativity, atomic/ionic
radius along a period and down a group, diagonal relationship.

Chemical Bonds : Chemical bond, types of chemical bonds-ionic,
covalent coordination, metallic, hydrogen, polar and no polar covalent
bonds, Lewis dot structure, shapes of molecules, VSEPR theory,
valence bond theory, hybridization, ¢ -and 7t -bonding in compounds,
molecular orbital theory.

Hydrocarbons : Hydrocarbons, saturated and unsaturated

hydrocarbons, alkanes, alkenes, and alkynes, nomenclature of organic
compounds-the IUPAC system natural gas, petroleum, petrochemicals.

2" In-Course
(25-Lectures)

Oxidation and reduction : Redox reactions, writing and balancing
redox reactions.

States of Matter : Comparison between solids, liquids and gases, changes
of state, m.p. and b.p. phase transition, phase diagram of water.

Gaseous and their Properties : The gas laws, the perfect gas equation,
the kietic theory of gases, Van der waals equations, real gases,
Graham’s laws of diffusion and effusion.

Solutions : Solubility and intermolecular forces. solubility product,
types of concentration units, colligative properties, of solutions,
Henry’s law, Nernst distribution law.

Study of different classes of organic Compounds : Alcohols,
aldehydes, ketones, carboxylic acids, esters, amines and amides.

Test
(10 Lectures)

Acids and Bases : Various concepts on acids and bases, conjugate acids
and bases, neutralization reactions acid-base strength, pH, acid-base
titrations, acid-base indicatiors, acid-base properties of salts, the common
ion effect, buffer solutions, hard and soft acids and bases.

Chemical Equilibrium : Reversible reactions and the equilibrium
state, the equilibrium law, reaction quotients and equilibrium constants,
calculations using K, K,.

TIRE-5, ©. PRIGE T, FRE AR, ARSI, T |
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Course Code 6285 : Chemistry-I
Practical 100 Marks, 4 Credits, 60 Lectures

[a—

. Preparation of FeSO4 7H20, Mohr’s salt and potash alum.

. Separation and identification of four radicals from a mixture of anions and cations
The cations are pb2+, cu2+, Cd2+ , Al3+ , Fe2+ , Fe3+, Co2+, Ni2+, Zn2+ Ca2+,
Ba2+, Na+, K+, and NH4 + | the anions are NO3, CO3 2-, S2-, SO4 2-, Cl , Br
and I+

3. Standardization of NaOH solution using standard oxalic acid solution,

4. Determination of Fe2+ using standard permanganate solution

5. lodometric determination of copper(ll) using standard Na2SO3 solution.

6

7

N

. Gravimetric determination of nickel as Ni(HDMG)2 complex
. Determination of the enthalpy change for the decomposition sodium dicarbonate into
sodium carbonate.
8. Determination of the pH- neutralization curves of a strong acid by a strong base.
9. Investigation of the conductance behaviour of electrolytic solution and applications
(acetic acid)
10. Determination of the presence of nitrogen, halogen and sulphur in organic
compounds.
11. Identification of the functional groups (unsaturation, alcohol, phenol, carbonyl,
aldehlyde, ketone, carboxylic acid, aromatic amine, amide and nitro- groups) in
organic compound.

Books Recommended:

1. A Text Book of Quantitative Inorganic Analysis, A.l. Vogel, 3rd/4th edition, ELBS and
Longman Green & Co. Ltd.

2 A Text Book of Quantitative Inorganic Analysis, A.l. Vogel 3rd /4th edition, ELBS and
Longman Green & Co. Ltd.

3 Practical physical chemistry, A Faraday.

4. A Text Book of practical organic chemistry, A.l. vogel, ELBS edition.

Academic Calendar & Course Plan ¢17



Course Code : 212009 Assigned Course Teacher:
Course Title: Botany-I 1.
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour 2.

Chapter Content

Lectures

Introduction: Origin and evolution of life; differences
1 between plants and animals; modern concepts of
classification of living organisms.

5

Microbiology:

a) Introduction to Viroids, Prions, Rickettsia and

Mycoplasma.

b) Virus: Physical and chemical nature of phage, plant and

animal viruses, multiplication of HIV virus and economic

importance.

c) Bacteria: Types, fine structure, reproduction and

importance.

ond d) Fungi: Habitat, characteristics, classification up to class
(Alexopoulos), reproduction,

importance, life history of Saccharomyces.

e) Cyanobacteria: Habitat, characteristics, structure,

importance of Cyanobacteria .

f) Algae: Habitat, characteristics, classification up to class

(Fritsch), reproduction,

importance; life history of Oeodogonium.

g) Phytoplankton: Habitat, characteristics, classification

and importance.

1% In-course
(25 Lectures)

15

3" Lichen: Habitat, characteristics, classification and importance.

Limnology:  Definition,  scope, importance and
classification of lakes.

Bryophyta: Habitat, characteristics, classification up to
5t classes and reproduction; life history of Riccia and
Anthoceros.

gth Pteridophyta: Habitat, characteristics, classification up to
classes, importance; life history of Selaginella and Christella.

Gymnosperms: Habitat, characteristics and importance;
life history of Cycas and Gnetum.

2% In-course
(25 Lectures)

Angiosperms: Habitat, characteristics, ICBN, classification
systems of plant kingdom.

8" (Artificial, natural & phylogenetic). Identifying characters and
economic importance of the following families: (a) Fabaceae,
(b) Solanaceae and (c) Malvaceae and (d) Poaceae.

Plant Pathology: Concept of diseases in plants, causes, diagnosis,
classification and importance of plant diseases, symtomatology
gth and control measures; forecasting of plant diseases.

Causal organisms, symptoms and control measures of
brown spot of rice, stem rot of jute,
citrus canker and tungro disease of rice.

Economic Botany: Local and scientific names, parts used
and importance of at least 8
10" prominent plants of each of the following groups: (a) Food,
(b) medicine, (c) timber, (d)
fibre, (e) oil and (f) vegetables. Cultivation and processing

Test
(10 Lectures)
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of tea and rubber.

1to 10" | Revision 4

Course Code: 6305
Botany -1 Practical Marks 50,
2 Credits, 30 Lectures, Time : 6 hours

1. Detail study including dissection (where necessary), mounting, drawing, description and
identification with classification of the following genera:...........cccccevcvviviivcicvici s, 10
Cyanobacteria : Nostoc, anabaena.

Algae : Chlamydomonas, Oedogonium .

Fungi : Saccharomyces and Ascobolus.

Bryophyte : Riccia and Marchantia. Pteridophyte : Selaginella, Christella.
Gymnosperms : Cycas.

Angiosperm : Poaceae and Fabaceae

2. ldentification of the following genera With reasons: ...........cccocvivieeienie s, 06

Algae : Volvox, Polysiphonea and Fucas.

Fungi : Rhizopus, Agaricus, Puccinia and Penicillium.

Lichen : Crustose, Foliose and Fructose.

Bryophyte : Anthoceros, Semibarbula.

Pteridophyte : Selaginella, Marsilea, Azolla and Pteris

Gymnosperms : Male and female cones of Cycas,

Angiosperms : Scientific names of common plants around the institution.

3. Find out algal specimens from local fresh water sample; draw and describe. ..... ............05
4. Study of the symptoms and causal organisms of Brown spot of rice and stem rot of Jute................ 05
5. Detailed taxonomic study of the families as included in the theory syllabus.................... 08
6. Study of plant and plant parts, and economic uses of angiosperms included in the syllabus.............. 06
7. Preparation of herbarium specimens of local plants and submission during examination................. 05
8. Laboratory NOTE DOOK. .......ccciuiiiiiiiic ittt e st nre e 05

Books Recommended

1. Agrios, G.N. 1997 : Plant Pathology (4th ed.). Academic Press, London.

2. Bold, H.C. and M.J. Wynne. 1978 : Introduction to the Algae, Prentice Hall, India

3. Hawker, Lilian, E. 1967 : Fungi, Hutchinson Univ. Library, Cambridge Univ. Press,

London.

4. Lawrence, G.H.M. 1951 : Taxonomy of Vascular Plants. The Macmillan Co. New York.

5. Pelczer, M.J., E.C.S. Chan : Microbiology: Concepts and Applications. McGraw Hill Book
Co.and N.R. Krieg. 1993 Inc. New York.

6. Vashista, P.C. 1993 : Botany for Degree Students: Pteridophyta. S.C. Chand & Co. Ltd.
Ramnagar, New Delhi.

7. Mukherji, H. and Ganguly, 2000: Plant Groups, Centrl Book Agency, Calcutta.

8. Hill,F.A. 1972. : Economic Botany, Tata McGraw-Hill Publishin Company, India.

9. I, *TINET FAM, I, T FAR : T TR (ST 8 T <T), IS GFICT, GIF | 2T, (RS

FIE, dode

10. 2, SISETE™ S @3 © Tred Bfgw f[eelw 7, 3T @ oF ¥ | S N

11, A IEeII, Soo8 : FTeesy, si v asmi=, I |

12. IFTR, @, €., .9, TP QI N, JFHeT SN, Q008 : Tgw K@, 2P I3 26e, I IS, B |
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Course Plan

2" Year Honours
Session : 2014-2015

Department of Zoology
Rajshahi College, Rajshahi
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Department of Zoology
Rajshahi College, Rajshahi.
Subject: Zoology

Courses and Marks Distribution

Subject Subject Title Marks | Credit
Code
3162 Chordates 100 4
3163 Comparative Anatomy: Protozoa, Nonchordates 100 4
and Chordates
3170 Zoology Practical-11 100 4
3196 Viva Voce 50 2
7302 Botany-I1 100 4
7306 Botany Practical-11 50 2
7282/7292 | General Chemistry-I1 / Biochemistry-II 100 4
7283/7296 | Environmental Chemistry/Biochemistry-I1 Practical 50 2
Total | 650 26
9999 English (Non-Credit) 100 0
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Course Code : 3162 Assigned Course Teacher:

Course Title: Chordates 1. Ashrafun Nesa (AN)

Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour 2 Dr. Nasima Yesmin Chowdhury (NC)
3. Md. Abdul Majid Pk. (AMP)

4. Dr. Md. Rabiul Alam (RA)

5. Sharmin Hafiz (SH)

6. Mst. Fahmida Akhter Kostury (FAK)
7. Titonius Hembrom (TH)

Content

Broad classification
Urochordata, Cephalochordata, Chondrichthyes,
Osteichthyes, Reptilia.

Type study

Urochordata: Ascidia

Cephalochordata: Branchiostoma
Cephalaspidomorpha: Petromyzon

Chondrichthyes: Scoliodon

Osteichthyes: Labeo rohita

Reptilia: Hemidactylus

Brief notes

Osteichthyes: Lungfishes including Latimeria, exotic
fishes.

Reptilia: Sphenodon, dinosaurs.

Aves: Archaeopteryx, migration, flightless birds.
Broad classification

Myaxini, Cephalaspidomorphi,

Amphibia,

Aves

Type study

Myxini: Myxine

Cephalaspidomorpha: Petromyzon

Amphibia: Bufo

Aves: Columba livia

Brief notes

Amphibia: Anurans, caecilians, salamanders and newts.
Chondrichthyes: Sharks, skates and rays.

Mammalia: Aquatic mammals, egg-laying mammals,
marsupials, apes, Bengal Tiger.

Broad classification

Mammalia

Type study
Mammalia: Cavia procellus.

Revision

1%t in-course
(25 Class hrs.)

2nd in-course
(25 Class hrs.)

(10 class
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I | Chapter | !|

Books Recommended

1. J. Young. 1981. Life of Vertebrates. OUP, USA.
2. F.H. Pough, J.B. Heiser and W.N. McFarland 1997. Vertebrate Life. Prentice Hall.
3. R.M. Alexander 1997. The Chordates. Vikas Publishing House, New Delhi.

4. T, AT FAN 7G; FGO!

Assigned Course Teacher:

Course Code : 3163

Course Title: Comparative Anatomy:
Protozoa, Non-chordates and Chordates
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour

1. Ashrafun Nesa (AN)
2. Dr. Nasima Yesmin Chowdhury (NC)
3. Md. Golam Kibria (GK)

4. Dr. Md. Rabiul Alam (RA)
5. Mahfuza Chawdhury (MC)

6. Sharmin Hafiz (SH)

7. Afroza Banu (AB)

Chapter Content Teacher
Protozoa and Non-chordates
ond Porifera: Body wall, cell types, skeletal structures, 4
canal systems. Gs
31 Coelenterata: Polymorphism and metagenesis, coral 3
§ ,&\ and coral reefs, reef formation, and theories. GS
S ﬁ 4th Platyhelminthes: Parasitic adaptations, holdfast AB 3
8 & organs.
£ 0 Chordates
3 D Integument and its derivatives: Epidermal glands, NC 10
~ ot fish fins and scales; feathers, beaks, bills and claws of | SH
1 birds; nails, hooves and horns of mammals; dentition, | AN
types of dentition, dental formula. GK
ond Skeletal system: Axial and appendicular skeleton 5
Protozoa and Non-chordates
Protozoa: Body covering and skeletal structures, RA 05
1% locomotory organelles and locomotion, reproduction,
o parasitism, nutrition.
o ’E Annelida: Asexual reproduction in polychaetes, SH 4
3= 5 segmental
e 3 organs.
£0 Ikl Arthropoda: Crustacean larvae, respiratory organs. MC 3
§e] - - -
S \NU: Zth Mollusca: Shell and its formation, foot and its AB 3
modification.
g Echinodermata: Symmetry in echinoderms, larval GK 3
forms.
Chordates
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31 Circulatory system: Modification of aortic arches MC 02

and heart in reptiles, birds and mammals.
5 Urinogenital system: Excretory system: pro-, meso- | GK 5

and etanephric kidneys.
Chordates
- @ . 4" Nervous system: Brain and cranial nerves. MC 2
é g E 5 Urinogenital system: reproductive system. GK 3
a4 Total Revision 5
Chapter

Books Recommended

P. Wilimer 1990. Invertebrate Relationship: Patterns in Animal Evolution. CUP, USA.

C. Starr and R. Taggart 1981. Biology: The Unity and Diversity of Life. Wadsworth Publ. Co.,
California, USA.

E.E. Rupert and R.D. Barnes 1994. Invertebrate Zoology. Saunders College Publ., New York, London.
K.V. Kardong 1997. Vertebrates: Comparative Anatomy, Function, Evolution. W.M.C. Brown, USA.
D. Webster and M. Webster 1974. Comparative Vertebrate Morphology. Academic Press, New York.
G.C. Kentand L. Miller 1997. Comparative Anatomy of the Vertebrates. McGraw Hill.

