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	Course Code
	

	Course Title
	Mathematics for Mechanical Engineering 


Course Outcomes (CO): 

After successful completion of the course, student will be able to-

1. relate and apply  vector calculus in engineering problems,

2. make a use of numerical methods,

3. apply  the concept of  Fourier series and Laplace transform to solve differential equations
Syllabus:







            
Total hours: 30

	UNIT - I     
	Vector Calculus 
Scalars and vector fields, Gradient of a scalar function, Directional derivative, Divergence and Curl of a vector function and their physical meanings, Irrotational, Solenoidal and conservative vector fields, Line, Surface and Volume integrals, Green’s theorem, Gauss and Stoke’s theorems
	11 hours

	
	

	UNIT - II     
	Fourier Series
Periodic functions, Dirichlet’s conditions, Fourier series, Euler’s formulae, Fourier expansion of periodic functions with period 2
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, Fourier series of even and odd functions, Fourier series of periodic functions with arbitrary periods, Half range Fourier series, Harmonic analysis
	06 hours

	
	

	UNIT - III     
	Laplace Theorems
Definition, Linearity property, Laplace transforms of elementary functions, Shifting theorem Inverse Laplace transforms of derivatives and integrals, Convolution theorem, Application of Laplace transforms in solving ordinary differential equations, Laplace transforms of periodic, Unit step and Impulse functions.
	11 hours

	
	

	UNIT - IV     
	Numerical Methods
Errors, Solution of algebraic and transcendental equations by Newton-Raphson, Bisection, False position and iteration methods, Convergence of these methods, Numerical solution of first order ordinary differential equation using Taylors series, Euler’s and Runge-Kutta methods.
	05 hours

	
	

	Self – Study
	The self-study contents will be declared at the commencement of semester. Around 10% of the questions will be asked from self-study contents.

	
	

	Tutorial Work: 


	Tutorial work will be based on above syllabus with minimum 8 tutorials to be incorporated



	Tutorial Work: 

Tutorial work will be based on above syllabus with minimum 8 tutorial to be incorporated

	

	Suggested Readings:
1. Kreyszig Erwin, Advanced Engineering Mathematics, John Wiley

2. Grewal B.S., Higher Engineering Mathematics, Khanna Publication, New Delhi.

3. Boyce W.E. and Diprima R., Elementry Differential Equation, John Wiley

4. Churchill R.V. & Brown J.W., Fourier Series & Boundary Value Problems, McGraw-Hill Education.
5. Chapra S.C. and Canale R.P., Numerical Methods for Engineers with Programming and Software Applications, McGraw-Hill Education.

L=Lecture T= Tutorial  P=Practical, C=Credit

	w.e.f. academic year 2019-20 and onwards
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