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	Academic Calendar Odd Semester 2021-22

	Particulars
	B. Tech- I
	B. Tech- III
	B. Tech- V
	B. Tech- VII

	Commencement of classes
	*
	20-09-2021
	20-09-2021
	01-09-2021

	Last Working Day
	*
	15-01-2022
	24-12-2021
	15-12-2021

	Course Progression Report-I
	*
	20-10-2021
	20-10-2021
	20-10-2021

	First Mid Term Exam
	*
	28-10-2021
	25-10-2021
	25-10-2021

	Remedial Class-I
	*
	08-11-2021
	08-11-2021
	08-11-2021

	Course Progression Report-II
	*
	04-12-2021
	20-11-2021
	20-11-2021

	Second Mid Term Exam
	*
	08-12-2021
	29-11-2021
	22-11-2021

	Remedial Class-II
	*
	16-12-2021
	09-12-2021
	09-12-2021

	Commencement of Theory Exam
	*
	27-01-2022
	05-01-2022
	06-01-2022

	Commencement of Practical Exam
	*
	17-01-2022
	20-01-2022
	16-12-2021
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Course Overview:
Student should be able to understand   and solve matrices, rank of matrix,  also able to solve differential equations of first order and first degree, partial differential equation and classification of PDE.
Course Outcomes:
	CO.NO.
	Cognitive Level
	Course Outcome 

	1
	Analysis
	Able to calculate rank of matrix, characteristic equation & characteristic roots & use the applicability of Cayley Hamilton Theorem to find inverse of matrix which is very important in many engineering application.

	2
	Analysis
	Students understand various methods to solve ordinary differential equation of first and Higher order which place important role in all branches of Engineering.

	3
	Analysis
	Students understand various methods to solve ordinary differential equation of second order with variable coefficient which is useful for solving the practical problems which arise in the industry.

	4
	Comprehensive
	To Understand the concept of PDE, including formation and solution of linear and non linear PDE. Further discussion about Lagrange’s method, standard forms of PDE to solve PDE

	5
	Analysis
	To understand the classification of second order PDE including the solution of one dimensional equations by method of separation of variables with boundary condition.



Course Outcome Mapping with Program Outcome:
	Course Outcome 
	Program Outcomes (PO’s)

	CO. NO.
	Domain Specific (PSO)
	Domain Independent (PO)

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	2
	2
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1

	CO2
	2
	2
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1

	CO3
	2
	2
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1

	CO4
	2
	2
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1

	CO5
	2
	2
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1

	1: Slight (Low) , 2: Moderate (Medium), 3: Substantial (High) 












Mapping Justification:

CO PO Justification
	PO1

	PO1: The study of matrix is useful when one has to model physical systems and a accurate calculation are required. It requires the knowledge of matrix and its properties, that’s why CO1 is moderately mapped with PO1. 

	PO2

	PO2: The formulation of assignment and transportation problems requires an analysis of matrix properties so CO1 is moderately applied with PO2.

	PO4

	Ability to identify and solve problems based on either reactive management or proactive management and capable to perform multidisciplinary tasks. 

	PO12

	It is expected that this learning may useful in higher studies when one has to deal with the real life problem. That’s why CO1 is mapped with PO1 at low level.



Likewise, the CO-2, CO-3, CO-4 and CO-5 can easily be mapped to each of the PO-1, PO-2, PO-4 and PO-12.

















COURSE COVERAGE MODULE WISE
	Lecture No.
	Unit
	Topic

	1
	1
	MATRICES: Matrix algebra, rank of a matrix, solution of linear equations , Eigen values and Eigen vectors of square matrix, Cayley Hamilton theorem, diagonalization of matrix: Introduction of Matrix and basic properties

	2
	
	Rank of a matrix , Normal form of a matrix 

	3
	
	Rank Nullity Theorem

	4
	
	Symmetric ,Skew-Symmetric and Orthogonal Matrix

	5
	
	System of linear equations (No solution, unique solution and infinite solutions)

	6
	
	LD and LI of vectors by Matrix 

	7
	
	Eigen values and Eigen vectors

	8
	
	Questions on Eigen values and Eigen vectors

	9
	
	Diagonalization of matrices 

	10
	2
	FIRST ORDER DIFFERENTIAL EQUATION: Introduction of Differential equation order and degree of differential equation and Formulation of Ordinary Diff. Eq.

	11
	
	Solution of first order linear Differential equation and Bernoulli’s Differential equation

	12
	
	Solution of first order Exact Differential equation

	13
	
	Solution of first order Differential equation Reducible in Exact Rule-I

	14
	
	Solution of first order Differential equation Reducible in Exact Rule-II and Rule-III

	15
	
	Solution of first order Differential equation Reducible in Exact Rule-IV and Rule-V

	16
	
	Solution of first order Differential equation by Inspection

	17
	3
	ORDINARY DIFFERENTIAL EQUATION OF HIGHER ORDERS: Differential Equations of Higher Order with constant coefficients (D.V.= C.F. + P.I.) Method for finding C.F.