N

o 0k w

Course Code: 3171
Course Title : Zoology Practical - 11
Marks: 100, Credits: 4, Class Hours: 60

1.Study of museum specimens: Representatives of all types of chordates with reference to
Bangladesh (at least 50 specimens to be studied).
2. Study of bones: Comparative study of the skeleton of an amphibian, a reptile, a bird and a mammal.
3. Dissection: Dissection of the following specimens —
a) Any carp - brain and cranial nerves
b) Lata fish - afferent and efferent blood vessels
c) Lizard - circulatory system
d) Chicken/Pigeon - air sacs
4. Temporary mounting: Scales and Weberian ossicle of fishes.
5. Freshwater studies: Identification of plankton and benthic microfauna in freshwater samples.
6. Study of permanent slides: Whole mount, embryological stages and histological slides (at least
20 slides to be studied).
7. Field studies on local vertebrate fauna and their habitats, and preparation of a report.

Distribution of Marks for Second Year Final Practical Examination

No. | Particulars Marks
1. Major dissection (dissection 10 + display 2 + drawing and labeling 3) 15
2. Minor dissection (dissection 5 + display 2 + drawing and labeling 3) 10
3. | Temporary mounting (staining, mounting, drawing and labeling) 10
4, Spotting of museum specimens

a. Vertebrate specimens from different classes 6 items x 2.5 = 15 marks.
Permanent slides - 2 items x 2.5 = 5 marks.
Bones - 2 items x 2.5 = 5 marks.

10 items x 2.5 25
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5. |Freshwater studies (5 species of micro fauna to be shown - identification and 15
classification 2, characteristics 1) - 5 items x 3 =

6. |Report writing on field studies 15
7. |Practical Class Note Books = 10
Total 100

Books Recommended

1. S.M. Manton and M.E. Brown 1969. A Manual of Practical Vertebrate Morphology. Oxford
University Press, Oxford.

2. S. Eddy 1949. Atlas of Drawings for Chordate Anatomy. John Willy & Sons Inc., New York.

3. W.F. Walker 1980. Vertebrate Dissection. W.B. Saunders Co., London.

Subject Code | Subject Title Marks Credit
3196 Viva Voce 50 2
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Course Code : 7302 Assigned Course Teacher:

Course Title: Botany-I1
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour

Chapter Content Teacher | Lectures
Cytology:

(a) Ultra-structure of a eukaryotic cell, differences between
prokaryotic and eukaryotic cell, physical and chemical
1St composition of cell wall and plasma membrane.

(b) Chromosome: Physical and chemical nature.

(c) Cell division: Cell cycle, mitosis and meiosis and its
significance.

Genetics:

(a) Mendel's Laws of inheritance.

(b) Linkage and crossing over and their impact on
inheritance.

(c) Definition of mutations, point mutation, physical and
chemical mutagens and significance of mutation.

Plant Breeding and Evolution: Definition and significance of
plant breeding, method of artificial pollination in plants,
selection method.

Theories of evolution: Darwin's theory and synthetic theory
of evolution.

1% In-course

(25 Lectures)

Biotechnology:

(a) Definition and scope.

(b) Milk products: Technique of production of curd and
butter.

(c) Biogas technology: Production method and uses.

Plant Ecology and Environmental Science:

(a) Definition, autecology and synecology; climatic, edaphic
and biotic factors.

(b) Ecological adaptation and characteristics of hydrophytes,
xerophytes and halophytes.

(c) Concept of Ecosystem, pond ecosystem; food chain; food
web, ecological pyramids.

(e) Nitrogen and carbon cycles.

(f) Air and water pollution.

(g) Green house effects: Concept, sources of green house
gases; causes and effects of green house gases, ozone layer
depletion, world climate changing, control of green house
effects.

Conservation: Importance of conservation of plants;
methods of ex-situ and in-situ conservation

Plant Physiology and Phytochemistry:

(a) Mechanisms of absorption of water and minerals.

(b) Mineral nutrition

(c) General account and modern concept of photosynthesis.
(d) Aerobic and anaerobic respiration.

(e) Definition and properties and importance of enzymes and
proteins.

(f) Photoperiodism and Vernalization- concept and
mechanism.

2%t In-course

(25 Lectures)

(10 1 artiirac)
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(9) A general account of hormones.

(i) Carbohydrate: Classification with examples, structures of
important monosaccharides and oligosaccharides and
isomerism;  Storage polysaccharides; Starch, enulin,
glycogen, structural polysaccharides; cellulose and
economic importance of carbohydrate.
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Book Recommended

1. Devlin, M.R. and H.F. Witham. 1986 : Plant Physiology (4th ed.). CBS Publishers and
Distributors, New Delhi.

2. Goodwin, T.W. and : Introduction to Plant Biochemistry (2nd ed.). Pergamon Press. E.I.
Mereer. 1983

3. Kumar, H.D. 1995 : General Ecology, Vikash Pub. House, India.

4. Pelczer, M.J., E.C.S. Chan and N.R. Krieg. 1993 : Microbiology: Concepts and Applications.
McGraw Hill Book Co. Inc. New York.
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Practical- 50

1. Plant Physiology: Setting up of the following experiments including procedure and
precaution: .... 07

(a) Demonstration of osmosis and diffusion;

(b) Demonstration of transpiration;

(c) Evolution of O2 during photosynthesis.

(d) Demonstration of Catalase in living tissue.
2. Plant Biochemistry: Examine the presence and structure of Cystolith / Starch in plant cell.......07

3. Plant Breeding : Text of pollen fertility by simple staining technique. ..............cccceoeinnns 07
4. Conservation : Spot identification of some rare and threatened local plant samples. ......... 08
5. Cytology: Different stages of mitosis in root tip of onion. ...........ccccceveve i 05
6. Ecology:
(a) Morphological and anatomical studies of hydrophytic and xerophytic plants. .............. 06
(b) Ecological identification of plants with their scientific names.
7. Laboratory NOte DOOK. .........cccoiiiiiiiiie 05
ST 1Y Yool ST 05
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Course Code : 7282 Assigned Course Teacher:

Course Title: General Chemistry—IlI
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour

Contents Lectur
es

1. Nonmetals: General properties of nonmetals, ortho and para
hydrogen molecules, allotropy of carbon, catenation, halogens and their 4
basic properties, chemistry of noble gases.

2. Metals: Metallic bond, electron sea theory of metallic bond,
characteristics of metals, band theory of conductivity, conductors, 5
semiconductors and insulators, transition metals and inner transition
metals colour and magnetism in transition metal chemistry.

3. Energy changes in chemical Reactions: System and surroundings,
open system and closed system, thermodynamics, state functions, the 5
first law of thermodynamics, the concept of internal energy and

(3]

g fg enthalpy, measurement of enthalpy changes, enthalpy of formation,
S 2 | Hess’s law, lattice enthalpy, Born-Haber cycle, second law of
& § thermodynamics, entropy and free energy.

k= 8 4. Rates of chemical Reactions: Reaction rate, rate constant, rate law,

order of reactions, first order reaction, half life, order and molecularity, 5
effect of temperature on the rate of reaction, collision theory and
reaction rates, activation energy, Arrhenius equation.

5. Electrochemistry: Redox reactions, electrolytic and galvanic cells,
cell notation, standard reduction potentials, emf of cells, the effect of 5
concentration of cell emf, batteries, corrosion.

6. Catalysis: Catalyst, homogeneous catalysis, enzyme catalysis, auto 4
catalysis.

7. Solids: Properties of solids, crystalline and amorphous solids, 5
distinction between crystalline and amorphous solids, isomorphism,
polymorphism and allotropy, crystal lattice unit cell crystal systems
Bragg’s law.

8. Coordination Chemistry: Coordination compounds, ligands, 5
coordination number, nomenclature, structures of complex compounds,
Werner’s primary and secondary valency concept, sidwick’s electronic
concept, valence bond theory, stability of coordination compounds.

9. Aromatic Compounds: Aromaticity aromaticity of benzene, 5
Electrophillic aromatic substitution reactions with reference to nitration
halogention, sulphonation and alkylation. Heterocyclic compounds:
Pyrrole, furan, thiophene, pyridine.
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10. Organic reactions: Brief study on Electrophilic addition, Nucleophilic
addition, Elimination reaction, condensation reaction, oxidation, and
reduction reactions and organic compounds. Mechanism and application of
the following reactions, Friedel Craft reaction, Clemmenson reduction, Wolf
Krishner reduction, Perkin reaction, Claisen reaction, Cannizzaro reaction
and Aldol condensation.

11. Carbohydrates: Definition, classification, structure and reactions
of monosacchanides. Polysaccharide-cellulose and strach.

12. Amino Acids: Structures classification, synthesis physical and
chemical properties of amino acids.

13. Polymer Chemistry: Polymers homopolymer, heteropolymer, low
density and high density polymer, copolymers, studies of some
polymers- polyvinylchloride, nylon 66, silk and wool.

Test

Revision

1. Books Recommended: T1-11 : ©. Gt et g1y

Course Code : 7283
Course Title: Environmental Chemistry
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour

Assigned Course Teacher:

Exam. Contents Lect
ures

1. E 1. Environment: Introduction components of environment, factors
affecting environment, environmental management, environment and
health, environmental chemistry, segments of environment — atmosphere | g
hydrosphere, lithosphere and biosphere, structure of atmosphere.

D

%@‘ 2. Pollution and Pollutants: Pollution, environmental pollution, 5

S 2 pollutant, classification of pollutants, types of pollution PCBS and their

< 4 |sources and hazards, Detection & estimation of PCBS.

%, 10 Biomultification.

~ | 3. Air Pollution: Introduction air quality, major sources of air| 5

pollution, gaseous pollutants, acid rain- how acid rain is formed,
adverse effects of acid rain, greenhouse effect- how the greenhouse
effect is produced, consequences of greenhouse effect and global
warming EL Nino phenomenon and its effect, ozone depletion,
mechanism of ozone depletion, effects of ozone depletion.
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4. Water Pollution: Introduction, classification of water pollutants,
physical, chemical and biological characteristics of wastewater,
industrial wastewater treatment, municipal water treatment, water
quality parameters and standards, measurements of important
parameters such as PH, DO, BOD, COD and temperature for water
quality assessments.

5. Soil Pollution: Composition of soil, importance of soil to the
biosphere, sources of soil pollution, effects of soil pollution- synthetic
fertilizer and pesticides, effects of industrial effluents, effects of urban
wastes, control of soil pollution.

6. Heavy metals in the Environment: trace metals, light metals and
heavy metals, deadly heavy metals, sources of heavy metals,
biochemical effects, toxicity, toxicology, control and treatment

2
- D
o R
° 3
Q9
c 9
i Te)
]
[o NI
Test

Revision

Books Recommended:

o.

Course Code : 9999 Assigned Course Teacher:

AT T © LTTA (W TN AT |

Course Title: Compulsory English
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour

Examination Topic Lectures

1% in-course
(25 Lectures)

Understanding different purposes and types of readings.
Guessing word-meaning in context.
Understanding long sentences.

L. . L 05
Recognizing main ideas and supporting ideas.
Answering comprehension questions.
Writing summaries.

Writing correct sentences, completing sentences and combining 02
sentences.

Situational  writing:  Posters, notices, slogans, memos, 04
advertisements etc.

Paragraph writing: Structure of paragraph, topic sentences,
developing ideas, writing a conclusion, types of paragraphs
(narrative, descriptive, expository, persuasive), techniques of 02
paragraph development ( listing, cause and effect, comparison and
contrast).

Word order of sentence. 02
Framing questions. 02
Tenses, articles, subject-verb agreement, noun-pronoun agreement,

verbs, phrasal verbs, conditionals, prepositions and prepositional 08

phrases, infinitives, participles, gerunds, (knowledge of grammar
will be tested through contextualized passages.)
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Newspaper writing: Reports, press release, dialogues etc. 04
Writing resume. 02
L = Writing letters: Formal and informal letters, letters to the editor,
59 request letters, job applications, complaints letters etc. 05
o S5
O +
£ 3 Punctuation. 03
kel N
G Developing vocabulary: Using the dictionary, suffixes, prefixes,
synonyms, antonyms, changing word forms (from verb to noun etc.) 06
and using them in sentences
Translation from Bangla to English 05
" Essay: Generating ideas, outlining, writing a thesis sentence;
& — writing the essay: writing introductions, developing ideas, writing 05
S £ conclusions; revising and editing.
= Revision 05
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Course Plan

3 Year Honours
Session : 2014-2015

Department of Zoology
Rajshahi College, Rajshahi
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Department of Zoology
Rajshahi College, Rajshahi.
Subject: Zoology

Courses and Marks Distribution

Subject Subject Title Marks | Credits
Code
3172 Evolution, Palaeontology and 100 4
Zoogeography
3173 Ecology 100 4
3174 Genetics and Animal Breeding 100 4
3175 Developmental Biology and Ethology 100 4
3176 Human Physiology 100 4
3177 Systematics, Demography and Family 100 4
Planning
3178 Cell and Molecular Biology 100 4
3180 Zoology Practical-111 100 4
TOTAL 800 32
3% YearHonours(2014-15)
Course Code : 3172 Assigned Course Teacher:
Course Title: Evolution, Palaeontology and 1. AN.M. Fazlul Karim (FK)
Zoogeography 2. Md. Golam Kibria (GK)
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 3. Smrety Sarwar (SS)
Hour
Exam Chap Content Teacher Clas
hour|
Evolution
1 Lamarckism, Darwinism, Wallace’s theory and 4
3 synthetic theory.
3 = 2 Evidences of organic evolution: Biogeography, 2
Q3 comparative anatomy, physiology, embryology, SS
;‘5 8 palagontology and genetics.
—- 3 Modern trends in evolutionary thoughts: 1
Punctuated equilibrium.
4 Speciation: Definition, sympatric and allopatric 3
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| speciation including induced speciation.
Palaeontology

1 Introduction to palaeontology. 1 |
2 Types of fossils, process of fossilization, fossil GK 3
dating methods, significance of fossils.
3 Geological Time Scale: Major events in 2
different stages.
Zoogeography
1 Introduction to zoogeography. 1
2 History of the distribution of the land and water 3

bodies of the world, Laurasia and Gondwana,
continental drift theory, land bridge.

