Curriculum and Syllabus of B.Tech. Aerospace Engineering( First Semester)

 
Code
Course Title
L
T
P
C

 
MA111
Geometry and Calculus 
3
1
0
4

 
PH111
Physics I
3
1
0
4

 
CH111
Chemistry I
3
1
0
4

 
AE111
Basics of Mechanical Engineering
3
0
0
3

 
AV111
Basic Electrical Engineering
3
0
0
3

 
PH131
Physics Lab I
0
0
3
1

 
CH131
Chemistry Lab I
0
0
3
1

 
AE131
Basic Engineering Lab
0
0
3
1

 
HS131
Communication Skills*
0
0
3
1

 
Total
 
15
3
12
22

 
MA111
GEOMETRY AND CALCULUS
(3 – 1 – 0) 4 credits

Analytical Geometry: Systems of circles, parabola, ellipse, hyperbola – polar equations – planes,sphere, cone, and cylinder.

Differential Calculus: Taylor’s theorem – partial differentiation – maxima and minima by using Lagrange multipliers – concavity and convexity of a curve, points of inflexion, asymptotes, curvature – curve tracing.

Integral Calculus: Lower and upper integral – Riemann integral and its properties – the fundamental theorem of integral calculus – mean value theorems – differentiation under integral sign – double and triple integrals – change of variable in double integrals – polar and spherical transforms, Jacobian of transformations.

Vector Calculus: Scalar and vector fields – level surfaces – directional derivatives, gradient, curl, divergence – Laplacian – line and surface integrals – theorems of Green, Gauss, and Stokes.

Textbooks:

Stewart, J., Calculus: Early Transcendentals, 5th ed., Brooks/Cole (2007).

Kreyszig, E., Advanced Engineering Mathematics, 9th ed., John Wiley (2005).

References:

Greenberg, M. D., Advanced Engineering Mathematics, Pearson Education (2007).

James, G., Advanced Modern Engineering Mathematics, Pearson Education (2004).

Thomas, G. B. and Finney, R. L., Calculus and Analytic Geometry, 9th ed., Pearson Education (2003).

Jain, R. K. and Iyengar, S. R. K., Advanced Engineering Mathematics, Narosa (2005).

 
PH111
PHYSICS I
(3 – 1 – 0) 4 credits

Newtonian Mechanics: Review of basic concepts.

Modern Physics: Relativity-Time dilation, length contraction, Twin paradox, relativistic momentum, Mass and energy, energy and momentum

 Electromagnetic waves, blackbody radiation, photoelectric effect, X-Ray diffraction, Compton effect, pair production, DeBroglie waves, waves of probability, phase and group velocities, particle diffraction, uncertainty principle, quantum mechanics, Schrodinger?s wave equation, linearity and superposition, expectation values, operators, particle in a box, tunneling, Harmonic Oscillator, Atomic structure, Bohr atom, energy levels, correspondence principle, Quantum theory of hydrogen atom, quantum numbers, radiative transitions, selection rules.

Introduction to Remote Sensing: Principles of the Electromagnetic spectrum; platforms for RS, spatial, spectral and radiometric resolution; optical,microwave remotesensing; radiometric and geometric errors and their correction; types of data products; image processing applied to RS; applications of RS.

Introduction to Atmospheric Science: Earth?s atmosphere, structure, classification, constituents, greenhouse effect, radiation budget, differential heating, general circulation, cloud formation and classification, solar radiation, interaction with planetary atmospheres.

Textbooks:

Arthur Beiser, Concepts of Modern Physics: , 6th ed., Tata McGraw Hill

Lecture notes on Remote Sensing.

References:

Serway, Moses, Moyer, Modern Physics , 3rd Edition, Cengage Learning.

Stephan. T. Thornton, Andrew Rex, Modern Physics , Cengage Learning.

 
CH111
CHEMISTRY I
(3 – 1 – 0) 4 credits

Chemical Kinetics: Basic concepts of chemical kinetics; reaction stoichiometry, empirical rate equations, elementary reactions, order and molecularity – composite reactions: reversible reactions, chain reactions, reaction mechanisms – effect of temperature on reaction rates: Arrhenius equation – catalysis; different types of catalysts, enzyme catalysis, inhibition – dynamics of chemical processes; theories of reaction rates.

Electrochemical Systems: Introduction to electrochemical cells; EMF, applications of EMF measurements, thermodynamic data – electrolytic conductance; Kohlrausch’s law, Arrhenius theory, Ostwald’s dilution law, transport number, electrochemical series, concentration cell.

Polymer Chemistry: Basic concepts; molecular weights and distributions, thermal transitions, morphology – classification of polymers: methods of polymerization – copolymers – polymers for space applications – polymer degradation.

Propellants and Explosives: Basics of explosives and propellants; classification of explosives and propellants, initiators, detonators – explosion, detonation, RDX, HMX, plastic bonded explosives, explosive polymers – different types of propellants; calorific value, efficiency factor – composite propellants.

Textbooks:

Jain, P. C. and Jain, M., Engineering Chemistry, 15th ed., Dhanpat Rai Pub. Company (2007).

Krishnamurthy, N., Vallinayagam, P., and Madhavan, D., Engineering Chemistry, Prentice Hall of India (2007).

References:

Atkins, P. and de Paula, J., Atkins’ Physical Chemistry, 8th ed., Oxford Univ. Press (2007).

Laidler, K. J., Chemical Kinetics, 3rd ed., Pearson Education (2005).

Young, R. J. and Lovell, P. A., Introduction to Polymers, 2nd ed., CRC Press (2000).