	18
	
	Differential Equations of Higher Order with constant coefficients General Method

	19
	2
	Differential Equations of Higher Order with constant coefficients Short Method Case-I when Q(x)=eax  and Case-II when Q(x)=sinax/cosax

	20
	
	Differential Equations of Higher Order with constant coefficients Short Method Case-III when Q(x)=xn

	21
	
	Differential Equations of Higher Order with constant coefficients Short Method Case-IV when Q(x)= eax .v 

	22
	
	Differential Equations of Higher Order with constant coefficients Short Method Case-IV when Q(x)= x.v

	23
	
	Differential Equations of Higher Order with constant coefficients Short Method Case-V when Q(x)= xn.sinax/ xn.cosax ; n>1

	24
	
	Equation reducible to Homogeneous Linear Differential Equation

	25
	
	Exact Form of Differential equation and Equation reducible to Exact Form

	26
	
	Simultaneous Linear Differential Equations

	27
	
	Solution of Linear Differential Equation of second order when one part of C.F. is known

	28
	
	Solution of Linear Differential Equation of second order by change of dependent variable and change of independent variable

	29
	
	Solution of Linear Differential Equation of second order by variation of parameters method

	30
	4
	PARTIAL DIFFERENTIAL EQUATION-FIRST ORDER: Order and degree of partial differential equation 

	31
	
	 Solution of partial differential equation of first order Lagrange’s Method

	32
	
	Nonlinear partial differential equations of first order standard form –I  f(p,q)=0 and standard form –II  f(z,p,q)=0

	33
	
	Nonlinear partial differential equations of first order standard form –III  f(p,x)=g(q,y)

	34
	
	Nonlinear partial differential equations of first order standard form –IV  Clairaut’s Equation 

	35
	
	Nonlinear partial differential equations of first order Charpit’s method 

	36
	
	Important questions on Charpit’s method

	37
	5
	PARTIAL DIFFERENTIAL EQUATION-HIGHER ORDERs: Solution of Second order partial differential equations by separation of variable method 

	38
	
	Solution of Second order one dimensional Wave equations by separation of variable method

	39
	
	Important questions on wave equations

	40
	
	Solution of Second order one dimensional Heat equations by separation of variable method

	41
	
	Solution of Second order two dimensional Laplace equations by separation of variable method

	42
	
	Important  questions on Laplace equations



Text and Reference Books
1.Engineering Mathematics, Babu Ram  ;Pearson Education.
2.Engineering Mathematics-II ,Dr.RohitMukherjee,Dr.VivekSharma,Dr. Amber Shrivastava and Dr.MonikaMalhotra ; Genius Publications.
3. Engineering Mathematics-II, Dr.D.C.Gokhroo and Dr.V.C.Jain ;Unique Books.
4. Advanced Engineering Mathematics,ErwinKreyszig  ; Wiley.
5.EngineeringMathematics,S Pal and S.C. Bhunia  ; Oxford University Press.
6.Engineering Mathematics, C.B. Gupta,S.R. Singh and Mukesh Kumar  ; Mcgraw Hill Education.







Techno India NJR Institute of Technology, Udaipur
Subject:- Engineering Mathematics
B.Tech. I year
Semester :- II

Assignment 1
Answer all the questions.
1. Find the rank of the following matrix:					CO-1

2. Find the Eigen value of A= 						CO-1
3. Investigate for what values of the simultaneous equation	CO-1

(a) Have no solution
(b) A unique solution
(c) An infinite no. of solution

4. Solve 					CO-2
5. Solve  							CO-2
6. Solve 							CO-3
7. Solve 						CO-3

























Techno India NJR Institute of Technology, Udaipur
Subject:- Engineering Mathematics
B.Tech. I year
Semester :- II

Assignment 2
Answer all the questions.
1. Examine the consistency of the given equation and solve them		CO-1


2. Use R-transformation to find the inverse of				CO-1

	
3. Solve  							CO-3
4. Solve  					CO-2
5. Solve 					CO-4
6. Solve 							CO-4
7. Solve 				CO-4
8. Solve  by separation of variables.				CO-5
9. Solve  by separation of variables.				CO-5
























Quiz I
1. What is the rank of a N- order null matrix ?  
a) N
b) N-1
c) Both a and b
2. In a diagonal matrix, all the elements of diagonal are zero ?
a) true
b) false
3. Define the type of following equation  .
a) Partial differential equation
b) Bernoulli equation
c) Linear differential equation

4. Solution of the following equation   is
a)  
b) 
c) Both A and B
d) None
5. The equation In a diagonal matrix, all the elements of diagonal are zero ?
a)  False
b) true
	

Quiz 2
1.  
a) 
b) 
c) 
d) None 
2. The general solution of the equation  is
a) +C
b) 
c) +C
d) None 
3. The PI of  =?
a) 
b)  
c) 
d) 
4. Define the type of following equation   .
a) Linear PDE
b) Ordinary PDE
c) non-linear PDE
5. Define the type of following equation   .
a) First order equation in two variables in (x,t).
b) First order equation.
c) First order equation in two variables.
d) None



Extra questions

1. Solve 							
2. Solve						
3. Solve						
4. Solve 							
5. Solve 				
6. If matrix  then find Eigen values and corresponding Eigen vector of the matrix A.							
7. Show that  given matrix A satisfy Cayley Hamilton Theorem and find value of matrix representation							
8. 