4 Glaciation and its influence in the distribution FK 1
of animals.

Insular fauna. 1 |

(65

2nd in-course
(25 Class hrs.)

6 Origin, evolution and pattern of diagnostic 3
characteristic fauna of different regions with
special reference to the tropical and sub-
tropical zones.
Evolution
6 Convergent, divergent and parallel evolution. SS 2

Palaeontology GK
4 Palaeontological history of horse, camel, 8
elephant and man.
Zoogeography
3 Zoogeographical regions and sub-regions of the FK 15

world - their boundaries, physical
characteristics, climatic conditions, vegetation

Test
(10 class

and fauna.
Evolution & Impt. Chapters
5 Rates and mechanism of evolution: Isolation, sS 5

hrs.)

continuous and discontinuous variations, gene
mutation and chromosomal aberrations.

Impt | Revision 5

Books Recommended

NouokowdbE

M.R. Rose and V.V. Lauder. 1996. Adaptation. Academic Press

S. Stearus and R. Hoeksra. 2000. Evolution: An Introduction. OUP, USA

C. Patterson. 1999 Evolution, Natural History Museum, London

C. Nielsen. 1995. Animal Evolution: Interrelationships of the Living Phyla. OUP

P.J. Darlington. 1998. Zoogeography: The Geographical Distribution of Animals. Krieger, USA
T ¥ SNGTHCE; RIS, ARER @ fAgroffeT |

*EeE; e, SRGRRGlT 8 ifaerie |

Academic Calendar & Course Plan ¢35



b, S FEN e NfeEeT |

Course Code : 3173 Assigned Course Teacher:
Course Title: Ecology 2. Md. Golam Kibria (GK)
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour 3. Afroza Banu (AB)

Chapter Content Teacher

Introduction: AB
(a) Definition, (b) History and scope of
ecology, (c) Study of ecology: Theoretical and
practical approaches (d) Branches of ecology
The Environment:

(&) Abiotic factors: Temperature, relative
humidity, pH, radiation, water,
atmospheric gases, light, biogenic salts,
current and pressure.

(b) Biotic factors: Positive and negative
interactions (protocooperation,
commensalisms, mutualism, competition,
predation, parasitism and commensalism).

Ecosystem Ecology

(@) Definition, structure, component and

function of ecosystem

(b) Energy and its flow in ecosystem.

(c) Biogeochemical cycles: Carbon, nitrogen

and carbon dioxide

Ecosystem Ecology:

(d) Aquatic ecosystems: Pond, lake, river,

estuary and marine

(e) Terrestrial ecosystems.

Community Ecology:

(a) Definition and types of communities.

(b) Community concept and analysis.

(c) Community structure, composition and

stratification.

(d) Ecological niche and habitats.

(e) Ecological succession, ecotone.

(f) Concept of climax.

Test Community Ecology:

(10 class (g) Biomes and its types.

hrs.) Revision

1%t in-course
(25 Class hrs.)

2nd in-course
(25 Class hrs.)

Books Recommended
1. R.E.Ricklefs. 1990. Ecology. W.H. Freeman
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8.
9.

R.L. Smith. 1998. Elements of Ecology. Longman

R. Putman. 1993. Community Ecology. Chapman & Hall
M.Begon. J.L. Harper and C.R. Townsend. 1996. Ecology: Individuals. Populations
and Communities. Blackwell Science.
S.1. Chapman and M.J. Reiss. Ecology: Principles and Application. CUP
J.L. Chapman and M.J. Reiss. Ecology: Principles and Applications. CUP
C.J. Krebs. 1993. Ecology- The Experimental Analysis of Distribution and
Abundance. Harper Collians, New York

E.P. Odum. Fundamentals of Ecology, Saunders, Philadelphia
C.J. Krebs. 1998. Ecological Methodology. Addison Wesley Longman
10. P.J. Morin. 1999. Community Ecology. Blackwell Science
11, 2R & Q¥ SeTEHees; aifd Afia=rog

12, =g S=em 741; S @ #Afea=t vaw

Course Code : 3174

Course Title: Genetics and Animal Breeding
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour

Assigned Course Teacher:

1. Mst
Kostury (FAK)

Fahmida

Akhter

economically important animals.

Content
Teacher| hour

1 Introduction to genetics, history of genetics. FAK 2
5 Mendel’s principles of segregation of gene and | FAK 2

® ~ of independent assortment.
e 2 3 Simple Mendelian traits in man. FAK 3
§ % 4 Modification of Mendelian ratio. FAK 3
c O 5 Epistasis and reversion. FAK 4
7 10 6 Test cross and back cross. FAK 3
= 7 Multiple alleles and pseudoalleles. FAK 4
11 Se>_(—linked, sex-limited and sex-influenced | FAK 4

traits.
8 Pleiotropism. FAK 3
9 Penetrance and expressivity. FAK 3
o 10 Linkage and crossing over. FAK 3
& ’g‘ 12 Mutation and chromosomal aberrations. FAK 3
< 13 Sex determination. FAK 2
8 14 | Cytoplasmic inheritance. FAK 2
=2 16 Chromosomal mapping. FAK 3
< 17 Concepts of eugenics. FAK 3
Animal breeding: Inbreeding, outbreeding and | FAK

18 crossbreeding, and their application to 3
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Population genetics: Hardy-Weinberg law, | FAK
Test 15 factors affecting the Hardy-Weinberg Law, 5
(10 class mutation, migration and genetic drift.
hrs.) 19 Role of genetics in human welfare FAK 2
Impt. | Revision 3

Books Recommended

1. D.L. Harlt and E.W. Jones. 1998 Genetics: Principles and Analysis Jones and Bartlett

2. E.W. Sinnot, L.C. Dunn and DobZhansky. Principles of Genetics. McGraw Hill Book
Co. New York

3. A.S. Islam, Fundamentals of Genetics Vikas publishing House Pvt. Ltd.

4. R.F. Weaver and P.W. Hedrick. 1995. Basic Genetics. Wm. C. Brown Publisher,
Dubuque, lowa

5. M.R. Cummings. 1997. Concepts of Genetics Prentice Hall

6. J.D. Hawkins. 1996. Gene Structure and Expression. CUP

7. M.J. Kearsey and H.S. Pooni. 1996. The Genetic Analysis of Quantitative Traits.
Chapman & Hall

8. T.A.Brown. 1997 Genetics: A Molecular Approach. Chapman and Hall

9. J.M. Walker and E.B. Gingold. Molecular Biology and Biotechnology

10. C. Stern. Principles of Human Genetics W.H. Freeman & Co. San Francisco

11, FRem soet; @ et

12. oo ferem 7 A @At (Ieeeifefam)

Course Code : 3175 Assigned Course Teacher:
Course Title: Developmental Biology and ; g’r'g;mlz:ﬁ;f?‘z"’?shﬂf)y (MC)
Ethology '

Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour

Exam | Chapter Content Class
hour
Developmental Biology
1 Gametogenesis: Spermatogenesis and oogenesis in 2
mammals.
§ ’é‘ Morphology of mammalian eggs and sperms.
5 < " "
$ 2 Types of eggs and sperms in animals. MC
c£0 Fertilization in mammals: Types, events in
3, & 4 fertilization, cortica changes, chemistry of 4
fertilization, significance of fertilization.
5 Cleavage and cleavage types in animals. 3
Ethology SH
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Introduction 1
(a) Definitions (b) Concepts of behaviour
Development of behaviour

2 (a) Ontogeny (b) Natural selection 4
(c) Environmental influence upon behaviour

| Instinct and learning |

4 (a) Introduction to instinct and learning behaviour 6
(b) Imprinting and learning (c) Sensitive period

Developmental Biology

Formation of morula, blastula and gastrula in
Branchiostoma, toad and chicken.

Formation and fate of germinal layers in Branchiostoma, toad and | MC
chicken.
| 8 Extra embryonic membranes in amniotes. 2 |
9 Placentation in mammals. 2

Ethology
Physical basis of behaviour
() Neural control of behaviour, (b) Reflexes and behaviour,
(c) Effects of hormones on sexual, aggressive and maternal | SH
behaviour.
Social behaviour
5 (a) Altruism: Kin selection, mutualism, recipocity
(b) Parental care
Signals for communication
6 (a) Types and functions of communication
(b) Animal calls and their uses

Test Developmental Biology MC
(10 class 10 Development of Neanthes and man. MC

2nd in-course
(25 Class hrs.)

hrs.) Impt. Revision

Books Recommended

S.F. Gilbert and A.M. Raunio (Editors), 1997 Embryology, Constricting the Organism, Sinauer

B.I. Balinsky An Introduction of Embryology

B.H. Willer and J.M. Oppenheimer 1968 Foundation of Experimental Embryology Prentice-Hall of India Pvt. Ltd. New Delhi.

J.S. Rosenblatt and C.T. Snowdon (Editors). 1996. Parental Care. Evolution. Mechanisms and

Adaptive Significance

Alcock. 1998. Animal Behaviour. Sinauer.

J.R. Krebs and N.B. Davis 1993. An Introduction to Behavioural Ecology. Blackwell Scientific

Publications.

7. A Manning and M. Dawkins 1998. Introduction to Animal Behaviour. Cambridge University Press,
Cambridge, UK.

8. A. Manning and M. Dawkins 1998. Introduction to Animal Behaviour. Cambridge University Press,
Cambridge, UK.

9. R. Mathur 1996. Animal Behaviour. Rastogi and Company, India.

10. D. McFarland 1998. Animal Behaviour: Psychobiology, Ethology and Evolution. Prentice Hall, London.

11. Fewm sreT; fETeeHtroTeT e,
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Course Code : 3176 Assigned Course Teacher:
Course Title: Human Physiology 1. Ashrafun Nesa (AN)

: . 2. Md. Abdul Mazid Pk. (AMP)
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour 3. Dr. Md. Rabiul Alam (RA)

Teacher

Content

Digestion: Definition; composition and
functions of saliva, digestive juices, enzymes
1 and biles; absorption of different types of RA 6
food in intestine, functions of liver and
pancreas.

Circulation : Myogenic regulation of heart
beat, transmission of impulse, cardiac cycle,
functions of blood, blood grouping, blood
pressure, mechanism of coronary and
pulmonary circulations, functions of tissue
fluids and lymphs.

Respiration: Mechanism of breathing,
pulmonary ventilation, exchange of gases in
lungs, oxygen and carbon dioxide transport,
internal respiration.

Movement: Mechanism  of  muscle
contraction and retraction, neuromuscular
junction, metabolism in muscles, muscular
fatigue.

Coordination (neural and hormonal):
6 Conduction of nerve impulse, reflex action, AN 3
hormonal control.

Metabolism: Definition, metabolic pathways,
metabolism of carbohydrates (glycolysis,
Kreb’s Cycle and oxidative phosphorylation),
metabolism of glycogen in liver and muscles
(glycogenesis and glyconeogenesis),
metabolism of lipids (deposited fats and its
functions, oxidation of fats), metabolism of
proteins (fate and functions of amino acids,
Ornithine Cycle, transamination-
transmethylation);  role  of  endocrines,
vitamins,  phospholipids,  steroids  and
cholesterol.

Excretion: Formation of urine in Kidneys
(ultrafiltration, reabsorption and secretion),
osmoregulation, regulation of blood pH,
composition of urine.

AN 6

1%t in-course
(25 Class hrs.)

RA 6

AN 4

AMP 20

2nd in-course
(25 Class hrs.)

RA 5

Academic Calendar & Course Plan ¢40



Test Homeostasis_: Definiti_on, _mechanism ar]d
(10 class 8 role of various physiological systems in AN 5
hrs.) hom_e(_JstaS|s.

' Impt. Revision 5

Books Recommended
1. C.C. Chatterjee. Human Physiology: Vols. | & Il
2. PRm woe; TR ARk
3. TR (N8 FfersT Cfrey; FAriey >Nt
4. o[ IR bEAS!, ©, TATFAE NG € T, (13 AETSIF (FT; AT =afcaia

Course Code : 3177 Assigned Course Teacher:

Course Title: Systematics, Demography and 1. Dr. Rina Rani Das (RD)
Family Planning 2. Dr. Most. Jahanara Akter Banu (JA)

Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour

Chapter content Teacher
Systematics
1 Introduction to taxonomy and systematics 1
2 History of taxonomy 2 |
3 Old and new systematics 2
4 Levels of taxonomy RD 1 |
5 Taxonomic categories 1
L5 6 Species concept 4 ]
5= 7 Methods of animal collection and preservation 2 |
82 for taxonomic studies
co Demography and Family Planning
— 1 Introduction, definition and  history  of 2
=8 demographic development
2 History and perspective of human population 1
growth GS
3 Human population and its nature of growth 2
4 Factors for population explosion 1
5 Population management 2
6 Demographic theories 4
Systematics
8 Taxonomic publications 3
9 Taxonomic keys: Types, preparation and 3
i significance
3 = 11 Law of priority RD 1
o @ 12 Type specimens 2
£0 13 Modern trend in taxonomic approach including 1
T cladistic
ISR 14 Formation of generic and specific names 1
15 Describing a new species 1
Demography and Family Planning
7 | Logistic model of population growth GS 1

Academic Calendar & Course Plan ¢41



8 Density dependent and density independent 1
factors
9 Absolute and relative growth rates 1
10 Human reproductive system and the accessory 2
glands
11 Sex hormones and their role in human 3
reproduction, puberty,  ovarian  cycle, IA
menopause
12 Regulation menstrual cycle and pregnancy 2
14 Importance  of  family  planning  and 3
management, ethics of family planning
Systematics
_. |10 International Code of Zoological Nomenclature 3
] (ICZN), origin of the code, rules of
= nomenclature RD
[%2) 71 0 T
|<1_J ks Demography and Family Planning JA
S 13 Fertilization, pregnancy, placenta, fetus and fetal 2 |
= development, parturition (child birth)
15 Birth control principles and methods 2
Impt. Revision 3

