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Molecular Biology

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P — Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz / Assignment / Project /
Participation in Class, given that no component shall exceed more than 10 marks.

Course Objectives:

1. Knowledge of basics in genetics and classical genetics covering prokaryotic / phage
genetics to yeast and higher eukaryotic domains.

2. Concepts of Mendelian genetics, population genetics, quantitative genetics encompassing
complex traits, clinical genetics and genetics of evolution.

3. Study of Genome Organization and its dynamics

4. Study of DNA replication, damage and repair

5. Study of transcription and translation

Course Outcomes:
1. Understanding of fundamental molecular principles of genetics and the relationship
between phenotype and genotype.
2. Understanding the basics of genetic mapping and regulation of gene expression.
3. Understanding the basic genetic mechanisms at the molecular level
4. Understanding the molecular mechanism of mutation
5. Understanding the process of transcription and translation

Unit—1I

A. Genetics

Mendelian Laws of genetics, Dominance, Segregation, Independent Assortment; Epistasis,
Complementary ratio and supplementary ratio,

Cytoplasmic inheritance; plastid and kappa particles.
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Linkage and crossing over (Coupling and repulsion hypothesis) Mechanism of crossing over
and its significance.
Mechanism of sex determination (Chromosomal theory), sex linked inheritance.

Unit-11

Chromosome morphology, classification, karyotyping; Specialized chromosomes-Polytene
and Lamp brush chromosome,

Structural and numerical chromosomal aberrations.

Chromosome related disorders: Kleinfelter’s syndrome, Turner’s syndrome,Down’s syndrome
and Cri-du-chat syndrome

Mutations- Spontaneous and induced, Chemical and physical mutagens, Molecular basis of
mutation.

Unit-111

B. Molecular Biology

Transformation, Conjugation and transduction in bacteria; Gene mapping in bacteria;
Prokaryotic and eukaryotic DNA replication and Transcription, Processing of m-RNA,
Splicing, DNA and RNA polymerases

Unit-IV
Prokaryotic and Eukaryotic Translation - Mechanism of initiation, elongation and termination.
Gene regulation in Eukaryotic system — Promoters, enhancers elements and gene amplification.

Unit -V

Genetic Code and Translation

Correspondence of amino acid sequence in proteins; Properties of genetic code- universal code,
degeneracy and redundancy, Wobble hypothesis;

Co- and post-translational modifications- Antisense RNA.

PRACTICAL II [Genetics + Molecular Biology]

1. Solving problems on monohybrid and dihybrid ratios, multiple alleles, epistasis.
2. Solving problems on quantitative inheritance.

3. Inheritance patterns in human — Pedigree analysis.

4. Solving problems on localization of genes
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5. Isolation of plasmid DNA.

6. Isolation of DNA from plant cells.

7. Isolation of DNA from human whole blood.

8. Determination of purity and concentration of DNA - Spectrophotometric method.

BOOKS:

1. Gardner, E. J., Simmons, M. J., & Snustad, D. P. (2006). Principles of Genetics. (8th
Ed.). John Wiley & Sons.

2. Griffiths, A. J.F., Doebley, J., Peichel, C., & Wassarman, D. A. (2020). An
introduction to Genetic Analysis. (12th Ed.).W.H. Freeman publication.

3. Hartl, D. L., & Jones, E. W. (1998). Genetics: Principles and Analysis. (4th Ed.).
Sudbury, MA: Jones and Bartlett.

4. Alberts, B., Johnson, A. D., Lewis, J., Morgan D., Raff, M., Roberts, K., & Walter, P.
(2015). Molecular Biology of the Cell. (6th Ed.). New York: Garland Science.

5. Brown, T. A. (2017). Genomes 4. (4th Ed.). Wiley Publishers (Asia Pvt Ltd).

6. Freifelder, D. (2012). Molecular Biology. (5th Ed.). Narosa Publishing House, India.

7. Krebs, J. E., Goldstein, E. S., & Kilpatrick, S. T. (2017). Lewin’s Genes XII. (12th Ed.).
Jones and Barlett Inc. USA.
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&3 I. To understand the concept of Waves, their types and propagation in
: different medium,

2. To understand and apply the concepts of phenomenan ol inlericrence,
Course Objectives difliaction and polarization.

: 10 Learn and comprehend the Concepts of LASER.

To be able to solve Numerical problems based on the course,

To develop the ability to complete the tasks in time.