9. A
10. Solve  by separation of variables.














Viva Voce Questions 
Unit 1
1. What is the symmetric matrix ?
2. What is the skew symmetric matrix ?
3. What is a square matrix ?
4. What is the diagonal matrix ?
5. What do you understand by the rank of a matrix ?
6. What is the condition to multiply two matrices?
7. What is Echelon form?
8. State the Cayley Hamilton Theorem.
9. Tell the steps involve in the process of normalization of a matrix.
10. For what the notation Ax=B stands?
11.  What are the Eigen values a square matrix.
12. What is the use of matrix in real life ?

Unit 2
1. What do you mean by first order differential equations ?
2. What do you mean by the degree and order of a differential equation ?
3. State the condition for exactness of a differential equation.
4. What is the general form of Bernoulli’s equations?
5. What is the general form of a linear differential equation?
6. What are the uses of differential equations in electronics ?
Unit 3
1. What is the auxillary equation of the differential equation of   ?
2. What is the rule to find out the PI of a differential equation 
3. What is the rule to find out the PI of a differential equation ?
4. What do you mean by a differential equation with constant coefficient?
Unit 4
1. What do you mean by partial differential equations ?
2. What do you mean by partial differential equations of second order?
3. What is the symbolic form of “second order partial differentiation of y with respect to x”.
4. If , then what is the value of this equation at x=y=-1.
5. What type of partial differential equations are solvable by Lagrange’s Method?
6. What is the general form of Claurait’s equations?
7. What do you mean by non-linear differential equations?
8. For what the symbol p and q stands ?
Unit 5
1. Define the Wave equation.
2. What do you mean by non-linear partial differential equations?
3. Define the heat equation.
4. Define the Laplace equations.
5. What are the uses of partial differential equations in the field of Engineering ?


Teaching and Learning resources unit-wise:
Unit-1
https://nptel.ac.in/courses/111/107/111107112/
https://youtu.be/G4bNukuLYDI
https://youtu.be/apmSB7kmF38

Unit-2
https://nptel.ac.in/courses/111/107/111107111/
 https://www.numerade.com
Unit-3
https://nptel.ac.in/courses/111/107/111107111/
https://youtu.be/-LdChGbNbP4

Unit-4
https://nptel.ac.in/courses/111/107/111107111/
https://youtu.be/N7qVGiOafls?list=PLVCBPCYGv7bCQau4F-LQ38zWDllfNZs2C

Unit-5
https://youtu.be/FU-7xJLpoWg?t=15
https://youtu.be/Qh3kBdhbxOY?list=PLgMDNELGJ1CZpu0rJvVh-bUHGFINS7xIk
https://youtu.be/dnsg2P03Lbg?list=PLgMDNELGJ1CZpu0rJvVh-bUHGFINS7xIk
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B. TECH I – YEAR (II SEM.)
Advanced Engineering Mathematics 
Mid Term I

Max Marks: 70			Time: 2 Hrs
Note:
1) The paper is divided into 2 parts: Part-A and, Part-B
2) Part-A contains 10 questions and carries 2 mark each.
3) Part-B contains 5 questions and carries 10 marks each. 
	
	Part:-A
	
	

	Q.1  
	(i) Classify the following PDE

(ii) Find the Eigen value of A= 
(iii) Solve  
(iv) Solve 
(v)Solve 
(vi) Solve  
(vii) Solve 
(viii) Solve 
(ix) What is a diagonal matrix ?
(x) Define the rank of matrix.

	(10x2=20)


	CO-5

CO-1

CO-5

CO-5

CO-3
CO-2
CO-3
CO-3
CO-1
CO-1


	
	Part:-B  
	(5x10=50)

	

	
Q.2.

	(i) Examine the consistency of the given equation and solve them





(ii) Solve  
	

	CO-1
CO-3





	                           Q.3
	(i) Solve 
(ii) Solve 

	
	CO-2



	                           Q4.
	(i) Solve 
(ii) Solve  
	
	
CO-3

	Q5
	(i) Solve 
(ii) Solve 

	
	CO-2

	
Q6
	
(i) Solve 
(ii) Solve 

	
	
CO-5
CO-5

	Q7
	(i) Classify the following PDE as to type in xy plane

(ii) Classify the PDE



	
	CO-5
CO-5
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ASTHAN TECHNICAL UNIVERSITY KOTA

Course: Bachelor of Technology (BTECH.)

Semester 1 " v il
Induction Program *

Commencement of Classes * 20092021 20.09.2021 01.09.2021
Commencement of First Mid Term + 28102021 25.10.2021 04102021
Commencement of Second Mid Term * 08122021 29.11.2021 15.112021
Last Working Day * 15012022 24122021 15.122021
Commencement of Practical Exams * 17012022 20.01.2022 16.122021
Commencement of Theory Exams * 27012022 05.01.2022 06.01.2022
Winter Break Not Applicable

Commencement of Classes for Even Semesters (2020-21) oo Vi vl

% 10.02.2022 27.01.2022 10.01.2022