Books Recommended

1. G.G. Simpson. 1990. Principles of Animal Taxonomy. Columbia UP, USA

2. E. Mayr and P.D. Ashock. 1997. Principles of Systematic Zoology McGraw Hill

3. E. Mayr. 1999 Systematics and the Origin of Species from the view point of a Zoologist. Harvard UP.

USA

4.  Q.D.Wheeler and R. Meier (Editors). 2000 Species Concepts and Phylogenetic Theory: A Debate.
Columbia UP. USA
AF. Gotch. 1995. Latin Names Explained: A Guide to the Scienfific Classification of Reptiles. Birds and
Mammals. Blanford
W.D.L. Ride et al. (Editors). 1999. International Code of Zoological Nomenclature ICZN
TFAT (F AN ANeTHES; HARFoITH, TeraFr as Fhfuf e
R sTweT; Tl @ ARER AfRgar

ST @7 O (e I A1 PRREFTeE, Tl 8 AR Afeg |

Course Code : 3178 Assigned Course Teacher:
Course Title: Cell and Molecular Biology 1. Professor - Shamim Ara

Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour Begum (SAB) .
2. Dr. Nasima Yesmin

o

© © N>

Chowdhury (NC)
3. Titonius Hembrom (TH)
Exam | Chapter content Teacher | Class|
hour
o Cell Biology
£ 2w
3, a1 Microscope: Types, functions, magnification and | TH 3
o .
resolving power
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2 General account of the cell: Structure of cell, | TH 3
prokaryote and eukaryote cells, protoplasm and its
colloidal nature, organic compounds in cells, cell
theory
3 Cellular  structure and functions: Chemical | SAB | 5
composition of cell membrane, membrane models
and functions of cell membrane; types, structures and
functions of chromosomes.
Molecular Biology
1 Concepts of molecular biology NC 2
2 Gene: Chemistry and functions of nucleic acids | NC 4
(DNA and RNA)
3 Replication of DNA, transcription of RNA, | NC |6
replication of viruses
4 Genetic organization of DNA and RNA: Genome | NC 2
and genomics
Cell Biology
4 Cellular organelles: Ultrastructure, formation and 10
functions of Golgi complex, endoplasmic reticulum,
o~ ribosomes, lysosomes, mitochondria, centrioles, TH
2 g2 microtubules and cytoskeleton; morphology and
S g cytochemistry of nucleus
s S
3
& Molecular Biology |
5 Protein synthesis and its regulation NC |3
6 Immunology: Molecular biology of immune systems, 8
structure and functions of immunoglobulins, antibody,
antibody synthesis, immunization
= Cell Biology
= 6 Cell division: Types of cell division, growth cycle, SAB | 5
@ @ division and differentiation, significance of cell
=3 division.
S | Impt. Revision 5

Books Recommended

1.
2.

3.
4,

H.G. Schlegel. 1993. General Microbiology. CUP

S. O’Neill. A.A. Hoffmann and J.H. Werren (Editors). 1997. Influential Passengers: Inherited
Microorganisms and Arthropod Reproduction. OUP

A.H. Varnam and M.G. Evans. 1998. Environmental Microbiology Manson

A. Bruce D. Brey and J.D. Watson 1994. Molecular Biology of the Cell. (3 ed.) Garland
Publ. Inc.

P.S. Verma and V.K. Agarwal 1985. Cytology. S. Chand & Co. Ltd, New Delhi, India.
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6.
7.
8

9.

D. Robertis 1995. Cell and Molecular Biology. B.I. Waverly Pvt. Ltd., New Delhi, India
P.S. Verma and V.K. Agarwal 1985. Cytology. S. Chand & Co. Ltd, New Delhi, India.

G. Chopra, R.C. Gupta, S.K. Goyal 1989. Cytology. S. Chand & Co. Ltd., New Delhi, India.
D. Robertis 1995. Cell and Molecular Biology. B.I. Waverly Pvt. Ltd., New Delhi, India.

10. 1, ©. =, T, A0T; @ ¢ welRks [y Seikmr
11, o M 8 Seiel; (R ¢ Saifis Jw Safaw

Course Code : 3180 Assigned Course Teacher:

Course Title: Zoology Practical - 111

Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 Hour
1.
2.

3.

9.

1. Rustam Ali (RA)
2. Md. Nazmul Haque (NH)

Microtomy: Preparation of permanent histological slides.
Taxonomy: Taxonomic study of different animal groups following standard
taxonomic procedures and techniques.
Ecology:
a) Visiting pond to study pond ecosystem including faunal and floral
composition and food chain.
b) Visiting forest and sea shore to study animals and their adaptation, and
preparation of a report on the visits.
c) Study of the population of a species in a given area by using quadrat/transect
method.
Water analysis: Measurement of dissolved oxygen, carbon dioxide, ammonia,
nitrite, pH, turbidity and salinity.
Genetics: Study of the characteristics of Drosophila, its identification of body parts
and sex, identification of mutant flies.
Physiology: Estimation of blood pressure and pulse rate, determination of blood
group, estimation of urine sugar.
Animal preservation: Collection, handling, immobilization, killing and preservation
of different animal groups following standard techniques.
Excursion/study tour to the sealestuary/forest, specimen collection, and
preparation of a report.
Preparation of practical class note books.

Distribution of marks for Third Year Final Practical Examination
Microtomy

2.
3.

= 25 marks
(Block preparation - 5, tissue section - 4, tissue stretching - 5,
tissue staining - 4, tissue identification - 2,
drawing and labelling - 3, identifying characteristics - 2)
Taxonomy = 15 marks
(Construction of a dichotomous taxonomic key on the specimens -
at least 10 specimens)
Ecology =10 marks
Water Analysis =10 marks
(One item will be given in the examination and
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o s

the following points will be mentioned -

Principles and objectives - 2, materials required - 1,
procedure - 2, data taking and presentation - 1,

data analysis and discussion - 4)

Genetics =07 marks
Physiology = 08 marks
Excursion report and collection = 15 marks

(Collection, preservation and identification of 10 specimens
of different phyla, excursion report - 5)
Practical class note books =10 marks

Total =100 marks

Books Recommended

1.
2.

3.

J.R. Baker. 1996. Cytological Technique. John Wiley & sons

J.E. Brower, J.H. Zar and C.N. von Ende (Editors). 1997. Field and Laboratory Methods for
General Ecology. Wm. C. Brown

S.D. Wratten and G.L.A. Fry Field and Laboratory Exercies in Ecology. Edward Arnold,
London

T.A. Brown. 1994. DNA Sequencing: The Basics. BIOS
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Course Plan

4" Year Honours
Session : 2014-2015

Department of Zoology
Rajshahi College, Rajshahi
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Department of Zoology
Rajshahi College, Rajshahi.
Subject: Zoology

Courses and Marks Distribution

Syllabus
For
Fourth Year (Honours
Subject Code | Subject Title Marks | Credits

3182 Applied and Economic Zoology 100 4
3183 Genetic Engineering and Biotechnology | 100 4
3184 Boistatistics and Research 100 4

Methodologies
3185 Microbiology and Radiation Biology 100 4
3186 Parasitology 100 4
3187 Entomology 100 4
3188 Fisheries Biology 100 4
3189 Wildlife Biology 100 4
3190 Zoology Practical-1V 100 4
1582 History of the Emergence of Independent | 100 4

Bangladesh
3191 Viva-voce 50 2

1050 |42
Total =

!ca!emlc !a|en!ar ! !OUI’SE !|an 0!!




Course Code : 3182 Assigned Course Teacher:

Course Title: Applied and Economic 1. Dr. Rina Rani Das (RD)
Zoology 2. A.N.M Fazlul Karim (FK)

Marks 100, 4 Credits, 60 Lectures, Class Duration : 1
Hour

Content Teacher

Apiculture: Concept and scope, profiles of honey producing bee
species of Bangladesh, bee-flower relationship, bee-keeping,
types of hive and their management, honey processing and
marketing, diseases of bees and their management.
Sericulture: Concept and scope, varieties of silkworm and their
host plants, techniques of silkworm rearing, silkworm diseases
and pests and their control.
Lac culture: Systematic position and distribution of lac insects,
host plants of lac insects.
Carp culture: Types of culture, carp culture including induced
breeding of carps in ponds.
Aquaculture:

a) Components of a hatchery, fish ponds, shrimp farms, cages
and pens

b) Pond culture: Types, soil and water quality, pond
preparation, species selection, stocking density and management
techniques of carp, mass production of fry and fingerlings, brood
fish.
Integrated fish farming: Poultry, livestock and paddy-cum-fish
culture; open water stocking in haors, baors, beels and
floodplains.
Dairy farming: Concept and scope, components of a dairy farm,
major dairy farms in Bangladesh.
Prawn culture: Types, techniques and management.

Pearl culture: Profiles of pearl-producing species, culture
techniques.

Poultry farming: Varieties of fowls and ducks, techniques of
poultry farming, major diseases of poultry and their control.

[<5]
w
S
=1
=}
Q@
£
0
—

(25 Class hrs.)

2nd in-

course
(25 Class

Mericulture: Concept and scope.
Revision

Books Recommended
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1. Dennis S. Hill. 1997. The economic importance of insects (1* edition) chapman and
Hall, London

2. P. Southgate and J.Lucas (Editors). 1998. Aquaculture Fish and Shellfish Farming
Fishing news

3. A. Midlen and T.A. Reading 1998. Pollution Control and Environmental
Management for Aquaculture. Chapman & Hall

4. D.J. Baird. M.C.M. Beveridge. L.A. Kelly and J.F. Muir 1996. Aquaculture
andWater Resource Management Fishing News

5. C.G. Scalet L.D. Flake and D.W. Willis. 1996. Introduction to Wildlife and
Fisheries: An Integrated Approach W.H. Freeman

Course Code : 3183 Assigned Course Teacher:
Course Title: Genetic Engineering and 1. Dr. Swapan Kumar Dutta (SKD)
Biotechnology 2. Goutam Singha (GS)

Marks 100, 4 Credits, 60 Lectures, Class Duration : 1
Hour

Exam | Chapter Content Class
Teacher | hour

Genetic Engineering
Concepts and scopes of genetic engineering 1
Recombinant DNA technology 1
- - SKD
Extraction and preparation of genes 2
3
2

Plasmid vectors
Recipients of foreign genes
Biotechnology

History, concepts and scopes of biotechnology 1

Processes and products in biotechnology 3

Biotechnology and microorganisms 3
3
1
3

B lwINF-

1% in-course
(25 Class hrs.)

Microbial screening, selection and strain improvement GS
Yeast cloning

Enzyme technology: industrial production of enzymes,
immobilized enzymes production of antibiotics
Biosensors 2

©] o N lwIN]E-

Genetic Engineering

Production insulin by genetically engineered Escherichia coli 1
Use of genetic engineering technologies in industries SKD 3
Microinjection technology and creation of transgenic animal 3
Principles, techniques and applications of gene cloning 4

Biotechnology
Primary and secondary metabolism; primary and secondary GS 3
metabolites in biotechnology

((e] Fee] EN] Nop]

2nd in-course
(25 Class hrs.)
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6 Fermentation technology in food production and brewing; lactic 3
acid fermentation; alcoholic fermentation
10 Recombinant DNA in food industry 2
Medical biotechnology: Monoclonal antibodies and their 6
11 applications; methods in diagnosis of genetic diseases and gene
therapies; antibiotic resistance
Test 10 Human genome project GS 5
(10 [ Impt. Revision 5
class
hrs.)

Books Recommended
1. S.M. Kingsman and A.J. Kingsman. Genetic Engineering

2. A. Wiseman. Principles of Biotechnology

3. S.B. Primrose. Modern Biotechnology

4. B. Robson and J. Garnier. Introduction to Proteins and Protein Engineering
5. S.B. Primrose. Principles of Gene Manipulation

6. D.M. Glover. Principles of Gene cloning

7.J. Bulock and B. Kristeansen. Basic Biotechnology

Course Code : 3184 Assigned Course Teacher:
Course Title: Biostatistics and Research 1. Dr. Rina Rani Das (RD)
Methodology 2. Dr. Nasima Yesmin Chowdhury

Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 (NC)
Hour
Exam | Chapter Content Teacher| Class
hour
Biostatistics
1 Introduction, definition and scope of biostatistics. 1
2 Variables, data, population and observation. 1
3 Frequency distribution, histogram and polygon. 1
4 Measurements of central tendency: Mean, median and mode. 3
@ ’&T Hypothesis tests: Concept and interpretation of a hypothesis RD 3
§ = 7 test, null a_nd alternative hypothesis, critical region, one-tailed
Q3 and two-tailed tests.
£0 5 Z-test and its significance. 3
— @ 6 Measures of dispersion: Range, variance, standard deviation 2
and standard error.
Research Methodology
Introduction: Meaning of research, objectives of research, NC 1
1 research processes, criteria for good research, problems
encountered by researchers in Bangladesh.
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Defining research problem: Selecting research problem,
techniques involved in defining a problem.

Research design: Need for research design, basic principles of
experimental designs, different research designs, developing a
research plan.

Sampling design: Steps in sampling designs, characteristics of
a good research design, different types of sampling designs,
how to select a random sample? Research conclusion,
references, and summary/abstract.

2nd in-course
(25 Class hrs.)

Biostatistics

Student t-distribution: t-test for single mean and for difference
of means.

Chi-square test of goodness of fit and contingency tables.

10

Regression and correlation: Scatter diagram, analysis of linear
regression; estimation of correlation coefficient-r, its use,
interpretation and limitations.

11

F-statistics: F distribution, one way analysis of variance
(ANOVA), F-table, F-test for equality of population variance:
multiple range test (MRT).

RD

Research Methodology

Use of biological records, biological abstracts, e-resources.

Use of GIS in biological rescarch.

Bioinformatics: Retrieval of literature and information
databases; software for biologial studies.

NC

Test
(10
class
hrs.)

Probit analysis, Sampling.

NC

Scientific Report Writing: Title, by line abstract, Key ords,
introduction, acknowledgements, study area, material and
methods, resutls, discussion and literature Cited (reports should
also contain tables, photographs, illustration and maps.)

