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This question paper contains FOUR parts and TWO printed pages. 

 

 
  I.  Answer any FIVE of the following.      ( 5 X 2 = 10 ) 
 

1. Find the rank of the matrix 𝐴 = ቌ

1 −7
2 3

15 −14
−4 6

3 −4
5 −1

11 −8
7 −2

ቍ . 

 
2. For what values of  λ and µ the following system has an infinite number of    

    
               solution   𝑥 + 𝑦 + 𝑧 = 6;   𝑥 + 2𝑦 + 3𝑧 = 10 ;   𝑥 + 2𝑦 + λ𝑧 = µ . Justify. 
 

3. Find the 
thn  derivative of  cos (𝑎𝑥 + 𝑏) . 

                                                            

4. If 𝑥 = 𝑟𝑐𝑜𝑠𝜃 , 𝑦 = 𝑟𝑠𝑖𝑛𝜃 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 
ப( ୰ ,஘)

ப(୶ ,௬)
  . 

                                  

5.  Evaluate ∫ 𝑡𝑎𝑛ହ𝑥 𝑑𝑥
ഏ
ర

଴
  .     

                                                 
6. Show that the planes 2𝑥 − 4𝑦 + 3𝑧 + 5 = 0 𝑎𝑛𝑑 10𝑥 + 11𝑦 + 8𝑧 − 17 = 0 are    

     
               perpendicular. 
 

7. Find the angle between the line  
௫ିଷ

ଶ
=

௬ିଵ

ଵ
=

௭ାସ

ିଶ
  and the plane  𝑥 + 𝑦 + 4 = 0. 

 
8.  Find the equation of the sphere which passes through (−1,2,3)  and has its  

                centre at (3, −1,1). 
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II.   Answer any THREE of the following.                                   (3X6=18)  
 

 9. Reduce the following matrix to its normal form and hence find its rank    
  

              𝐴 = ቎

1 1
1 −1

1 6
2 5

3 1
2 −2

1 8
3 7

቏. 

10.  Find the inverse of the matrix 𝐴 = ൥
1 −3 2

−3 3 −1
2 −1 0

൩  by elementary operations. 

11. Test the consistency and solve:                                         

        𝑥 + 2𝑦 − 5𝑧 = −13 ; 3𝑥 − 𝑦 + 2𝑧 = 1; 2𝑥 − 2𝑦 + 3𝑧 = 2  and 𝑥 − 𝑦 + 𝑧 = −1. 

12. Diagonalise the matrix 𝐴 = ቂ
2 4
0 5

ቃ. 

 

    III.   Answer any FIVE of the following.                                      (5X6=30) 

13. If 𝑦 = ൫𝑥 + √𝑥ଶ − 1൯
௠

show that (𝑥ଶ − 1)𝑦௡ାଶ + (2𝑛 + 1)𝑥𝑦௡ାଵ + (𝑛ଶ − 𝑚ଶ)𝑦௡ = 0. 

14. State and prove Euler’s theorem and its extension for homogeneous functions.  

15. If 𝑢 = 𝑓(𝑟)𝑤ℎ𝑒𝑟𝑒 𝑟 = ඥ𝑥ଶ + 𝑦ଶ  , show that   
డమ௨

డ௫మ +
డమ௨

డ௬మ = 𝑓 ′′(𝑟) +
ଵ

௥
𝑓 ′(𝑟)  . 

16. (i) If 𝑧 = 𝑒௔௫ା௕௬𝑓(𝑎𝑥 − 𝑏𝑦) show that 𝑏
డ௭

డ௫
+ 𝑎

డ௭

డ௬
= 2𝑎𝑏𝑧 

            (ii)  If 𝑧 = tanିଵ൫೤

ೣ
൯  where 𝑦 = 𝑡𝑎𝑛ଶ𝑥  find 

ௗ௭

ௗ௫
                                                   (4+2) 

17. If 𝑢 =
௬௭

௫
 , 𝑣 =

௭௫

௬
 , 𝑤 =

௫௬

௭
  show that 

డ(௨,௩,௪)

డ(௫,௬,௭)
= 4 

18.  (i) Write the reduction formula for ∫ 𝑠𝑖𝑛௠𝑥𝑐𝑜𝑠௡𝑥𝑑𝑥
ഏ
మ

଴
 

             (ii) Evaluate ∫ 𝑥 𝑠𝑖𝑛ସగ

଴
𝑥𝑐𝑜𝑠଺𝑥𝑑𝑥                                                                      (2+4) 

19. Evaluate  ∫
୲ୟ୬షభ ௔௫

௫(ଵା௫మ)

∞
଴

 𝑑𝑥 , where 𝑎 is a parameter, by applying differentiation under 

 integral sign. 

 

  IV. Answer any TWO of the following.                            (2X6=12)   

20. Find the equation of the plane containing the line  
௫ାଶ

ଵ
=

௬ିଷ

ଶ
=

௭ାସ

ିଷ
  and passing    

                  through the point (1,3,2) 

21. Find the shortest distance between the lines  
௫ିଷ

ଵ
=

௬ିସ

ିଶ
=

௭ାଶ

ିଵ
   and 

                  3𝑥 − 𝑦 − 10 = 0 =  2𝑥 − 𝑧 − 4 

22. Find the equation of the sphere which touches the plane 3𝑥 + 2𝑦 − 𝑧 + 2 = 0  at    

 (1, −2, 1)  and passing through the origin. 

                          


