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Code: 23BS1101  
 

I B.Tech - I Semester – Regular / Supplementary Examinations 

DECEMBER 2025 

 

LINEAR ALGEBRA & CALCULUS 

(Common for ALL BRANCHES) 

 

Duration: 3 hours       Max. Marks: 70 

Note: 1. This question paper contains two Parts A and B. 

 2. Part-A contains 10 short answer questions. Each Question carries 2   

      Marks. 

3. Part-B contains 5 essay questions with an internal choice from each unit.   

    Each Question carries 10 marks. 

  4. All parts of Question paper must be answered in one place. 
BL – Blooms Level       CO – Course Outcome 

 

PART – A 

  BL CO 

1.a) 
Find the rank of the matrix  [

   
   
   

] 
L3 CO2 

1.b) Define Echelon and Normal form of a matrix L2 CO2 

1.c) If a 2×2 matrix A has trace 6 and determinant 8, 

find its eigen values. 

L2 CO2 

1.d) Write the necessary condition for a square matrix 

to be diagonalizable. 

L2 CO2 

1.e) Find c by using Cauchy’s mean value theorem  

for the functions    and      in the interval [a, b] 

L3 CO1 

1.f) State Lagrange’s mean value theorem and its 

geometrical interpretation. 

L2 CO1 

1.g) Show that the function  (   )  
   

    
 is 

discontinuous at origin.  

L2 CO1 

PVP 23 
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1.h) Estimate 
  

  
 and 

  

  
  if          L3 CO1 

1.i) Calculate   ∫ ∫
 

√    √    
      

 

 

 

 
 L3 CO3 

1.j) Change the double integral from cartesian  to 

polar coordinates ∫ ∫           
√     

 

 

 
 

L3 CO3 

 

PART – B 

   BL CO 
Max. 

Marks 

UNIT-I 

2 a) 
If   0

   
   

1 and   [
  
  
  

], 

Compute det(AB) directly and verify 

using Cauchy–Binet formula. 

L3 CO1 5 M 

b) Calculate the value of p if rank of the 

matrix A is 3 where 
























399

222

1344

0111

p

p
A

         

L3 CO2 5 M 

OR 

3 a) If the following system has non-zero 

solution , show that           or 

     :                                                               

                       

                

L4 CO4 5 M 

b) Test for consistency the following 

equations and solve them if consistent.        

                          

             

L4 CO4 5 M 
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UNIT-II 

4 
If   [

   
   
      

]  then find A-1, A4 by 

using Cayley-Hamilton theorem. 

L3 CO2 10 M 

OR 

5 Using orthogonal transformation, Reduce the 

quadratic form                to 

canonical form.  

L3 CO4 10 M 

 

UNIT-III 

6 a) Using Rolle’s theorem find the value of c 

for   ( )     *
     

 (   )
+ in ,   - 

L3 CO5 5 M 

b) By applying Taylor’s series, expand the 

function  ( )       about   
 

 
  

L3 CO3 5 M 

OR 

7 For any      show that              L3 CO5 10 M 
 

UNIT-IV 

8 a) If      (             ),                                                       

Show that   .
 

  
 

 

  
 

 

  
/
 
  

  

(     ) 
 

L3 CO3 5 M 

b) If                   then find 
 (   )

 (   )
  

L3 CO3 5 M 

OR 

9 The temperature T at any point in the space 

(x, y, z) is          . Find the highest 

temperature on the surface of the sphere  

           

L4 CO5 10 M 
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UNIT-V 

10 
Evaluate  ∫ ∫

 

√     

√    

 

 

 
     by 

changing the order of integration. 

L3 C05 10 M 

OR 

11 a) Using double integration, find the area 

between the circles          and 

          

L4 CO3 5 M 

b) Evaluate ∫ ∫ ∫             
   

 

 

 

 

 
  L3 CO3 5 M 
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