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UNIT-I 
 

1. a. Find the rank of the matrix ൦ 2    1    3    54     2    1    38     4     7  138   4 − 3 − 1൪  by reducing to an echelon form  [7M] 

           b. Investigate for what values of  and  the system of equations.    [7M] 

     2x + 3y + 5z = 9; 7x + 3y - 2z = 8; 2x + 3y + z =  will have 

              i) no solution ii) a unique solution and iii) an infinite number of solutions  
      OR 

2. a. Solve the following system of equations by using Gauss elimination    [7M] 
    method 2𝑥 + 𝑦 + 𝑧 = 10, 3𝑥 + 2𝑦 + 3𝑧 = 18, 𝑥 + 4𝑦 + 9𝑧 = 16.  
b. Apply Factorization method to solve the equations     [7M] 
   3𝑥 + 2𝑦 + 7𝑧 = 4, 2𝑥 + 3𝑦 + 𝑧 = 5, 3𝑥 + 4𝑦 + 𝑧 = 7.   

 
UNIT-II 

 

3. a. Find the Eigen values and Eigen vectors of a matrix 𝐴 = ൥1   1   31   5   13   1   1൩   [7M] 

b. Verify Cayley–Hamilton theorem for the matrix 𝐴 = ൥ 3    4     12     1     6−1    4    7൩ and find inverse of the matrix.

            [7M] 
      OR 

4. a. Find the Eigen values and Eigen vectors of𝐴ିଵ 𝑖𝑓 𝐴 = ൥2   0    10   2    01   0    2൩.   [7M] 

b. Find the singular value decomposition of  𝐴 = ൥1   11    00   1൩.     [7M] 

 
UNIT-III 

 
5. Reduce the following quadratic form to canonical form by orthogonal transformation. Also, 

find the rank, index, nature of the quadratic form:      [14M] 
  𝑥ଵଶ + 2𝑥ଶଶ + 3𝑥ଷଶ + 2𝑥ଵ𝑥ଶ + 2𝑥ଶ𝑥ଷ − 2𝑥ଵ𝑥ଷ. 

  
      OR 

            



6. Reduce the Matrix 𝐴 = ൥−1  2 − 21    2     1−1 − 1  0൩ to the Diagonal form and hence find 𝐴ସ.  [14M]  

 
UNIT-IV 

 
7. a. Show that 𝑓̅ = 𝑦𝑧𝚤̂ + 𝑧𝑥𝚥̂ + 𝑥𝑦𝑘෠  is irrotational and find the scalar potential 𝜑 such that 𝑓̅ = 𝛻𝜑.

  
b. Find the directional derivative of the function 𝑓 = 𝑥ଶ − 𝑦ଶ + 2𝑧ଶ at the point Pሺ1,2,3ሻ in the 
direction of the line 𝑃𝑄തതതത where 𝑄ሺ5,0,4ሻ.       [7M] 
      OR 

     8.   a. Find the angle of intersection of the spheres 𝑥ଶ + 𝑦ଶ + 𝑧ଶ = 29 and   [7M] 
   𝑥ଶ + 𝑦ଶ + 𝑧ଶ + 4𝑥 − 6𝑦 − 8𝑧 = 47 at ሺ4,−3,2ሻ.  

           b. Show that 𝛻ଶ𝑟௡ = 𝑛ሺ𝑛 + 1ሻ𝑟௡ିଶ. 
 

UNIT-V 
 

9.  a. Find the work done by the force 𝐹⃗ = ሺ2𝑦 + 3ሻ𝚤̂ + 𝑧𝑥𝚥̂ + ሺ𝑦𝑧 − 𝑥ሻ𝑘෠  when it moves a particle  
         from the point ሺ0, 0, 0ሻ 𝑡𝑜 ሺ2, 1, 1ሻ along the curve 𝑥 = 2𝑡ଶ,𝑦 = 𝑡, 𝑧 = 𝑡ଷ.   [7M] 

  
b. Evaluate by Green’s theorem ∮ሺ𝑦 − 𝑠𝑖𝑛𝑥ሻ𝑑𝑥 + 𝑐𝑜𝑠𝑥 𝑑𝑦 , where C is the rectangle enclosed  
    by the lines 𝑦 = 0, 𝑥 = గଶ ,𝜋𝑦 = 2𝑥.       [7M] 
   
      OR 

10.  a. Use Stoke’s theorem evaluate the integral  ධ 𝐹⃗.𝑑𝑟௖  where 𝐹⃗ = ሺ2𝑦ଶሻ𝚤̂ + 3𝑥ଶ𝚥̂ − ሺ2𝑥 + 𝑧ሻ𝑘෠  
     and C is the boundary of the triangle whose vertices are ሺ0, 0, 0ሻ, ሺ2, 0, 0ሻ, ሺ2, 2, 0ሻ.  [7M]  
 
b. Use Divergence theorem to evaluate ∬ 𝐹⃗.𝑑𝑆ௌ  where 𝐹⃗ = 4𝑥𝚤̂ − 2𝑦ଶ𝚥̂ − 𝑧ଶ𝑘෠ and S is the surface 
bounded by the region 𝑥ଶ + 𝑦ଶ = 4, 𝑧 = 0 𝑎𝑛𝑑 𝑧 = 3.     [7M] 
   
 