L e R

I Students will be able to understand the Waves, their 1y p.c.'; andl prupélgalion
in different medium.

Students will be able to understand and apply the Concepts of Lt ference,
Course Outcomes " Diffraction and Optical Polarization.. :

155

3. Students will be able to Learn and comprehend the Concepts ol LASER.
4. Students will be able to solve Numerical problems based on the course. :
L 5. Students will be able to complete the tasks in time.
Abbreviation Teacher Assessment (Theory) shall be based o1
following components: Quiz / Assignment/ Project /
[ . | Participation in class (Given that no componeit shall
Th , I'heory be exceed 10 Marks), o
T Tutorial Teacher Assessment (Practical) shall be bascd on |
| following components: Viva / Lile / Purticipation in |
B f_’__ e & _.Pr‘actical Lab work (Given that no component shal be Creeed ) [nz 4, s
50% of Marks). = 3
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UNIT I: Interference of light

o s = . . . ~ e RS Y -ference.
Condition of constructive and destructive interference, necessary condition of interferen

Interference of light by division of wave front: Fresnel’s Bi-Prism. shape of biprisn fringzes.

Interference by division of amplitude. interference in thin films. path dilference. plise
difference due to reflection from denser medium: Stokes law, localized Iringes. Wedgee shape

films. Newton's rings and applications. Michelson interferometer and its application.

UNIT II: Diffraction

Fraunhofer’s diffraction at a single slit, double slit, plane transmission grating. n-slit
diffraction, formation of spectra by the grating, determination ol wavelength ol light by with
a grating, resolving power ol an optical instruments, Rayleigh criterion of resolution of

images. Resolving power of plane transimission grating.

UNIT LI Polarization
Polarization of light. production ol plane polarized light by reflection: Brewster taw,

Production of plane polarized light by double refraction: double refraction in uniaxial crystal,
Huygens explanation of double refraction, calcite crystal, Nicol prism, quarter and hall wuve
plates. circularly and elliptically polarized light, analysis of polarized light, rotation of plane

of polarization, polarimeter, Laurent’s hall shade device.
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UNIT 1V
Spontaneous and Stimulated Emission. Einstein Coefficients. Population lnversion. Puiiping.
Resonator. Properties of Laser: Intensity, Brightness. Monochromaticity. Coherence
* (Temporal and Spatial). Directionality. Ultra short duration Pulses, Polarizubility .
Abpl ications of Laser based on above properties.
UNIT V:
Classification of Lasers, 2. 3 and 4- Level Pumping Scheme, Pumping Techniques: Optical
Pumping. Electrical Discharge Pumping, Chemical Pumping, Gas Dynamic Pumping,
[njection Pumping. Various Laser Systems: Ruby Laser, He-Ne:Laser, Co 2 Laser. Nd: YAG
Laser Diode laser.
References
I~ Fundamentals of Optics: F.A. Jenkins and H. E. White. 1976, McGraw-Hill.
2. Principles of Optics: B. K. Mathur. 1995, Gopal Printing. . University Physics: F.w.
Sears. MAW. Zemansky and H.D. Young, 13/e, 1986, =

5. Opties: A. K, Ghatak, McGraw Hill Publications. . Principles of Optics: Mux Bog and

Wolf. Pregmon Press. . Optics and Atomic Physics, D. P, Khandelwal.
Publication.

Himalaya

4. Lasers: Theory and Applications: K. Th yagrajan and A. K. Ghatak.
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Course Objectives

I8
2
3. To present the data graphically and its analysis.
4. To learn the optimal usage of resources.

5

Course Qutcomes

L L —

"

1o learn how (o operate the optical instruments and take the observations.
To apply and experimentally verify the laws of Optics,

To work ethically as member as well as leader of a diverse team.

Student will be able (o operate the Optical instruments and take the obseryations
Student will be able to apply and experimentally verify the laws of Optics,
Student will be able to present the data graphically and analyse it.

Student will be able 1o learn the optimal usage of resources.

Student will be able 1o work cthically as member as well as leader of & diverse e |

| 8%
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Abbreviation

1= _':I‘h‘cory

T Tutorial

p 3 Practical

Teacher Assessment (Theory) shall be based o
following components: Quiz / Assignment/ Project /

| Participation in class (Given that no compurent shall
be exceed 10 Marks).

Feacher Assessment (Practicaly shall be bised o
following components: Viva / File / Partici
Lab work (Given that no component shal
50% of Marks).
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10. Determination of Numerical Aperture and Acceptance Angle of optical (iber
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To determine the refractive index of the material of the prism using Na light.

