








• determine eigen values and eigen vectors and diagonalize real symmetric matrices.

• classify various types of functions involved in engineering fields, their differentiation techniques

and applications

• find partial derivatives and apply the same to find maxima and minima of two or more variables

• implement different methods of integration used in engineering problems

• execute suitable integration techniques to calculate surface areas and volumes.

TEXTBOOKS 

I. Grewal. B.S, "Higher Engineering Mathematics", 41 st Edition, Khanna Publications,

Delhi,(2011 ).

2. Dr.P.Jayakumar, and Dr.B.Kishokkumar "Matrices and Calculus", Global Publishers,

Chennai.,(2015).

3. T. Veerarajan., "Engineering Mathematics", 3rd Edition, Tata McGraw Hill, (2011).
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Education,(2012).
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COURSE OUTCOMES 

At the end of the course, the students will be able to 

• familiarize with vector calculus concepts

• gain knowledge on the analytic functions and related concepts

• solve real definite integrals with the help of complex integration techniques

• solve higher order differential equations with constant and variable coefficients

• detennine Laplace transfonns of various functions and solve initial value problems using Laplace

transforms.

TEXTBOOKS 

I. Grewal. B.S, "Higher Engineering Mathematics", 4151 Edition, Khanna Publications,

Delhi,(2011 ).

2. Dr.P.Jayakumar, and Dr.B.Kishokkumar, "Differential Equations and Complex Analysis", Global

Publishers, Chennai.,(2015).

3. Erwin Kreyszig., "Advanced Engineering Mathematics" 10th Edition, Wiley Publications.
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rd Edition, Tata McGraw Hill, 201 I.

3. Peter V. O'Neil, "Advanced Engineering Mathematics", 7
th Edition, Cengage learning, (2012).

4. Ramana B.V, "Higher Engineering Mathematics", Tata McGraw Hill Publishing Company, New
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COURSE OBJECTIVES 

To enable the students to 

• gain knowledge about the conduction properties of metals.

• correlate better understanding the carrier concentration and its variations with temperature in an

intrinsic semiconductor.

• learn the optical properties of materials and its uses.

• introduce the different types of magnetic materials and its applications.

• familiarize the quantum mechanical behavior of materials and its device applications.

UNIT I CONDUCTING MATERIALS 9 

Conductors - Types of conducting materials ; Classical free electron theol)' of metals - Postulates; 

Derivation of electrical conductivity and thermal conductivit) - Wiedemann-Frariz law and its 

verifications - Lorentz number - Merits and demerits of classical free electron thcol)' ; Quantum free 

electron theol)' - Fermi-Dirac distribution function - Effect of temperature on Fermi function ; Density of 

energy states-Carrier concentration in metals. 

UNIT II SEMICONDUCTING MATERIALS 9 

Types of semiconductors - elemental and compound semiconductor ; Intrinsic semiconductor: 

Expressions for density of electrons, holes and carrier concentration - Fermi level -Variation of Fermi 

level with temperature ; Electrical conductivity - Band gap determination ; Extrinsic semiconductors: 

n-type and p-type semiconductors (Qualitative) ; Hall effect - Determination of Hall coefficient -

Applications. 

UNIT III MAGNETIC MATERIALS 9 

Types of magnetic materials - dia, para, ferro, antiferro and ferri magnetic materials ; Domain theor y of 

ferromagnetism ; Hysteresis ; Soft and hard magnetic materials ; Ferrites - Applications ; Spintronics and 

devices -Giant magneto resistance, Tunnel magneto resistance and Colossal magneto resistance-Magnc:to 

recording and storage devices. 

UNIT IV OPTICAL PROPERTIES OF MATERIALS 9 

Classification of optical materials- Absorption of light in metals. insulators and semiconductors; LED

Organic LED; LCD: properties -Twisted neamatic display -Dynamic scatterinb display-Comparison 

between LED and LCD; Photoconductive and photovoltaic materials: LOR and Solar cell. 

UNIT V NANO DEVICES 9 

Electron density in bulk material - Size dependence of Fermi energy ; Quantum confinement - Quantum 

structures - Density of states in quantum well, quantum wire and quantum dot structure( qualitative) ; Band 

gap of nanomaterials ;Tunneling: single electron phenomena and single electron transistor; 

Quantum dot laser. 

TOT AL PERIODS: 45 
























