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SEMESTER END SUPPLEMENTARY EXAMINATIONS (AR23), MARCH – 2026

	U.G.
	Common to All
	Degree
	Bachelor of Technology

	Academic Year
	2025-2026
	Sem.
	I

	Course Code
	23MAX01
	Course Title

	
	
	LINEAR ALGEBRA & CALCULUS

	Duration 
	3 Hours
	Maximum Marks
	70 (SEVENTY)



SECTION-I 
7 x 2 = 14 Marks
1. 
	No.
	Questions (a to g)
	RBT Level
	COs

	a
	Find the rank of the matrix .
	Understand
	1

	b
	Find the Eigen values of , if  .
	Apply
	1

	c
	Write the Maclaurin’s  series  for single variable function.
	Apply
	3

	d
	State Lagrange’s mean value theorem.
	Understand
	3

	e
	Find the total derivative of y2 = 4ax, x = at2, y = 2at.
	Apply
	4

	f
	Evaluate  .
	Apply
	4

	g
	Evaluate .
	Apply
	6



SECTION-II 
4 x 14 = 56 Marks

	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	2
	(a)
	
Reduce the matrix to echelon form and find its rank.
	Apply
	1
	8M

	
	(b)
	Solve the following system of equations using Gauss Elimination method:

      
	Apply
	2
	6M

	OR

	3
	(a)
	
Test for consistency and solve 
	Apply
	1
	8M

	
	(b)
	
Find the inverse of the matrix  by using Gauss-Jordan method.
	Apply
	2
	6M




	
4
	(a)
	Find the Eigen values and Eigen vectors of the 


matrix .
	Apply
	3
	8M

	
	(b)
	Verify Cayley-Hamilton theorem for 


and  find .
	Apply
	2
	6M

	OR

	5
	(a)
	
Reduce the quadratic form into sum of squares of terms  
	Apply
	3
	8M

	
	(b)
	
Diagonalize the matrix  .
	Apply
	2
	6M

	6
	(a)
	
Verify Rolle’s theorem for in the interval (-1, 3).
	Apply
	4
	8M

	
	(b)
	
Expand  in powers of up to fourth degree terms.
	Apply
	5
	6M

	OR

	
7
	(a)
	
Find the maximum and minimum values of 
	Apply
	4
	8M

	
	(b)
	If  Find Hence prove that u and v are functionally dependent. Find the functional relation between them.
	Apply
	5
	6M

	
8
	(a)
	
Evaluate 
	Apply
	6
	8M

	
	(b)
	
Evaluate .
	Apply
	5
	6M

	OR

	9
	(a)
	
Evaluate.
	Apply
	6
	8M

	
	(b)
	Using triple integral, find the volume of the sphere .
	Apply
	5
	6M
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