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ÍÛæ̃ Û¶ÛÛ : (1) …Û ¸ÛóÊ¶Û¸ÛªÛ¾ÛÛ× ïäõÅÛ ¸ÛÛ×̃ Û ¸ÛóÊ¶ÛÛé ™öé. 
   (2) ¸ÛÛ×̃ Û¾ÛÛé ¸ÛóÊ¶Û ¤æ×øïõ ›÷ÈÛÛ¼Ûà ¸ÛóÊ¶ÛÛé¶ÛÛé ™öé. 
   (3) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé ºõÁõÜ›÷ýÛÛ©Û ™öé. 
   (4) ÍÛ×ïéõ©ÛÛé ¸Ûó̃ ÛÜÅÛ©Û ™öé. 
   (5) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 
   (6) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé.  

 
1. (a) ›Ûé y = eax sin (bx + c) ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ yn = rneax sin(bx + c + nα); šýÛÛ× a ≠ 0,          

b ≠ 0, c ∈ R; n ∈ N …¶Ûé a = r cos α …¶Ûé b = r sin α. 6 

…¬ÛÈÛÛ 

  …¶Û×©Û ÈÛÛÍ©ÛÜÈÛïõ µÛ¶Û ¸ÛþùÛéÈÛÛÇà ËÛé§øà ¾ÛÛ¤éø ïõÛéÉÛà¶Ûà ¼Ûà›÷ ïõÍÛÛé¤øà ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 8 

  (1) ›Ûé y = x3 log x ÐüÛéýÛ ©ÛÛé yn ¾ÛéÇÈÛÛé. 

  (2) ›Ûé y = cos–1 x; x ∈ (–1, 1) ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ 

   (1 – x2)yn + 2 – (2n + 1) xyn + 1 – n2 yn = 0 

                     …¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶Ûà ËÛé§øà…Ûé¶Ûà …Ü½ÛÍÛÛÁõà©ÛÛ ˜Û˜ÛÛë : 

  (1) 
1

2.5
 + 

1

5.8
 + 

1

8.11
 + 

1

11.14
 + ……….. 

  (2) Σ 
xn

n2 + 1
 

 

2. (a) ïõÛéÉÛà¶Ûä× ¾ÛµýÛïõ¾ÛÛ¶Û ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 6 

           …¬ÛÈÛÛ 

  ÅÛÛ’¸Ûà¤øÅÛ¶ÛÛé ¼Ûà›Ûé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 
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 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 8 

  (1) ¤éøˆÅÛÁõ¶Ûä× ÜÈÛÍ©ÛÁõ¨Û ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà¶Ûé sin x ¶Ûä× 








x – 
π

2
 ¶Ûà ˜Û§ø©Ûà  

–ÛÛ©Û¾ÛÛ× ÜÈÛÍ©ÛÁõ¨Û ¾ÛéÇÈÛÛé. 

  (2) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ 
x

1 + x2 < tan–1x < x; šýÛÛ× 0 < x. 

         …¬ÛÈÛÛ 
  ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 
  (1) ÜÈÛµÛéýÛ f(x) = x2 – 2x + 3, x ∈ [0, 2] ¾ÛÛ¤éø ÁõÛéÅÛ¶ÛÛ ¸Ûó¾ÛéýÛ¶Ûä× ÍÛ¾Û¬ÛÙ¶Û ïõÁõÛé …¶Ûé  

C ∈ (0, 2) ¶Ûä× ¾ÛæÅýÛ ¾ÛéÇÈÛÛé. 

  (2) lim
x → 0

 
tan x – sin x

x3  ¶Ûà Ýïõ¾Û©Û ¾ÛéÇÈÛÛé. 

