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BS-133 A Calculus and Linear Algebra
L T P Credit Major 

Test
Minor 
Test

Total Time

3 1 - 4 75 25 100 3 h
Purpose To familiarize the prospective engineers with techniques in calculus, sequence & series, 

multivariable calculus, and linear algebra. 
Course Outcomes

CO1 To introduce the idea of applying differential and integral calculus to notions of improper 
integrals. Apart from some applications it gives a basic introduction on Beta and Gamma 
functions.

CO 2 To introduce the fallouts of Rolle’s Theorem that is fundamental to application of analysis to 
Engineering problems. 

CO 3 To develop the essential tool of matrices and linear algebra in a comprehensive manner.

CO 4 To familiarize the student with vector space as an essential tool in most branches of 
engineering.

UNIT-I                                                                                                          (12 hrs)
Calculus:
Evaluation of definite and improper integrals: Beta and Gamma functions and their properties; Applications of definite 
integrals to evaluate surface areas and volumes of revolutions.
Rolle’s Theorem, Mean value theorems, Indeterminate forms and L'Hospital's rule.
UNIT-II                                                                                                        (8 hrs)
Matrices 
Matrices, vectors: addition and scalar multiplication, matrix multiplication; Linear systems of equations, linear 
Independence, rank of a matrix, determinants, Cramer’s Rule, inverse of a matrix, Gauss elimination and Gauss-
Jordan elimination.
UNIT-III                                                                                                      (10 hrs)
Vector spaces
Vector Space, linear dependence of vectors, basis, dimension; Linear transformations (maps), range and kernel of a 
linear map, rank and nullity, Inverse of a linear transformation, rank nullity theorem, composition of linear maps.
UNIT-IV                                                                                                       (10 hrs)
Vector spaces 
Eigenvalues, eigenvectors, symmetric, skew-symmetric, and orthogonal Matrices, eigenbases. Diagonalization; Inner 
product spaces. 
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Note: The paper setter will set the paper as per the question paper templates provided.