Dryden’s Outlines of Chemical Technology, 3rd ed., Affiliated East-West Press (1997).

Urbenskey, T., Chemistry and Technology of Explosives, vol.2, vol.3 and vol.4, Pergamon Press (1988).

Bailey, A. and Murray, S. G., Explosives, Propellants & Pyrotechnics, 2nd ed., Brassey’s (2001).

 
AE111
BASICS OF MECHANICAL ENGINEERING
(3 – 0 – 0) 3 credits

Introduction to mechanical engineering – role of mechanical engineers – engineering thermodynamics; basic laws and thermal engineering applications – introduction to engineering materials and manufacturing processes – introduction to mechanisms – introduction to measurement system and data analysis.

Textbooks:

Agrawal, B. and Agrawal, C. M., Basic Mechanical Engineering, Wiley India (2008).

Lecture notes.

References:

Shanmugham, G., Introduction to Mechanical Engineering, Tata McGraw-Hill (2007).

?engel, Y. A. and Boles, M. A., Thermodynamics – An Engineering Approach, 5th ed., Tata McGraw-Hill (2006).

Kalpakjian, S. and Schmidt, S. R., Manufacturing Engineering and Technology, 4th ed., Prentice Hall (2001).

Holman, J. P., Experimental Methods for Engineers, 7th ed., Tata McGraw-Hill (2004).

 
AV111
BASIC ELECTRICAL ENGINEERING
(3 – 0 – 0) 3 credits

Circuit analysis, Kirchoff’s law, mesh and nodal methods – transient analysis for RLC circuit – alternating current theory – resonance, Q factor and power measurement by two wattmeter circuits– network theorems – magnetic circuit, principles of magnetic circuits – DC and AC excitation – hysteresis loop, BH curve – losses, energy, and force production – electrical machines – power electronics, SCR, TRIAC, DIAC, and UJT; application in DC-DC converter and inverter circuit – introduction to transducer – storage batteries, different technologies, specification, maintenance and usage in aerospace applications.

Textbooks:

Hughes, E., Electrical and Electronic Technology, Pearson Education (2002).

Deltoro, V., Principles of Electrical Engineering, 2nd ed., Prentice Hall (1986).

H. Cotton, Principles of Electrical Engineering, Sir Isaac Pitman & Sons, 1967.

References:

Hayt, W. H. and Kemmerley, J. E., Engineering Circuit Analysis, 4th ed., McGraw-Hill (1986).

Murthy, K. V. V. and Kamath, M. S., Basic Circuit Analysis, 1st ed., Reprinted, Jaico Publishing (1998).

Kothari, D. P. and Nagrath, I. J., Theory and Problems of Basic Electrical Engineering, Prentice Hall (2000).

Pal, M. A., Introduction to Electrical Circuits and Machines, Affiliated East-West Press (1975).

 
PH131
PHYSICS LABORATORY
(0 – 0 – 3) 1 credits

Properties of Matter and Thermal Physics 

Determination of Young’s modulus

Determination of rigidity modulus

Determination of viscosity of liquid – constant and variable pressure head

Determination of surface tension – capillary rise method

Thermal conductivity of a bad conductor – Lee’s disc method

Determination of specific heat of a liquid using steam

Mechanics and Sound 

Determination of moment of inertia – flywheel

Determination of ‘g’ using compound pendulum

Keter’s pendulum – precise setting and analysis

Frequency of tuning fork – sonometer

Optics 

Focal length – convex and concave lens

Refractive index – spectrometer i-d curve

Refractive index – small angle prism

Spectrometer grating – wave length of spectral lines

Grating – minimum deviation, oblique incidence

 
CH131
CHEMISTRY LABORATORY
(0 – 0 – 3) 1 credits

Inorganic Chemistry 

Acidimetry and alkalimetry

Permanganometry

Dichrometry

Iodometry and iodimetry

Physical Chemistry 

Chemical kinetics

Viscosity of sugar solution

Potentiometry

Conductometry

Organic Chemistry 

Determination of purity of phenol

Preparation of simple organic compounds

Synthesis of polymers

 
AE131
BASIC ENGINEERING LABORATORY
(0 – 0 – 3) 1 credits

Study of lathe and accessories

Turning practice – taper turning and thread cutting

Study of shaping machine and slotting machine

Machining practice using shaping machine

Study of milling machine

Machining practice using milling machine – gear cutting

Welding – demonstration of gas welding, brazing, TIG, and MIG welding

SMAW practice

Practice on CNC lathe

Practice on CNC milling machine

 
HS131
COMMUNICATION LABORATORY
(0 – 0 – 3) 1 credits

Listening drills

Pronunciation drills

Practice special communication situations

Vocabulary exercises and group discussions

Functional grammar exercises

Technical writing tips (engineering and scientific papers)

Technical guide lines for seminar presentation

Neuro-linguistic programming

Passage comprehension

Metronome practice with the help of mnemonics

Note: Language Lab employs multimedia teaching materials to enhance speaking, listening, reading, and writing skills. This course also includes neuro-linguistic programming to develop language competency.

Textbooks:

Huxley, Brave New World, Chatto and Windus, 1932.

M. Padmanabhan, Harvest Kali for Women, 2008.

References:

A. Baker and S. Goldstein, Pronunciation Pairs, Cambridge Univ. Press, 2002.

S. Brown and D. Smith, Active Listening, Cambridge Univ. Press, 2004.

T. Buzan, Use Your Head, Guild Publishing, 1974.

G. Maugur, The English Language Laboratory Drills for Students of Science and Technology, Oxford Univ. Press, 2005.

G. Orwell, Nineteen Eighty Four, Secker and Warburg, 1949.