NC

Revision

Books Recommended
1. Robert G.D. Steel and James II. Torrie. Principles and Procedures of Statistics
2. W.G. Cochran. Sampling Technique

3. C.R.Kottari. 1990. Research Methodology: Methods and Techniques (2" ed.) Ram

Printograph. Delhi
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4™ Year Honours (2014-15)

Course Code : 3185 Assigned Course Teacher:

Course Title: Microbiology and Radiation 1. Md. Adbul Mazid Pk. (AMP)
Biology 2. Mosammat Fahmida Akhter Kostori
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 (FAK)

Hour

Chapter Content

Microbiology
1. Definition and scope of microbiology.
2. Types of microorganisms in the living world.
3. Virus: Discovery, structure and types, multiplication
(replication), viral diseases and their mode of transmission.
Radiation Biology
1. Concepts and types of radiation.
2. Radioisotopes and their uses in biological, agricultural and
medical researches.
3. Use of radiation in food preservation and protection.
4. X-ray and its uses in biological and medical sciences.
Microbiology
4. Bacteria: Structure and types, gram positive and gram
negative bacteria, nutrition of bacteria, bacterial culture —
growth and death sequences, bacterial multiplication, bacterial
disease and their mode of transmission.
5. Rickettsiae, mycoplasma and actinomycetes: Discovery,
structure and importance.
6. Soil, food and industrial microbiology: Composition and
their uses.

1% in-course
(25 Class hrs.)

2nd in-course
(25 Class hrs.)

Radiation Biology
5. Personal safety in radiation chambers.
6. Biological hazards of radiation.
7. Bangladesh Atomic Energy Commission and Bangladesh
Atomic Energy Research Centre: Mission, facilities and
activities.

Revision

Books Recommended

1. F.C. Cuny. Aim and Scope of Disaster Management. Asian Institute of Technology,
Bangkok, Thailand

2. M. Saidur rahman. 1992. Diaster management Handbook for Bangladesh Vols IV.
Bangladesh Diaster Preparedness Centre, Dhaka

3. C.W. Nick 1991. Disaster management A Diaster managers Handbook. Asian
Development Bank (ABD), Manila, The Philippines
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4. C.F. Norton 1981. Microbiology. Addition Wesley Publ. Co., California, USA.

5. M.R. Chowdhury 1996. Modern Medical Microbiology. Mohammad Igbal, Dhaka,
Bangladesh.

6. M.T. Pelezar, R.D. Reid and E.C.S. Chan 1993. Microbiology: Concepts and
Applications. Tata McGraw Hill Inc., India.

7. R. Annanthanarayan and C.K.J. Paniker 2000. Textbook of Microbiology. Orient
Longman Pvt. Ltd., India.

Course Code : 3186 Assigned Course Teacher:

Course Title: Parasitology 1. Ashrafun Nesa. (AN)
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 2. Mahfuza Chawdhury (MC)
Hour

Teacher

Chapter Content

1 Concepts of parasites and parasitism: Scope of parasitology.

2 Parasitic adaptation and host-parasite relationship. Quantitative
study of h ostparasite relationships.

Life cycles: Reproduction and developmental stages of Protozoa

to Helminthes. Illustrations of one, two and three host life

cycles.

Human diseases caused by parasites: Morphology and life cycle

of the causal organisms, and pathogenicity, epidemiology and

control of leishmaniasis, trypanosomiasis, filariasis, dengue,

black fever, schistosomiasis, taeniasis, hookworm diseases,

enterobiasis and plague.

Epidemiology: Basic concepts, incidence, prevalence, intensity,

abundance, control measures and designs of control measures.

Zoonosis: Concepts and scope; zoonotic diseases in Bangladesh.

Parasites of livestock, poultry and fish: Clinical and

histopathological effects; major parasitic diseases of livestock,

poultry and fish in Bangladesh and their control.

1% in-course
(25 Class hrs.)

2nd in-course
(25 Class hrs.)

=5
o&

Revision

Books Recommended

1. T.C. Cheng 1973. General Parasitology. Academic Press London

2. T.C. Cheng (Editors). 1971. The Biology of Symbiosis. Butterworths London

3. G.D. Schmidt and L.S. Roberts. 1977. Foundation of Parasitology. The C.V.
Mosvey Company

4. P.J. Whitfield. 1979. The Biology of Parasites. Edwards Arnold Ltd. London

5. J.D. Symth. 1976. Introduction to animal Parasitology. Hodder and Stoughton

Academic Calendar & Course Plan 53



6. K.D. Chatterjee. Parasitology (Protozoology and Helminthology in relation to
clinical Medicine). Chatterjee Medical Publishers. Calcutta

Course Code : 3187 Assigned Course Teacher:

Course Title: Entomology 1. Dr. Most. Jahanara Akter Banu (JA)
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 2. Afroza Banu (AB)

Hour

Exam | Chap Content Teacher | Class
hour

1 Insect form and function: Head, thorax, abdomen and 3
appendages.

2 General classification of insects: Diagnostic characters of all 4
Orders, with examples, and reference to Bangladesh.

3 Life history of insects: Types of eggs, larvae, pupae, JA 7

o metamorphosis and roles of hormones in metamorphosis. Feeding

gg and breeding behaviour. Biological clock, circadian rhythm,

38 hibernation, aestivation, diapause, swarming, dispersion and

<0 migration.

%, 190 6 Pest control measures: Physical, mechanical, cultural, chemical, 4
~ biological and legal control methods.

7 Pesticides: Definition, types and uses of pesticides (insecticides, 5
acaricides, nematicides and rodenticides). Side-effects of AB
pesticides.

8 Integrated Pest Management (IPM): Concept, methods, and 2
present status in Bangladesh.

2nd in- 4 Beneficial insects: Commercial value of beneficial insects JA 5
course (honeybee, silkmoth, lac, etc.).
(25 5 Harmful insects: Enemies of plants, crops, gardens, stored JA 7
Class products. Threats to humans and domestic animals.
hrs.) 9 Agricultural entomology: Biology, life history, nature of damage 6
and control measures of Jute Hairy Caterpillar, Rice Hispa and
Sugarcane Shoot Borer. AB

10 Medical and Veterinary Entomology: Biology, life history, 7
host-parasite relationship and control measures of mosquitoes and
sand flies.

Test Impt. | Revision 10
(10
class
hrs.)

Books Recommended
1. M.D. Atkin. 1980. Introduction to Insect Behaviour Macmillan Publishing Co. Inc.
2. D.J. Borror. D.M. Delong and C.A. Triplehorn 1981. An Introduction to the study of
Insects. Saunders College Publishing Co.Ltd.
3. A.D. Imm’s A General Text Book of Entomology. Revised by O.W. Richards and R.G.
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Course Code : 3188 Assigned Course Teacher:

Course Title: Fisheries Biology 1. Sharmin Hafiz (SH)
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1
Hour
Chapter Content
1 Definitions, phylogeny of fishes, placoderms and ostracoderms.
2 Structure, modification and functions of digestive, respiratory, 6
D circulatory, osmoregulatory and reproductive systems of fish.
£c= |3 Principles and techniques of fishery systematic study: Collection,
S 3 preservation, taxonomic procedures, meristics and non-meristics
£0 studies. SH
LR |4 Classification, status and distribution of freshwater fishes in
= Bangladesh.
5 Physiology of respiration (including accessory respiration), 5
osmoregulation (including stenohaline and euryhaline fishes),
digestion and reproduction.
6 Structure, modification and functions of scales, fins, swim bladder, 10
& 'E lateral line and electric organs. Physiology of swim bladder, lateral
3 line and electric organs.
g s |7 Biology of common fishes of Bangladesh: Life history, SH 10
'-é Eo’ embryology, food and feeding habits, fecundity and spawning of
N carps, hilsa, tilapia and catfish.
8 Status and distribution of freshwater, brackishwater and marine 5
fishes in Bangladesh. Economic importance of fish.
ke %_5 Impt. Revision 10

Books Recommended

1. M. King 1995. Fisheries Biology, Assessment and Management. Blackwell
Science.

2. K.F. Langler. J.E. Bardach, R.R. Miller and D.R.M. Passino. 1977. Ichthyology.
John Willey and Sons, New York

3. A.K.A. Rahman1989. Fresh water Fisher of Bangladesh Published by the
Zoological Society of Bangladesh Dhaka

4. P.S. Welch. 1952. Limnology. McGraw-Hill Book Co. New York

5. J.Bartram and R. Balance (Editors), 1996. Water Quality Monitoring: A Practical
Guide to the Design and Implementation of Freshwater Quality Studies and
Monitoring Programme. Spon
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Course Code : 3189

Course Title: Wildlife Biology
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1

Hour

Assigned Course Teacher:

Content

1. Golam Kibria (GK)
2. Titonius Hembrom (TH)

Teacher

Definitions, concepts and importance of wildlife.

Status and distribution of the wildlife of
Bangladesh.

Species status assessment system of IUCN -
global and national. Extinct wildlife of
Bangladesh, with their causes of extinction.
Threatened wildlife of Bangladesh and their
threats.

TH

1% in-course
(25 Class hrs.)

Captive breeding and re-introduction of wildlife.
Cage/fencing, habitat preparation and
maintenance of wildlife for captive breeding.
Zoos and Safari Park in Bangladesh.

Wildlife farming: Prospect and scope of wildlife
farming in Bangladesh, general outline of
wildlife farming, economic importance of
wildlife  farming, crocodile  farming in
Bangladesh.

GK

Wildlife conservation: Ethics of conservation,
priorities in conservation effort, exsitu and in-
situ  conservation, conservation and rural
development, role of culture and religion in
conservation, National Conservation Strategy of
Bangladesh.

2nd in-course
(25 Class hrs.)

Protected areas of Bangladesh: History, status,
categories and management. Comanagement of
protected areas.

TH

Human-wildlife conflict in Bangladesh and its
mitigation (snake bite, crop damage by elephants
and macaques, poultry damage by wild cats and
jackals, human and cattle deaths by tiger, etc.).

GK

12

Test
(10 class hrs.)

Laws and conventions related to wildlife:
Bangladesh Wildlife Act, Forest Act 1927,
Convention on Biological Diversity (1992),
Convention on International Trade in
Endangered Species of Wild Fauna and Flora
(CITES) (1973), Ramsar Convention (1971).

GK

Impt.

Revision
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Books Recommended
1. G. Cubitt and G. Mountfort. 1985. Wild India-The Wildlife and Sancutary of India
and Nepal. William Collins Sons and Co. Ltd. London.

2. S.H.

Prater. 1971. The Book of Indian Animals (2) BNHS Oxford Univ. Chicago

Course Code 3190 | Marks: 100 | Credits: 4 | Class Hours: 60

Course Zoology Practical - 1V

Title:

1.

Economic zoology
(3 harmful and 3 beneficial specimens; for each specimen: identification and
classification - 1, characteristics and comment -1)
Biostatistics
a) Preparation of frequency distribution table; measures of arithmetic
mean, mode, median, variance, standard deviation and standard error;
coefficient of variation from grouped/ungrouped data
b) Correlation and probit analysis
c) Chi-square test
d) T-test
Microbiology
a) Microscopic examination of water, curd, dough and cheese
b) Morphology and reproductive structures of Synchytrium,
Phytophthora, Saprolegnia, Mucor and Rhizophorus.
Parasitology
a) Morphological study of common parasites of fishes, identification and
classification.
b) Mounting helminths, nematodes and other parasites.
Entomology
a) Collection and identification up to Orders of economically important
insects
b) Preparation of whole mounts of minute insects and insect pests.
Fishery
a) Study of plankton and benthic fauna
b) Study of fish bones

Wildlife
a) Morphological structures of amphibians, reptiles, birds and mammals
including toes, claws, webs, scales, fangs, feathers; score counting,
measurements, and key characters.
Internship:
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A Case study or Visit to research organizations having zoological activities or
farms such as poultry, dairy, fish, crocodile, etc., and preparation of a
scientific following the style of a reported scientific journal.

Distribution of Marks for Fourth Year Final Practical Examination

1. Biostatistics =13 marks
2. Microbiology =10 marks
3. Parasitology =10 marks
4. Entomology = 16 marks
5. Fishery = 16 marks
6. Wildlife =10 marks
7. Internship: Scientific report on casestudy or visit

on research organization/farm = 25 marks.

(Abstract — 04, Introduction and objectives-04, Materials
and methodes-04, Results & discussion-06 and References-02)
Presentation of report - 05

Books Recommended

D.J. Borror, D.M. DeLong and C.A. Triplehorn 1981. An Introduction to the Study
of Insects. McMillan Publishing Co., USA.

A.D. Imm. A General Text Book of Entomology. The English Language Book
Society, London.

N.T.J. Bailey 1994. Statistical Methods in Biology. Cambridge University Press,
Cambridge.
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Course Plan

Masters Part-1
Session ; 2011-2012

Department of Zoology
Rajshahi College, Rajshahi
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Department of Zoology
Rajshahi College, Rajshahi.
Subject: Zoology

Courses and Marks Distribution

Syllabus
For
Masters Part-1
Subject Subject Title Unit | Marks
Code
3101 | Microbiology, Physiology with reference
: 1.0 100
to man. Evolution and Palaeontology
3102 | Biostatistics, Ecology, Environmental 10 100

Biology and Radiation Biology

3103 | Genetic Engineering and Biotechnology
Demography and Family Planning 1.0 100
Molecular Biology

3104 | Entomology, fish and fisheries, Wild life

and Wildlife management and 1.0 100
Parasitology
3145 | Practical and Laboratory work 1.5 150

3135 | Vivavoce (including field report and

Paractical Notebook) 0.5 50

Total 600
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Course Code : 3101 Assigned Course Teacher:
Course Title: Microbiology, Physiology 1. Md. Abdul Mazid Pk. (AMP)
with reference to man. Evolution and 2. Mahfuza Chowdhury (MC)
Palaeontology 3. Sharmin Hafiz (SH)

Marks 100, 60 Lectures, Class Duration : 1 Hour

Content

Microbiology: Definition and scope of microbiology
Position of micro organisms in the living world: types
of micro organisms and their distribution in nature.
Virus: discovery: structure and type: multiplication:
viral diseases and their mode of transmission.

1% Class Test
(25 Class hrs.)

Physiology with reference to man:
Metabolism: Metabolism of Lipids and Protein

Contraction of muscles

Evolution and Palaentology:
Speciation: Definition, Sympatric and Allopatric speciation
including induced speciation.

Microbiology:

Bacteria: structure and types, nutrition in bacteria.
bacteria multiplication, bacterial diseases and their
mode of transmission

Rickettsiae : discovery structure and. function

Antibiotics from penicillin. Streptomyces and bacillus:
non-medical use of antibiotics

Physiology with reference to man:

Respiration: Internal respiration

Transmission of impulse through nerves

Evolution and Palaeontologv: -
Palaeontological history of Elephant and Camel

2nd Class Test
(25 Class hrs.)