 

3. (a) ÐüÁõÜ¾ÛÜÉÛýÛ¶Û …¶Ûé ÜÈÛ-ÐüÁõÜ¾ÛÜÉÛýÛ¶Û ËÛéÜ¨Ûïõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 2 

  ËÛéÜ¨Ûïõ A = 







2 + i –1 –i 3

1 + i 5 4 – 3i

–2i 1 + 3i –2 –7i

 ¶Ûé ÐüÁõÜ¾ÛÜÉÛýÛ¶Û …¶Ûé ÜÈÛ-ÐüÁõÜ¾ÛÜÉÛýÛ¶Û ËÛéÜ¨Ûïõ¶ÛÛ 

ÍÛÁõÈÛÛÇÛ Äõ¸Ûé þùÉÛÛÙÈÛÛé. 4 

…¬ÛÈÛÛ 

  ¸Ûó©ýÛéïõ n ’õ¾Û¶ÛÛ ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûï A ¾ÛÛ¤éø ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ A ⋅ (adj A) = (adj A) ⋅ A = | A |In.  4 

  ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûïõ A = 






4 3

1 2
 ¾ÛÛ¤éø A ⋅ (adj A) = (adj A) ⋅ A = | A |I2 ˜ÛïõÛÍÛÛé. 2 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 8 

  (1) ËÛéÜ¨Ûïõ A = 









–1 7 1

2 3 4

5 0 5

 ¶Ûé ÍÛ×Ü¾Û©Û …¶Ûé ÜÈÛÍÛ×Ü¾Û©Û ËÛéÜ¨ÛïõÛé¶ÛÛ ÍÛÁõÈÛÛÇÛ ©ÛÁõàïéõ 

…Ü½ÛÈýÛî©Û ïõÁõÛé. 

  (2) ËÛéÜ¨Ûïõ A = 







4 3 0 –2

3 4 –1 –3

–7 –7 1 5

 ¶ÛÛé ïõÛéÜ¤ø ÉÛÛéµÛÛé. 

                    …¬ÛÈÛÛ 
  ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 

  (1) ËÛéÜ¨Ûïõ A = 






1 –1 3

2 0 –2
 …¶Ûé B = 









–2 3

2 2

–1 1

 ÐüÛéýÛ ©ÛÛé (AB)T = BT AT ˜ÛïõÛÍÛÛé. 

  (2) ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûïõ C = 









2 3 6

1 2 –1

–4 0 7

 ¶ÛÛé ÈýÛÍ©Û ËÛéÜ¨Ûïõ ¾ÛéÇÈÛÛé. 
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4. (a) ËÛéÜ¨Ûïõ A = 









1 0 1

1 1 0

0 1 1

 ¾ÛÛ¤éø ïéõÅÛé-ÐéüÜ¾ÛÅ¤ø¶Û¶ÛÛé ¸Ûó¾ÛéýÛ ˜ÛïõÛÍÛà¶Ûé A–1 ÉÛÛéµÛÛé. 6 

…¬ÛÈÛÛ 

  ›Ûé λ (λ ≠ 0) …é ÈýÛÍ©Û ÍÛ×̧ Û¶¶Û ËÛéÜ¨Ûïõ A = (aij)n ¶Ûä× ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ  

  (1) 
1

λ
 …é A–1 ¶Ûä× ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ ™öé. 

  (2) 
| A |
λ

 …é adj A ¶Ûä× ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ ™öé. 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 8 

  (1) ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûïõ A = 









1 1 1

1 1 1

1 1 1

 ¶ÛÛ ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛÛé ¾ÛéÇÈÛÛé …¶Ûé ïõÛé̂  …éïõ ÅÛÛ“ÛÜ¨Ûïõ 

¾ÛæÅýÛ¶Ûé …¶ÛäÄõ¸Û ÅÛÛ“ÛÜ¨Ûïõ ÍÛÜþùÉÛ ÉÛÛéµÛÛé.  

  (2) ËÛéÜ¨Ûïõ A = 









2 1 1

0 1 0

1 1 2

 ¶Ûä× ÅÛÛ“ÛÜ¨Ûïõ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé …¶Ûé ËÛéÜ¨Ûïõ ¼ÛÐäü¸Ûþùà  

A8 – 5A7 + 7A6 – 3A5 + A4 – 5A3 + 8A2 – 2A + I ÈÛ¦éø Ü¶ÛÄõ¸Û¨Û ¸ÛÛ¾Û©ÛÛé ËÛéÜ¨Ûïõ 
ÉÛÛéµÛÛé. 

…¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 

  (1) ’éõ¾ÛÁõ¶ÛÛ Ü¶ÛýÛ¾Û¬Ûà ÍÛ¾ÛàïõÁõ¨ÛÛé x + y + z = 3, x + 2y + 3z = 4, x + 4y + 9z = 6 ¶ÛÛé 
ŠïéõÅÛ ¾ÛéÇÈÛÛé. 

  (2) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ÍÛ¾ÛàïõÁõ¨Û ÍÛ×ÐüÜ©Û x – 3y + z = –2, 2x + y – z = 6, x + 2y + 2z = 2 

ÍÛäÍÛ×•Û©Û ™öé. 

 

5. ¶Ûà˜Ûé¶ÛÛ¾ÛÛ×¬Ûà ïõÛé̂ ¸Û¨Û ÍÛÛ©Û ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 

 (1) ›Ûé y = 
1

2x + 4
 ÐüÛéýÛ ©ÛÛé y6(1) ¶Ûä× ¾ÛæÅýÛ ¾ÛéÇÈÛÛé. 

 (2) –ÛÛ©Û ËÛé§øà Σ 






n

n – 
1

2

n

 xn ¶Ûà …Ü½ÛÍÛÛÁõ ÜªÛšýÛÛ ¾ÛéÇÈÛÛé. 

 (3) ÜÈÛµÛéýÛ loge(1 + x) ¶Ûä× ÜÈÛÍ©ÛÁõ¨Û x ¶ÛÛ ¸Ûþù¾ÛÛ× ÅÛ”ÛÛé. 

 (4) lim
x → 0

 
3x – 2x

x
 ¶Ûà Ýïõ¾Û©Û ¾ÛéÇÈÛÛé. 
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 (5) ¸ÛÁõÛÈÛ©ÛÙ ËÛéÜ¨Ûïõ¶Ûà ÈýÛÛ”ýÛÛ ŠþùÛÐüÁõ¨Û ÍÛÜÐü©Û …Û¸ÛÛé. 

 (6) ›Ûé A = 






0 11

x 0
 ÜÈÛÍÛ×Ü¾Û©Û ËÛéÜ¨Ûïõ ÐüÛéýÛ ©ÛÛé x ¶Ûä× ¾ÛæÅýÛ ¾ÛéÇÈÛÛé. 

 (7) ›Ûé ËÛéÜ¨Ûïõ A = 






1 2

1 3
 ÐüÛéýÛ ©ÛÛé A–1 ¾ÛéÇÈÛÛé. 

 (8) ›Ûé ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûïõ A ¶Ûä× ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ (–3) ÐüÛéýÛ ©ÛÛé ËÛéÜ¨ÛïõÛé A2 …¶Ûé A3 ¶ÛÛ ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛÛé 
ïõýÛÛ ¬ÛÉÛé ? 

 (9) ËÛéÜ¨Ûïõ A = 






2 0

0 5
 ¶ÛÛ ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛÛé ÅÛ”ÛÛé. 

____________ 
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Instructions : (1) There are five questions in this question paper. 

    (2) Fifth question is short answer type. 

    (3) All questions are compulsory. 

    (4) Symbols are usual. 

    (5) All questions carry 14 marks. 

    (6) The right side figure indicate marks of questions. 

 
1. (a) If y = eax sin (bx + c), then prove that yn = rneax sin(bx + c + nα); where a ≠ 0,          

b ≠ 0, c ∈ R; n ∈ N and a = r cos α; b = r sin α. 6 

OR 

  State and prove Cauchy’s root test for the convergence of the infinite positive 

series. 

 (b) Answer the following questions : 8 

  (1) If y = x3 log x, then find yn. 

  (2) If y = cos–1 x; x ∈ (–1, 1), then prove that 

   (1 – x2)yn + 2 – (2n + 1) xyn + 1 – n2 yn = 0 

                     OR 

  Discuss the convergence for the following series : 

  (1) 
1

2.5
 + 

1

5.8
 + 

1

8.11
 + 

1

11.14
 + …………. 

