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SEMESTER END REGULAR/SUPPLEMENTARY EXAMINATIONS (AR23), DEC – 2025

	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
	When does the system AX= B has i) no solution and ii) infinite solution.
	Understand
	1

	b
	Find the value of k such that the rank of  is 2.

	Understand
	1

	c
	Write the matrix of a quadratic form from the 
	Understand
	3

	d
	Write the rank, nature, index, and signature of the quadratic form if the eigen values of A are 0, 1, 6.
	Understand
	3

	e
	State Taylor series expansion of .
	Remember
	4

	f
	State Lagrange’s Mean Value theorem.
	Remember
	4

	g
	
Find the value of double integral 
	Understand
	6


SECTION-II 
4 x 14 = 56 Marks

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

	2
	(a)
	[bookmark: _GoBack]Solve the system of equations by Gauss Seidel Method up to 3 iterations.
	Understand
	1
	8M

	
	(b)
	
Verify Cayley-Hamilton theorem for   A = 
	Understand
	2
	6M

	OR

	3
	(a)
	

Investigate the values of  and  so that the simultaneous equations 


2x + 3y + 5z = 9, 7x + 3y – 2z = 8, 2x + 3y +z = have   i) no solution ii) a unique solution iii) an infinite number of solutions.
	Understand
	1
	8M

	
	(b)
	Verify Cayley- Hamilton theorem for the matrix 
Hence find .
	Understand
	2
	6M



	
4
	(a)
	Reduce the quadratic formto canonical form by orthogonal transformation and find its nature, rank, index and signature.
	Understand
	3
	8M

	
	(b)
	

Using Cayley-Hamilton theorem, express   as a polynomial in A, where A =  .
	Understand
	2
	6M

	OR

	5
	(a)
	Reduce the quadratic formto canonical form.
	Understand
	3
	8M

	
	(b)
	
Find the Eigen values and the corresponding Eigen vectors of the matrix .
	Understand
	2
	6M

	6
	(a)
	If a < b, prove that   using Lagrange’s mean value theorem.    Deduce that  . 
	        Apply
	4
	8M

	
	(b)
	
If x + y + z = u, y + z = uv, z = uvw, show that 
	        Apply
	5
	6M

	OR

	
7
	(a)
	Verify Rolle’s theorem for f(x) = log in [a, b], b>a>0.
	        Apply
	4
	8M

	
	(b)
	A rectangular box open at the top is to have volume of 32 cubic ft. Find the dimensions of the box requiring the least material for its construction
	        Apply
	5
	6M

	
8
	(a)
	Find the area bounded by the parabolas y2 = 4ax and x2 = 4ay.
	        Apply
	6
	8M

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

	OR

	9
	(a)
	Evaluate where V is the volume of the region bounded by the planes        x = 0, x = 1, y = 0, y = 1, z = 0, z =1.
	        Apply
	6
	8M

	
	(b)
	Expand  in powers of x and y up to 2nd degree terms. 
	        Apply
	5
	6M
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