Revision
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Course Code : 3102 Assigned Course Teacher:
Course  Title:  Biostatistics, Ecology, 1. Dr. Rina Rani Das (RD)
Environmental Biology and Radiation 2. Ashrafun Nesa (AN)
Biology 3. Md. Abdul Mazid Pk. (AMP)
Marks 100, 60 Lectures, Class Duration : 1 Hour 4. Md. Golam Kibria (GK)

Content

Biostatistics
Introduction, definition and scop
Variables, Data, Population, observation and universal variables.
Frequency distribution, histogram and polygon
Measures of central tendency mean, median and mode
Measures of dispersion; range, variance, standard deviation and
standard error.
T-test for single mean and t-test for difference of means
Ecology and Environmental Biology
Ecology: concept and scope of Ecology
Laws of thermodynamics
Environmental management and Development planning
Global warming, green house effect
Radiation Biology: Concept. Types of radiation

1% Class Test
(25 Class hrs.)

Chi-square test of goodness of fit and contingency tables.

Regression and correlation: Scatter diagram. Analysis of linear
negression estimation of correlation coefficient.
Sampling

Ecology and Environmental Biology

Pollution: Definition and types

Habital ecology: Freshwater, Estuamine and Marine
Ozone layer depletion, deforestation and aforestation

FI Nino and La Nina
Arsenic problem in Bangladesh, surface water management

2nd Class Test
(25 Class hrs.)

Radiation Biology:
Radioisotopes and their use in biological, again cultural and
medical research, Biological Hazards of Radiation.

Revision
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Course Code : 3103 Assigned Course Teacher:

Course Title: Genetic Engineering and 1. Dr. Rina Rani Das (RD)
Biotechnology = Demography —and ~ Family 2. Dr. Nasima Yesmin Chawdhury (NC)
Planning Molecular Biology 3. Most. Fahmida Akhter Kostory (FAK)

Marks 100, 60 Lectures, Class Duration : 1 Hour

Content

Genetic Engineering and Biotechnolgy:

Concepts and scope of genetic engineering and biotechnology.
Entraction and preparation of genes

Genetic engineering and transgenic animals

Principles of gene cloning: Techniques of gene cloning
Demography and family planning :

Introduction, definition and history of demographic development.
Humane population and its nature of growth. Factors for
population explosion.

Eemographic Theories. Importance of family planning and
management

Molecular Biology:

Concepts of molecular biology

Gene: chemistry and function of nuclec acids DNA and RNA.

1% Class Test
(25 Class hrs.)

Genetic Engineering and Biotechnology:

Human genome project (HGP)

Fermentation technology: in food production and brewinglactic

acid fermentation; alcoholic fermentation.

Demography and family planning:

Sex hormones and their role in human reproduction fertilization,
pregnancy placenta and foetal development.

Birth control: principles and Method Ethies of Family planning.

2nd Class Test
(25 Class hrs.)

Molecular Biology:
Replication DNA
Protein synthesis

Revision
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Course Code : 3104 Assigned Course Teacher:

Course Title: Entomology, fish and fisheries, 1. Ashrafun Nesa (AN)

Wild life and Wildlife management and 2. Dr. Most. Jahanara Akter Banu (JA)
Parasitology 3. Mahfuza Chowdhury (MC

Marks 100, 60 Lectures, Class Duration : 1 Hour 3. Sharmin Hafiz (SH)y (MC)

Content Teacher

Entomology:

Insect form and function: head, thorax and abdomen and their
appendages

General classification of insects including diagnostic characters of
all orders and major families with example in reference to
Bangladesh.

Fish and Fisheries:

Definition, classification of fishes up to order with reference to
Bangladesh. Structure modification and functions of digestive.
Respiratory. Circulatory. Osmoregulatory and reproductive
systems of fish Physiology of respiration. Osmoregulation and
reproduction.

Wildlife and wildlife management:

Concepts and wild life and wild life management faunal diversity
and taxonomic issue at generic, species and sub specific. Extinet
and threatened amphibians, reptilies, birds and mammals.
Parasitology: concept of parasites and parasitism parasitic
adaption, epidemiology.

1% Class Test
(25 Class hrs.)

Entomology:

Development and metamorphosis: tyes of eggs, larva pupa.
Metamorphosis and role of hormones in metamorphosis.

Fish and fisheries:

Endocrine organ their secretions and functions principles and
teachniques of fishery systematic study: collection, preservation,
taxonomic procedure meristic and non-meristic studies.

Wildlife and wild life Management:

Management of protected areas, national and international
maganization organization.

Parasitology: study of human diseases including morphology, life
cycle pathogenecity, epidemiology and control; amoebiasis,
Dengue, Filariasis and Plague.

2nd Class Test
(25 Class hrs.)

Revision
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Course Plan

Masters Final Year
Session : 2011-2012

Department of Zoology
Rajshahi College, Rajshahi
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Department of Zoology
Rajshahi College, Rajshahi.
Subject: Zoology

Courses and Marks Distribution
Syllabus
For

Masters Final Year (Fisheries)

Subject Subject Title Unit | Marks
Code

3151 Advance Biology (Compulsory):
Biodiversity and resourse Conservation.

Humana ecology, Population ecology and 1.0 100
Genetic ecology.

3152 Ichthyology, Fish taxonomy, Fish
biology, Population dynamics, Fish 1.0 100
pathology and Parasitology.

3153 Fish ecology, Limnology, Oceanography, 10 100

Aqguaculture, Fish Nutrition.

3154 Fish Processing and Handeling, Fisheries
technology and harvesting, Fisheries
resources and management, Extension, 1.0 100
Economics, Rural sociology, Marketing
and Cooperative

3180 Practical 15 150
3190 Viva voce 0.5 50
Total 600
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Course Code : 3151 _ Assigned Course Teacher:
Course Title: Advance Biology 1. Dr. Rina Rani Das (RD)
Marks 100, 60 Lectures, Class Duration : 1 Hour 2. Dr. Nasima Yesmin Choudhury (NC)

3. Md. Golam Kibria (GK)

Exam | Chap. Content Teacher glass
our
Biodiversity and Resources Conservation
1 Concepts of Biodiversity 1
2 Concept and classification of resources RD 2
3 Renewable and non-renewable resources and their management 3
4 Consequences of the losss of Natual Resources 3
Human ecology
= 1 History of Hman race and its distribution 2
i £ 2 Humana types and their physicial feature, distribution and mode 2
2 g of living in relation to social, cultural, religious and other
&5 activities GK
O o
% 9 3 Ecological impact on Mans physical feature, social and cultural 2
-~ life
4 Impacts of the expansion of Human population on enviornment 2
Population ecology
1 Defination 2
2 Population and population change NC 3
3 Group properties of population: Density, natality, morality, biotic 3
potential, age distribution, dispersion
Biodiversity and Resources Conservation
Protection of Local, National and Global Environment 3
Conservation of Ecosystem RD 3
7 Consept of resources conservation 3
Human ecology
é Q 5 Devlopment activites and their impacts on environment 2
=
§ @ 6 History of Agricultural revolution, industrial revolution and green 3
00 revolution GK
gy 7 Impacts of scientific and technological development of Human 3
N ethics
Population ecology
4 Population growth forms: J and S-shaped growth forms 2
5 Population interactions: Co-existences, competition, predation and NC 3
plant- hervivore interaction
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6 Lift table: Definition, types, construction and analysis 3
Biodiversity and Resources Conservation
8 Conservation and Management strategic including Ex situ and In 2
—_ situ Legislation: National & Internation Convention Case study of RD
£ Biodiversity and Resource Management, Coral Reefs, Tropical
B 2 Rain Forest Mangrove Forest
S Genetic ecology
9 1 Importance of genetic Ecology NC 1
~ 2 Patterns of Gentic Variation External Influence, Isolation of 2
. - NC
population, E-co type and Clines
Impt. | Revision 5

Books Recommended
1. E.J. Milner-Gulland and R. Mace, 1998. The conservation and use of biological resources,
Blackwell Science.

2. A. Dobson. 1996. Conservation and Biodiversity. Scientific American.
3. Dr. M.A. Basher, 2004. Instant Basic, Positron publication, Bangla Bazar, Dhaka.
4. Dr. Swapon Kumar Datta, Jahangir Hossain Sekh and Md. Shahidul Islam

Touhid, 2013. Fisheries, Mollik Brothers.
5. Sha Ahmed Nobi, 2009. Advance Biology, Kabir Publications.

Course Code : 3152
Course Title: Fish Taxonomy, Fish biology,
Population dynamics, Fish pathology and

Parasitology
Marks 100, 60 Lectures, Class Duration : 1 Hour

3. Sharmin Hafiz (SH)

Assigned Course Teacher:
1. Md. Abdul Mazid Pk (AMP)
2. Dr. Md. Rabiul Alam (RA)

4. Most. Fahmida Akhter Kostury (FAK)

Exam | Chap Content Class
Teacher| hour
Ichthyology

1 Sturctural modification of fishes for aquatic adaptation 3

2 Migration of fishes 3

3 Sex changes in fishes RA 2
3 Q 4 Development adaptation, Physiological adaptation and Energetic 3
< adaptations
§ é 5 Schooling and Migration of fishes 1
O 8 Fish taxonomy
Lo Principles and techniques of fishery systematic study: collection, 4

1 preservation, taxonomic procedures, meristic and non-meristic

- AMP
studies
2 Classification of Crustaceans and Mollusca up to order 4
3 Classification of fishes up to family 5

Academic Calendar & Course Plan ¢68



Fish biology
1 Principles and techniques in biological study of fish 1
2 Biological study of food and feeding habit RA 2
3 Growth Condition factor and meristic relationships 2
. 4 Maturation and spawning habit, Fecundity 3
& £ 5 Embryolog_y of Labeo rohita, Tenualosa ilisha and Macrobrachium 4
% @ rosenbergii
006 Population dynamics
T w© 1 Estimation of mortality rates 2
N 2 Estimation of population size 3
3 Age and growth and estimation of growth parameters SH 2
4 Theories of fishing 2
5 Tagging and Marking types and techniques 2
6 Production and analysis of exploited population 2
Fish pathology and parasitology
1 Diseases of fishes 1
’5 Causes, mode of infection, pathogenicity, symptoms and control 2
=< 2 measures of the following diseases: bacterial, viral, fungal, non-
é & infectious and nutritional FAK
S 3 | Quarantine and certification 1
2 4 Causes, mode of infection, life-cycle, etiology symptoms and 2
control measures of the parasites.
Impt. | Revision 4

Books Recommended

1. Lagler et. a., 1977. Ichthyology, Johnwiley & Sons, New York.

2. Karim, M.A., 1975. An Introduction of fish culture in Bangladesh, Zaman Printers,
Mymonsingh.

3. Norman, J.R., 1985. A history of fishes, Earest Bann LTD. London.

4. Khanna, S.S., 1999. An Introduction to fishes, Central Book Depat, Allahabad.
India

5. Dr. Swapon Kumar Datta, Jahangir Hossain Sekh and Md. Shahidul Islam
Touhid, 2013. Fisheries, Mollik Brothers.
6. Sha Ahmed Nobi, 2009. Fisheries, Kabir Publications.
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Course Code : 3153 Assigned Course Teacher:
Course Title: Fish ecology, Limnology, 1. Ashrafun Nesa (AN)

Oceanography, Aquaculture and  Fish 2. Dr. AN.M Fazlul Karim (FK)
nutrition 3. Sharmin Hafiz (SH)

Marks 100, 4 Credits, 60 Lectures, Class Duration : 1 4. Goutam Singha (GS)
Hour

Chapter Content Teacher
Fish ecology
1 Aquatic ecosystem. 3
2 Ecological classification of marine, esturine and FK 4 |
freshwater ecosystems.
3 Interrelationship between fish and their biotic and 4
abiotic environments. |
Aquaculture |
1 History and scope. 1
2w Aquaculture techniques for fin fish and shell fish. 2 |
E ; 3 Site selection and construction of island and 2
&5 coastal fisheries habitat. |
2, & 4 Species selection, stocking densities and ratios 2
used in major carp culture. |
5 Induced spawning. SH 1
Polders, mangrove, and paddy cum fish culture, 2
6 prawn cum fish culture, composite fish
culture
7 Mariculture, shrimp culture. 2
8 Coastal and open sea fish and shell fish farming. 1
9 Genetics and hybridization. 1
Limnology
1 Physico-chemical and biological limnology. 3
_ ) Limnoiogical problems of fish culture in lentic and 3
83 lotic water. s
2 P 3 Planktons-Spatial and seasonal distribution. 3
00 Benthos. 1
g & 5 Productivity of water bodies and food chain.
Oceanography
Introduction. 1
— - - - AN
Origin and history of ocean basins, continental 3

Academic Calendar & Course Plan ¢70



shelf and slopes.
3 Topography, sediments and formation of ocean 3
bottom.
4 Mixing process of the ocean. 3
5 Water action, internal water tides, currents, eddy 3
diffusion, upwelling and tsunami.
Fish nutrition
1 Feed formulation, feed ingredients, food additives. 1
_ 5 Effect of processing on the nutritional value of 2
2 feed.
B 2 Feed evaluation techniques, toxic substances in 1
F 3 3 food. AN
) 4 Net protein utilization, digestibility and biological 1
value.
5 Growth rate and survival rate. 1
Impt. Revision 4

Books Recommended

1. Rahman, A.K.A., 1989. Freshwater fishes of Bangladesh, Zoological society of
Bangladesh.

2. Welch, P.S., 1952. Limnology, McGraw Hill Book Co. New York.

3. Singha, V.R.P & Srivastaana, 1991. Aquaculture productivity, Oxford IBM
Publishing Co., Calcutta, India.

4. Dr. Islam, M. Anwarul, 2001. Aquaculture, Bangla Academy, Dhaka.

5. Dr. Swapon Kumar Datta, Jahangir Hossain Sekh and Md. Shahidul Islam
Touhid, 2013. Fisheries, Mollik Brothers.

6. Sha Ahmed Nobi, 2009. Fisheries, Kabir Publications.
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Course Code : 3154 Assigned Course Teacher:

Course Title: Fish processing and handling, 1. Dr. Swapan Kumar Dutta (SKD)
Fisheries technology and harvesting, Fisheries 2. Dr. A.N.M Fazlul Karim (FK)
resources and management, Extension, 3. Most. Fahmida Akhter Kostury (FAK)
Economics, Rural sociology, Marketing and 4. Goutam Singha (GS)

Co-operatives
Marks 100, 4 Credits, 60 Lectures, Class Duration : 1
Hour

Content Teacher

Fish processing and handling
Principles and methods offish preservation and
processing.
Refrigeration, canning, curing, drying, salting, smoking FK
and pickling.