To determine the d ispersive power of the material of the prism.

Measurement of radius of curvature R of convex lens by Newtons ring experiniciit.
Measurement of resolving power of telescope.

Measurement of wavelength of Na light source using diftraction grating.

To determine the mass of cane sugar dissolved in water using half shade polarimeter.

Measurement of wavelength of Diode Laser using diffraction grating.

Measurement of resolving power of prism.

Measurement of resolving power ol grating.
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After the
< success Bl _
sful completion of this course students will be able to:

1. Learn vari ‘
ous technique ting seri '
el iques of getting series solution of a differential eguation
g . e conc:ept of partial differential equation.
4. pply various techniques of partial differential equation.
. Use the concept of partial differential equations to real world problems.

Course Content:

UNIT - |
Series Solution
L egendre equations (wit

UNIT = I .
Formation of parti

.linear equation).

uNIT =1l :
Non-linear Parti2

of Homogeneous an

I differential equatio .
on—homogeneous linea

hout properties).

al differential equation, Linear

of differential equations, Power Series Method, Series s

n of First order (Standard

r PDE with cons

olution of Bessels and

Partial differential equation of First order (Lagrange's

forms and Charpit's Method), Solution

tant coefficients.

s with constant coefficients. S

olution of PDE by
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UNIT -V

Applications to the solution of One-Dimensional Heat and Wave equations ok aniacs

equation. Classification of second order partial differential equations
Reference Book:

1 Differential Equations — Lester R. Ford (McGraw Hill).

2 Differential Equations — S L. Ross (John Wiley).

3. Differential Equations — H. T. H. Piaggio.
Makarenko & Krasnov

4. A Text Book of Ordinary Differential Equations — Kiseleyev.

(Mir).

5 Differential Equations — H. B. Phillips (John Wiley & Sons).
| with Application & Programs — S. Balachanda Rao, H.

6. Differential Equations

. Lakshmikantham
Ordinary Differential E G. Deo

k of quations (2nd Ed)-S
7. Text Book 0

ghavendra (Tata McGraw Hill).

fferential Equation—T- Amarnath (Narosa).

& V. Ra |
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To introduce the stud Cpurse Objective
udents with the fundamentals of the Numerical Methods

Course O

utcome
After the successful completion of this co :

7 1S course Students will be able to:
. Apply various numeri ' j i
o ' cal methods to obtain numerical solution of definite integration

and algebraic and transcendental equations.
Learn various techniques of getting solutions of linear system of equation.
Use various techniques of interpolation methods.
Learn various techniques of numerical differentiation and numerical Integration.

Find numerical solution of ordinary differential equation.

S A W

Course Content:

g nonlinear equations: Method of bisection, Secent

UNIT = |
hod, Fixed point method.

Numerical er .
method, False posl

methods for solvin

rors, Numerical
d, Newton-Raphson met

tion metho

Systems of Linear Equations (Gauss-Jordan

UNIT =l :

S ethods for Solving ‘ ‘
Linear t'EquitLIJOBSéCO%I‘I:;;mgAn)' lterative Methods (Jacobi, Gauss- Seidel Reduction Methods).
Elimination,

Difference Operators, Relation between

differences, ;
olation formula.

of finite
Calculus ton's Forward and Backward Interp

: terpolation, ; :
IntrOducml}nttngiolaﬁon with equal interval: New

Operators,
ed difference interpolation formula and Lagrange'’s

wton divid
ula.

uNIT -V : ual interval Newtol lation Form
.on with unéd s |nverse interpo'a
Interpolation Lagrange’s
Formula, -

interpolation
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UNIT -V

Numerical Differentiation i i
and Integration: Discrete Approximation of Derivatives: F d and
Backward Difference For e g pproximatio erivatives: Forward an

_ _ merical Integration: Simson’s 1/3, Simson's 2/2 Ordinary Differential
() Equations: Euler Method. Runge Kutta's Method.

Reference Book:

1. S. S. Sastry, Introductory Methods of Numerical Analysis, P11.1 Learing Pvi. Lid

2. Balaguruswamy, Numerical Methods. Tata McGraw Hill Publication. New York.
3. Numerical Methods: R K. Jain, S.R K. lyenger, New Age International Publisher.

4. Higher Engineering Mathematics: B.S. Grewal, Khanna Publisher.
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