  (2) Σ 
xn

n2 + 1
 

 

2. (a) State and prove the Cauchy’s mean value theorem. 6 

            OR 

  State and prove L’ Pittal’s Second Rule. 



JD-116 6  

 (b) Answer the following questions : 8 

  (1) State Taylor’s expansion theorem and using this expand sin x in power of 









x – 
π

2
. 

  (2) Prove that 
x

1 + x2 < tan–1x < x; where 0 < x. 

                   OR 

  Answer the following questions : 

  (1) Verify the Roll’s mean value theorem for the function f(x) = x2 – 2x + 3; 

where x ∈ [0, 2] and find C ∈ (0, 2). 

  (2) Evaluate : lim
x → 0

 
tan x – sin x

x3  

 

3. (a) Define Hermitian and Skew-Hermitian matrices. 2 

  Express matrix A = 







2 + i –1 –i 3

1 + i 5 4 – 3i

–2i 1 + 3i –2 –7i

 as a sum of Hermitian and 

Skew-Hermitian matrices.  4 

OR 

  For a square matrix A of order n, prove that A ⋅ (adj A) = (adj A) ⋅ A = | A |In.  4 

  Verify A ⋅ (adj A) = (adj A) ⋅ A = | A |I2 for a matrix A = 






4 3

1 2
. 2 

 (b) Answer the following questions : 8 

  (1) Express the matrix A = 









–1 7 1

2 3 4

5 0 5

 as a sum of symmetric and skew-

symmetric matrices. 

  (2) Find the rank of a matrix A = 







4 3 0 –2

3 4 –1 –3

–7 –7 1 5

. 

OR 

  Answer the following questions : 

  (1) For matrix A = 






1 –1 3

2 0 –2
 and B = 









–2 3

2 2

–1 1

 verify the result                

(AB)T = BT AT. 

  (2) Find C–1 of square matrix C = 









2 3 6

1 2 –1

–4 0 7

. 
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4. (a) Verify Caley-Hamilton theorem for the given matrix A = 









1 0 1

1 1 0

0 1 1

. Also using 

this theorem find A–1. 6 

OR 

  If λ (λ ≠ 0) is an Eigen value of an invertible matrix A = (aij)n then show that 

  (1) 
1

λ
 is the eigen value of A–1 

  (2) 
| A |
λ

 is the eigen value of adj A. 

 (b) Answer the following questions : 8 

  (1) Find the eigen value and eigen vector corresponding to any one eigen value 

of the square matrix. 

   A = 









1 1 1

1 1 1

1 1 1

. 

  (2) Find the characteristic equation for matrix A = 









2 1 1

0 1 0

1 1 2

 .  

   Also find the matrix represented by the matrix polynomial  

   A8 – 5A7 + 7A6 – 3A5 + A4 – 5A3 + 8A2 – 2A + I 

OR 

  Answer the following questions : 

  (1) Solve the equations x + y + z = 3, x + 2y + 3z = 4, x + 4y + 9z = 6 using 

Cramer’s rule. 

  (2) Prove that the equations x – 3y + z = –2, 2x + y – z = 6, x + 2y + 2z = 2 are 

consistent. 

 

5. Answer the following questions in short : (any seven) 14 

 (1) If y = 
1

2x + 4
 then find the value y6(1). 

 (2) Find the radius of convergence of the power series Σ 






n

n – 
1

2

n

 xn. 

 (3) Write the expansion of loge(1 + x) in terms of x. 

 (4) Evaluate : lim
x → 0

 
3x – 2x

x
. 
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 (5) Define the transpose matrix with illustration. 

 (6) If A = 






0 11

x 0
 is skew-symmetric matrix then find the value of x. 

 (7) Find A–1 for the matrix A = 






1 2

1 3
. 

 (8) If one eigen value of a square matrix A is (–3), what will be the eigen value of A2 

and A3 ? 

 (9) Write the eigen value of matrix A = 






2 0

0 5
. 

____________ 