4 |
3 | Fishery bi-products. 2
2 I
2
2

4 | Handling and transportation.

5 | Quality control and methods of examining fish products.
Fisheries technology and harvesting

1 | Principles of fishing.

Fishing gears and their operations. 2
Fishery reconnaissance location and detection of fin fish

1% Class Test
(25 Class hrs.)

3 e 2
and non-fin fish.
——— — GS
Plankton monitoring, eco-ounding, infra-red
4 e 3
photography, fish finder.
5 | Low light television, satellite investigation. 2
6 Methods of harvesting of bottom, mid water and surface )
fisheries.
Fisheries resources and management
1 | Fishery resources of Bangladesh and its role in economy. 3
) Open water fishery management : riverine, esturine, 3
z > marine and flood plain.
<8 . . —— . FAK
2o 3 Fish conservation Act and Fisheries policy of 3
8 § Bangladesh.
T 19 4 Role of government, autonomous and voluntary 3
N organizations.
Extension, Economics, Rural sociology, Marketing and Co-
operative SKD
1 | Principal and objective of extension work. 3
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2 | Basic elements of extension work in Bangladesh. 3

3 | Fishery economy. 2
4 | Socio-economics of fishermen. 2 |
5 Marketing and co-operative concept and its present 3
status in Bangladesh.
Test
(10 class | Impt. | Revision 10

Books Recommended
1. Rahman, A.K.A., 1989. Freshwater fishes of Bangladesh, Zoological society of

Bangladesh.

2. Welch, P.S., 1952. Limnology, McGraw Hill Book Co. New York.

3. Singha, V.R.P & Srivastaana, 1991. Aquaculture productivity, Oxford IBM
Publishing Co., Calcutta, India.

4. Dr. Islam, M. Anwarul, 2001. Aquaculture, Bangla Academy, Dhaka.

5. Dr. Swapon Kumar Datta, Jahangir Hossain Sekh and Md. Shahidul Islam
Touhid, 2013. Fisheries, Mollik Brothers.

6. Sha Ahmed Nobi, 2009. Fisheries, Kabir Publications.

Course Code : 3160 Assigned Course Teacher:
Course Title: Insect Morphology, 1. Dr. Most. Jahanara Akter Banu (JA)
Embryology, Taxonomy and Ecology 2. Mahfuza Choudhury (MC)

Marks 100, 60 Lectures, Class Duration : 1 Hour

Exam | Chap Content Class
Teacher| hour
Insect Morphology
1 Body Wall: Structure and Derivatives 1
2 Head: Types, Segmentation, Structures and areas 2
3 Mouth Parts: Types, Modification and Feeding adaptation 2
4 Antennae: Types and Structures 1
—_ 5 Eyes: Ocellus and Compound eye, Structure and image formation 2
& £ Wing: Structure, venation and modification 2
§ @ Muscles: Structure and Types morphology of alimentary canal, JA 2
€0 filter chamber.
5,90 7 Circulatory System: Haemocytes and Types 2
= 8 Respiratory System: Terrestrial, aquatic and endoparasitic insect, 3
structure and types of spiracles
Excretory System: Types of Malpighian tubules, cryptonephredia, 2
9 nervous system and various sence organ, sound and light producing
organ.
Insect Embryology MC
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General concept of embryology, Branches of embryology, Insect 3
eggs, egg maturation, Vitellogenesis
Metmorphosis: Incomplete and complete metamorphosis, Roll of 3
2 hormons in Insect development and metamorphosis, Unusual types
of development: Parthenogenesis, Paedogenesis
Insect Taxonomy

Principals of insect classification: Detailed classification of insect 13
orders and sub-orders. Principal orders and principal families
1 including their morphology, diagonosis, habit, habitat and JA
reproduction. Biological notes of principal orders. Economic
importance of all order and families.
Collection and preservation of insects, 2

Insect Ecology
Introduction: Ecological factors affection insects life abuudance 5
and distribution, impact of weither and climate on the life of insect. MC
Insect dispersal and migration, Photoperiodism. Diapause and cold- 5
hardiness. Trophic relationship, System Analysis.

2nd in-course
(25 Class hrs.)
N

Test

(10 Impt. | Revision JA 10
class MC

hrs.)

Books Recommended
1. A.D. Imms A General Text Book: Entomology Regised by O. W. Richards and
R.G. Devis. The English Language Book Socity and Mathucn & Co. Ltd. London.
2. Ioog- FfFA FEE |

9, PIOOG- I AT

Course Code : 3161 Assigned Course Teacher:
Course Title: Insect Phisiology, Insect 1. Mahfuza Chawdhury (MC)
behaviour, Medical and Veterinary Entomology 2. Afroza Banu (AB)
Marks 100, 60 Lectures, Class Duration : 1 Hour 3. Titonius Hembrom (TH)
Exam | Chapter Content Teacher| Class
hour

Insect Physiology
Physiology: Physilogy of digestion, dietary

8y ; . : e
£ % 1 requirments of insects, the role of micro organisms in
§ 8 insect nutrition and digestion. AB 25
ig Circulatory system: Structure and physiology of
— 2 circulation. Hemocytes are plasma, Hormones and

physiology of moulting, Exocrine  glands,
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phcromoncs and defensive secrctions, Trached
system and respiration in terrestria insects, respiration
in aquatic and endoparasitic insects.
Excretion: Salt and water regulation, physiology of
3 excretion, Physiology and integration of nervous
system. Eye and vision: light production.

Insect Behaviour
Insect behaviour: Basic respones and pattern; of 25
behaviour; Innate behaviour reflexes, kineses and
taxes, learned behaviour, habituation, associative
learning, latent learning, insight learning Behavioural
Periodicity and clock, Funtional aspect of behaviour
Displacement, Oriention, navigation and hourding.
Communication: Chemical communication audio-
2 communication, visual communication, tactile,
Interspectific Communication. MC
Reproduction: Mate location, Rivalry and
Territoriality; courship.
Host selection and feeding: Insect Selection by
4 phytophagous insects, host selection by blood feeding
insects, host selection by entomophagous insects.
Defence: Behavioural defense, stuructural defense,
5 chemical defense coluration defense and group

defense.

Test Medical and Veterinary Entomology

C(égs Gene_ral intrqduct_ion, Biology life-history, host
hrs.) parasite relationship and control measures of the
following; ticks, mites and fleas, Brief outline of the
1 following insects and the diseases they carry: house | TH 10
flies, blow flies, teste flies and lice, Myasis, Medical
and veterinary importance of cockroaches, beetles,

scorpins and spiders.

2nd in-course
(25 Class hrs.)

Impt. Revision

Books Recommended

1. A.D. Imms A General Text Book: Entomology Regised by O. W. Richards and
R.G. Devis. The English Language Book Socity and Mathucn & Co. Ltd. London.

2. Insect Physiology, Edited by K.D. oeder, John wiley and son, New york chapnan &
Hall, Limited London.

3. Foog- T I |

8. Foog- T AT

@. *I% Wb~ SR (I |
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Course Code : 3162

Assigned Course Teacher:

Course Title: Toxicology, Agricultural and Forest 1. Afroza Banu (AB)

Entomology and Pest Management

2. Titonius Hembrom (TH)

Marks 100, 60 Lectures, Class Duration : 1 Hour

Content

Teacher

1% Class Test
(25 Class hrs.)

Toxicology

Toxicology: Classification of toxic compounds:
Inorganic insecticides; fluorne lend and sulfure
compounds; method of use and mode of action of
compund, Synthetic organic, insecticides; chlorinated
hydrocarbons, organophosphate carbamates systematic
insecticides for plants and animals.

Organic insecticides of plant origin: Pyrethrumes, nicotin
roteonen source use and mode of action of these
compunds.

Fumigants:  Methylebromide, = HCN  chloropicrin
carbontetrachlor diethyl dibromide- use mode of action
and general precautions to be followed in fumigation.

Miscellaneous  chemicals:  Atractants,  repellents,
antifeedants, chemosterilants insect growth regulators
and synergistic compunds, Insecticides resistance
including detoxification mechanism, Formulation of
insectides.

AB

25

Agricultural and Forest Entomology

2nd Class Test

(25 Class hrs.)

List of pest behind to agricultural crops, stored grans,
grains products, vegitables, fruits, forest frees and dried
fish. Biology, life history, nature of damage and control
measutes of the major pests of the following:

Jute- Jute stem weevil (Apion) and jute semilooper,
Sugrcane- stem borer, Rice- Rice car-cutting, caterpiller,
rice stem borer, Vegetable- Brinjal fruit and shoot borer,
potato tuber worm. Fruit tree pest and fruit pest- Mango
fruit borer, citrus leafminer.

Tea pest:

Forest tree/timber: Pest problems in forest nurseries,
pests of stored grains and grain products: ridce weevil,
pulse betles- callosobruchus chinensis and Bruchus
prisorum.

TH

25
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Insect Pest Management: Concepts of pest, pest problems
and pest management Forcasting pest attack/outbreak,
4 | Components of integrated pest managements (IPM)
Sampling and Assesment of insect pest infestation in the
field, insect pest Plant interactions and relationships.

Test

(10 Impt. | Revision

class 10
hrs.)

Books Recommended

1. FCog- ARF I |

3. FIoOg- WA ARSI

©. AFTCAT FFT ABFIEA CAFINFG IS 8 fFT (A 4C) TR - (SIR® Sfore] ARGM 43R
Q. OF, ¥, S Gfre AT GFCC T |
8. Jute Pests of bangladesh. A. K. M. Fazlul kabir, Bangladesh Jute Research Institute.
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o (SPT) feldw Teeiifie @at™T R005-2030
Bachelor of Honours Degree (Revised) Regulation 2009-2010
@fer s
(2005-3050 REFRE (AF FE)
S, AT (IEw:
() wrew fefmpieee SfiE wieas () ffa e afs fTaw 8 q=q crwf smifve qnf
(Integrated Course) & feafve 2@ |
(%) @ETEE SR IFICEF I [oE T AW TF I FE, (@E: 3T 4, 37 I, o7 K ¢ 8¢
EEll
(o) @ ceeieNs FrwRE 2@ gEnR-ge | AR e Seast sEdr afs freked T s g9 @ (e
o AR AGHI, 8 AR K= &BRo, v FALR AT AIF FHET 5G| T AT T A=
TR T T ZCE | &S 0T AFHT (T ST 2 AR AT TSN AT FIN BF I AR @ T TE-
FAHACE FCECH T I &) 21 2l RETed Sifeiaige 20e 204 |
(@) s @rf fofes e w3 @fee ¢ (@ “afere @3 (A «Rmifre 2@ @fee 8 @& oo
mafere f&f*a (GPA) 8 fifafta (CGPA) RETa IR =19 e oM F47 T |
R, f&ar (smnf) caat ¢ fREzere:
T (et faay fofes oRfb =4 Ieeeas St (el Tees Iieed o9 =iisy (Ra) s,

ICHER S TR et (Ra393) s+t Amieees o9 [Reemr qefifaeg«w ([f7a) st a3e Ipeeea
o A (Reafy) sanf Tt e <41 7w | [feq awem (SR aieitne Sege REwnz

IBEEME
(F) fRa (smrf) (Bachelor of Arts):
S) e q) g
J)  TEw b))  Zeers frw
S IEI 5) TorECA FerT ¢ AHhe
8) #fifer so) TIEH 8 vy el
¢) TREFS ) fRae
v)  3fexr
() e (f) (Bachelor of Social Science):
») s 8) TIEfeE
3) EfEr @) -
©) TGN
() ffq (s@rf) (Bachelor of Business Administration):
y)  IIZIEAAT
R) feorafas
o) Be

8) fearst s Jyiefse
(7) Re=tr (wmf): (Bachelor of Science):

S) IR ) SOOI 8 At
Q) mdf e ») sAfqea e
©) Hfie o) eaIfResry

8) sifeereay™ 53) e faeers
¢) Sfewnfaeem 5R) LT NI
v)  efafaeara »9) FEEST et
q) e AR
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o, ST @Ire:
(F) VLR (@I Bt ([@Tes Tm T/ I (i R Tmies A8 0 4t frwdar
RRTery F9 3 WIS fR-Fia ¢ =& SRl FIoea (ST @R JdFmm wa/z@r e s
ﬁ‘%ﬁmwmfww—r—rc—vnm|

() FrefRwyetcrs of$q =ISiafe <@ st g9 R /A ofE s[rer oot =z Frwdar wrer
e afige Fes/afedE @ FEe fSfare of e «im |

G :
&) i@ﬁ?mﬁ@mmﬁw«m@ 9FEs Rl (e 9 [ ofs 7re A9E |
) ﬂwﬁm%wa(w)ﬁﬁm?mmw“wmwm%&wwm|
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QY AR TR e Sreiw vy @fngie w@iRe Wdifte T Siame e 2@
@Wwﬁaﬁ—%wmﬁnﬁmﬁmwmw&rm|
b, PN
awﬁw@aw—ﬁwﬁwﬁwmﬂmﬁﬂmecﬁ%mwwﬁwamﬁﬂﬁmw
e o PRl @92 FAECET TFOPR ARFA FEATA IR S (4F) WO T LT3 OfS 0O AR |
hm@?ﬂmwﬁwﬁ—ﬁmﬁmﬁmm|amﬁmﬁaﬁmawmﬁmmmm
mmwcaﬁfﬁw SfEF AT #ITT 7 | 273 B (F0@ OF *{F @GR 774 I A |
q, (@R 8 @ f5-g%t (Courses & Credit- hou@%
(@S e fofere PR AfRpIfTe 207 | afe FYTZ AT &= UTS FT TBIF (@ 6 RET A9y
T 7F | G @ e & 8¢ FNHTE 43 FEF «F FT BT €7 TE | €IR de (STF) FT THF S
(99) (@5 RO eI F1 20 |
@Y ¢ JRIRE @R Ty ey affs F7 9% SRt T4t 20
) v @f (Theoretical Course):
Y00 A @ vo FP-7%T (Class Hour) = 8 (%5 |
o T (S vo FH-7%7 (Class Hour) = 2 (@feb |
Q) TIRIRF/TFT @f: TREF/TIFT (@I & WIS FIT 9567 e T4 A |
Yoo TRET wo 5 IIYRF FIOE &7 (o X ©) = o F-TBT = 8 (TG |
@o TR m%qmanwaﬂmw(m X ©) = SQWWT 3 (HfEE |

8.

