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SECTION-A    [10 X 2 = 20 Marks] 

Answer ALL the Questions. Each Question Carries Equal 
Marks.  

 
1.​  Define orthogonal matrix. 

2.​  Find the rank of matrix 

 𝐴 = 1 2 3 2 4 6 − 1 − 2 − 3  4 8 − 4  [ ]
3.​  State Cayley-Hamilton theorem 

4.​  Find the characteristic equation of the Matrix 

        3 2 2 3 [ ]

5.​  Evaluate  ∫ 𝑥2 + 2𝑆𝑖𝑛𝑥 + 3
𝑥( )𝑑𝑥

6.​  Evaluate  ∫ 𝑥𝑒𝑥𝑑𝑥

7.​  Prove that  

𝑎

𝑏

∫ 𝑓 𝑥( )𝑑𝑥 =
𝑎

𝑐

∫ 𝑓 𝑥( )𝑑𝑥 +  
𝑐

𝑏

∫ 𝑓 𝑥( )𝑑𝑥

8.​  Evaluate  

0

π/2

∫ 𝑆𝑖𝑛2𝑥 𝑑𝑥

9.​   What are the intercept made by the plane 

 on the coordinate planes 2𝑥 + 3𝑦 + 5𝑧 + 7 = 0
10.​ Find the equations of the line joining the 

points  2, 1, 3( ),  (1, − 2, 4)

 

SECTION-B    [5 X 5 = 25 Marks] 
Answer ALL the Questions. Each Question Carries Equal 

Marks.  
 

11.​ (a) Show that 

 𝑖 3 + 𝑖 − 2 − 𝑖 − 3 + 2𝑖 0 3 − 4𝑖 2 − 𝑖 − 3 − 4𝑖 − 2 [ ]
         is skew hermitian 

OR 

  (b) Solve the equations                          

             
𝑥2 𝑧3 

𝑦 = 𝑒8,  𝑦2 𝑧  
𝑥 = 𝑒4,  𝑥3 𝑦  

𝑧4 = 0

 

12.​ (a) Show that the system of equations 

are 3𝑥 − 4𝑦 = 2,  5𝑥 + 2𝑦 = 12,  − 𝑥 + 3𝑦 = 1 
consistent 

OR 

  (b) Find the characteristic values of  
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 𝐴 = 𝑎 ℎ 0 𝑏 0 0  𝑔 0 𝐶  [ ]

 

 

13.​ (a) Evaluate  ∫ 𝑑𝑥

𝑥2+4𝑥−7

OR 

  (b)Evaluate  ∫ 𝑑𝑥

𝑥2+𝑎2

 

14.​ (a) Evaluate  

0

π/2

∫ 𝑆𝑖𝑛3𝑥

𝑆𝑖𝑛3𝑥+𝐶𝑜𝑠3𝑥
𝑑𝑥

OR 

  (b) Reduction formula for  ∫ 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥

 

15.​ (a) Find the equation of the plane passing 

through the points  and 2, 2, − 1( ) 3, 4, − 2( )
 (7, 0, 6)

OR 

  (b) Determine the centre and radius of the 

sphere  4 𝑥2+ 𝑦2 + 𝑧2( ) − 16𝑥 − 24𝑦 + 43 = 0

  

 

 

 

 

 

 

 

 

 

 

 

 

SECTION-C    [3 X 10 = 30 Marks] 
Answer Any THREE Questions. Each Question Carries 

Equal Marks. 
 

 

16.​ Solve the equations Cramer’s rule  

   𝑥 + 𝑦 + 𝑧 =− 1,  𝑥 + 2𝑦 + 3𝑧 =− 4,   𝑥 + 3𝑦 + 4𝑧 =− 6
 

17.​ Verify Cayley-Hamilton theorem for  

                 1 0 3 2 1 − 1 1 − 1 1 [ ]
 

18.​ Evaluate    ∫ 𝑑𝑥

𝑥2+𝑥+1

 

19.​  Show that 

  

0

π/2

∫ log 𝑙𝑜𝑔 (𝑡𝑎𝑛𝑥 + 𝑐𝑜𝑡𝑥) 𝑑𝑥 =  π log 𝑙𝑜𝑔 2 
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20.​ Find the equation of the plane passing   

through the points  and  (− 1, 3, 2)
Perpendicular to the planes,   𝑥 + 2𝑦 + 2𝑧 = 5
and   3𝑥 + 3𝑦 + 2𝑧 = 8
 

**************************** 
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