¢.

¢o TREA (AT % = 3 (FEs
b 2 fofEF fEh @ 777 35 (R0d0- 18 FIE (IF FE=A):
F) i) @ (FF) B w00 TRA (Wooo TRI TR S0 (FTH + Soo THI ILAE 7 (@fTH) |
i) @93 (SPT) TG ©do0 T91 (ooo FRF TAfR 330 (FEB + Soo THF ILAME 7 (F(TH) |
iii) fifRa (o) @IS wsoo T wafe 528 (@G |
iv) sttt (Sraef) T wooo T (92007 TR 33 (TG + Soo T AT 7 (TH) |

(i) Bachelor of Arts B.A (Honours) Degree:

= N G [ e | IS e | (NIB (epren
S @ e EREg wrgweEe FfeReT
@ @t . TN
A (Allied) -G e
by 800 oo - s00 Yoo 38
Rt 800 Q00 Joo0 -- - Yoo +doo B
o oo - -- - oo O
8¢ oo -- Yoo - Yooo 8o
e Q¢oo Yoo Yoo Yoo do0 9doo 30

3 78 2@ & () AW So0 T TAEEH SRS ALTOTEE 77 | T KA (MG wooo 77 W y30 (HEH |
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(ii) Bachelor of Social Science B.S.S (Honours) Degree:

E&i 3 iR 6 == T (oS
il (Allied) | Tee
ST 800 Soo - So0 Yoo 38
I 800 R00 Yoo -- - Yoo +d00 8
oY oo - -- - Yoo O
8¢ doo - Yoo - Jooo 80
i @00 ©oo Yoo Yoo 00 v300 R0
(iii) Bachelor of Business Administration B.B.A (Honours) Degree:
HAT ALNACR| (B T % (Ffes
TS T cie  |[Srgmew gferm
Tq EEE)
T ¢oo - So0 Yoo 38
T q00 - -- qo00 N
oY Yoo -- o oo (VN
8¢ doo Yoo - Yooo 80
10 3500 s00 00 w00 538
(iv) Bachelor of Science B.Sc (Honours) Degree:
ST @ T TR @ T W_j ﬁf 3 MR | T
(8T +I72fF) | (T8 +373 ) fe@T gfogm
S¢o+d¢o = Yoo Yoo
A Yoo - qoo0 NS
Yoo+d00+d00=900 -
- 800 Y¢o+3¢0 = Yoo oo } qo00 + B
yYo0+300+y00=V00 - doo0
T boo - - - Yoo O
8¢ oo - - Yoo - Yooo 80
% 800 Yoo doo Jo0 so0 9900 N
o r2:

“FIAT LN TGUER 22 R [eafs Jres (T 8 2IPT) @f et (@It &= Ao
fr o PR sege w4 T | [l 0v0-38 e (i o6 frediom o o I Jrow
(OTI) A PITAIT SREE AR | 2005-50, 2050-3, 053-3 8 2053-30 FFRE Fros () @faw
SfFemy & T [Rafe 8¢ I FITRIGT TVYS AFTI | 2005-50, 1050-33, WHD-3 8 2053-50 FFRE
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o, @f® febw (Grading System):

TG T fofere e a1 *T | 9Few AFIA ©gh, TRIHE ¢ G [ o
T @B @ (Letter Grade) @ @w <wtG (Grade Point) Hed 341 27 | A=A
T YR G WS @O @ @ corresponding 6a® TG A | Ry segat
I Fo5 ane wifey @t safe Rt sifdfes (numerical) 59, B 2T ¢ (& AT

mmﬁ:
Numerical Grade Letter Grade (LG) Grade Point (GP)
80% or above A+ (Plus) 4.00
75% to less than 80% A (Plain) 3.75
70% to less than 75% A- (Minus) 3.50
65% to less than 70% B+ (Plus) 3.25
60% to less than 65% B (Plain) 3.00
55% to less than 60% B- (Minus) 2.75
50% to less than 55% C+ (Plus) 2.50
45% to less than 50% C (Plain) 2.25
40% to less than 45% D (Plain) 2.00
<40%(less than 40%) F (Fail) 0.00
MIRCREE
@ T 500 (8 (&FED) @o (X (WfEB)
AT =/ 8o 0
eI (G5 D D
38. B& ¢e:

Ta-Raimd e [difie @ef (g 8 I9aifie) qd GfE A9 Seeeze AT | Ta-
RATAE 7de WL (@IeT 8 GRS 2R 80% A D 10T T (AT @G (AT A1 F400 (A |
@ AT @F0F D I oK (2T WSt T3 ST (T (FIAGTAR (GFeh FArpead ey o= 263 | Non-

Credit 2e=fer g ai® @ GPA e (731l 29 =1 |

se. f&fta (GPA) @ Fiftfra (CGPA) fdfa:

2 @0 2l (@T BE TF (TR (@60 7/l e FC G (FI0 Wfere s (EPS) féiwe Far
@ | TF IQE HFA (@F0F Sfere (6 AT (6 Sfere (s 71kl O I UF JRE@A fefor
(GPA) f&eiel 41 203 | UOItT FFel IRF SEGre G ATS MRS @ I TG Ao (Fes
7R O 03 P&l (CGPA) fdRe T4 27 | D @3 b &lie (aiTed &y (@1 (Geb Sifere 203 a1t
«7e © F (Fail) (2@ 907 [{eafb® 9 | F (2@ (AF oo (e THre 0 wis® (et CGPA

FITT IF T | F 70T THSF (ATT TS FACT RIS NHIFACEE G M A |

f&f*a s A=fe :

> PS (Total Point Secured in a year)

GPA =

> CR (Total Credits offered in a year)
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Example: Grade Point Average (GPA) Calculation for a year

Course | No.of| Marks Letter |Earned Grade | Earned Points Secured
Code No | credits| Obtained | grade points (EPS)= No of Credits
(%) (LG) (EGP) X Grade Point

2011 4 70 A- 3.50 14.00
2012 4 65 B+ 3.25 13.00
2013 4 60 B 3.00 12.00
2014 4 34 F 0.00 00.00
2015 4 55 B- 2.75 11.00
2016 2 50 C+ 2.50 05.00
2017 4 45 C 2.25 09.00
Total 26 - - 64.00

Total Point Secured (TPS) = 64

Earned Credit (EC) =22(4+4+4+0+4+2+4=22)
SGPA = TPS/EC = 64/22 =2.90
&g st =t

CGPA =

ETPS of (1st year+ 2n4 year + 3wyear + 4nyear) + Earned Grade Point/Points

Total number of credits completed in the whole programme

Su, Tve fite AT (37 I¥ Tre 8¢ IH):
F) @fSe “mafeq T A9 BA, BSS €32 BBA U7 CF(@ N IX TAF T 0K LTI & FATH

)

)

)
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ST T (ATF 2T 0K AT Ty Jvow off TJT @If PAoT D (@ (9ATS T(A | {7 K (AF oF
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TH (IR AT TS 2@ A | 93 I O A SIS FARE &N T S-S oA 1S 7
T GFE R SRS QTAM ST | O ATy CRGq SRSl 0 AT AN #f
fRINEPAIE (@ S5ie TR R A |

qFE FRrF F-TAGRT WS SR ATATE ST I¥ (AF T I ATIFA AN, 7 I AT
SR SN IR F 52T TRE THOA (AT TIe IR R 21T | O T I8 AR STIITT
G F-SAYR PAOT 27T FACO (A | TS G20 < R 0F 0 AW AT 1 | 9P O
OF I TIATS A CT (@ il 3 8 37 I F (2T TIRT SHod (AT TFre T4
A ST | OT O I 2RI LT G F-CAYRIT PTOA S FACS 0T | TS G20k
@1 374 701 8¢ I0E QT AT A1 |
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34, @f fefes 797 I%B:
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National University
Bachelor of Honours Courses

e N

According to new curriculum (Grading & Credit System)
(Questions will be set from recommended textbooks)

Distribution of Marks in Question Paper
Effective from: Session 2009-2010

For 1st& 2nd Year Honours Course

Full Marks:100 Time of Examination: 4 Hours
Question Types Details Marks
20 questions out of 24
. (1x20)=20
part.a | Shortest Questions such as question number
(such as definition/ Quizes) 1. @) - (x)
(Covering all the chapters of the syllabus.) | ~
5 Questions Out of 8 (4+4)x5=40
. - A . x5=
Part-8 | Short Questions (Zguestlon will be divided into
(such as Conceptual/Numerical) parts, such as question 2.(A)
(Covering all the chapters of the syllabus.) | & (B).
Questions no. 2 - 9.
4 Questions Out of 7 (4x10)=40
- X =
part.c | Broad Questions (Question may be divided into
(such as Analytical/Conceptual/Numerical) | 10. (i),(ii),(iii) etc
subsections.)
For mathematical/numerical
questions this condition may
be relaxed)
Questions no. 10 — 16.
Total 100
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According to new curriculum (Grading & Credit System)
(Questions will be set from recommended textbooks)
Distribution of Marks in Question Paper

Effective from: Session 2009-2010
For 1st& 2nd Year Honours Course

Full Marks: 50 Time of Examination: 2.5 Hours
Question Types Details Marks
Part-A Shortest Questions 10 questions out of 12 (1x10)=10
(such as definition/ Quizes) such as question number
(Covering all the chapters of the syllabus.) 1. (a) - ()
: 5 Questions Out of 8
Short Questions - _
Part-B- | (5ych as Conceptual/Numerical) Zu%h a;s qtuegtlon number (4x5)=20
(Covering all the chapters of the syllabus.) » 3, Eteto 9.
Broad Questions 2 Questions Out of 4
Part-C (such as Analytical/Conceptual/Numerical) (Question may be divided into. | (10x2)=20
(i),(ii),(iii) etc subsections.)
For mathematical/numerical
questions this condition may be
relaxed
Question no. 10 -13.
Total 50
According to new curriculum (Grading & Credit System)
(Questions will be set from recommended textbooks)
Distribution of Marks in Question Paper
Effective from: Session 2009-2010
For 3rd & 4th Year Honours Course
Full Marks: 100 Time of Examination: 4 Hours
Question Types Details Marks
Shortest Questions
Part-A (such as definition/ Quizes) 10 questions out of 12 (1x10)=10
(Covering all the chapters of the syllabus.) 1(a-l).
Part-B Short Questions 5 Questions Out of 8
(such as Conceptual/Numerical) Question no. 2 -9. (4x5)=20
(Covering all the chapters of the syllabus.)
Broad Questions 5 Questions Out of 8
Part-C (such as Analytical/Conceptual/Numerical) (Question may be divided
into. (i),(ii),(iii) etc (10x5)=50
subsections.)
Question no. 10 -17.
Final Exam: 80
In course Test will be conducted by the course teacher as per the instruction of the ordinance. 20
Total 100
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According to new curriculum (Grading & Credit System)
(Questions will be set from recommended textbooks)
Distribution of Marks in Question Paper
Effective from: Session 2009-2010

For 3rd & 4th Year Honours Course

Full Marks: 50 Time of Examination: 2.5 Hours
Question Types Details Marks
DartA (Sshgﬂtggtd?flfit,i(&% 1265) 8 questions out of 10 (LxB)=8
art- u initi uiz H X8)=
(Covering all the chapters of the syllabus.) iuﬁg)af ((q#)estlon number
i} Short Questions 3 Questions Out of 5 -
Part-B (such as Conceptual/Numerical) such as question number (4x3)=12
(Covering all the chapters of the syllabus.) 2-6.
Broad Questions 2 Questions Out of 4 _
Part-C (such as Analytical/Conceptual/Numerical) (Question may be divided into (10x2)=20
(i),(ii),(iii) etc subsections)
For mathematical/numerical
questions this condition may be
relaxed
Questions no. 7 -10.
Final Exam. 40
In course Test will be conducted by the course teacher as per the instruction of the ordinance. 10
‘ Total 50
According to new curriculum (Grading & Credit System)
(Questions will be set from recommended textbooks)
Distribution of Marks in Question Paper
¢ Edffecti\ée from:tr?ession 2012-2013
For 1%, 2", 3" & 4™ Year Honours Course
Full Marks: 100 Time of Examination: 4 Hours
Question Types Details Marks
Shortest Questions .
Part-A | (such as definition/ Quizes) io qluestlons out of 12 (1x10)=10
(Covering all the chapters of the syllabus.) @)
Part-B | Short Questions 5 Questions Out of 8 (4x5)=20
(such as Conceptual/Numerical) Question no. 2 -9.
(Covering all the chapters of the syllabus.)
: 5 Questions Out of 8 -
Part-C | Broad Questions . s (10x5)=50
(such as Analytical/Conceptual/Numerical) (Question may be divided
into. (i),(ii),(iii) etc
subsections.)
Question no. 10 -17.
Final Exam: 80
In course Test will be conducted by the course teacher as per the instruction of the ordinance. 20
Total 100
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According to new curriculum (Grading & Credit System)
(Questions will be set from recommended textbooks)

Distribution of Marks in Question Paper
Effective from: Session 2012-2013

For 1%, 2" 3" & 4™ Year Honours Course

Full Marks: 50 Time of Examination: 2.5 Hours
Question Types Details Marks
Part-A | Shortest Questions 8 questions out of 10 (1x8)=8
(such as definition/ Quizes) such as question number

(Covering all the chapters of the syllabus.) | 1 @) — (h)

Short Questions
Part-B Q 3 Questions Out of 5 (4x3)=12

(such as Conceptual/Numerical) such as question number
(Covering all the chapters of the syllabus.) | 2 — 6.

Broad Questions 2 Questions Out of 4

Part-C (such as Analytical/Conceptual/Numerical) | (Question may be divided into
(i),(ii),(iii) etc subsections)
For mathematical/numerical
questions this condition may
be relaxed

Questions no. 7 -10.

(10x2)=20

Final Exam. 40
In course Test will be conducted by the course teacher as per the instruction of the ordinance. 10
Total 50
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