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ÍÛæ̃ Û¶ÛÛ :   (1) …Û ¸ÛóÊ¶Û¸ÛªÛ¾ÛÛ× ïäõÅÛ ¸ÛÛ×̃ Û ¸ÛóÊ¶ÛÛé ™öé.  

Instructions :  There are five questions. 

    (2) ¸ÛÛ×˜Û¾ÛÛé ¸ÛóÊ¶Û (Ðéü©ÛäÅÛ“Ûà) objective ™öé.  

     Fifth question is objective. 

 

1. (a) ›Ûé y = eax . sin(bx + c) šýÛÛ×  a, b, c  R ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ yn = (a2 + b2)n/2  eax  

sin



bx + c + n tan–1 

b
a  šýÛÛ× tan  = 

b
a. 7 

  If y = eax. sin(bx + c) a, b, c  R, then prove that yn = (a2 + b2)n/2  eax  

sin



bx + c + n tan–1 

b
a  where tan  = 

b
a. 

…¬ÛÈÛÛ/OR 

  ›Ûé y = (ax + b)m ; ax + b  R, a  0; b …˜ÛÅÛ ÍÛ×”ýÛÛ ™öé ©ÛÛé n  N ¾ÛÛ¤éø yn ÉÛÛéµÛÛé.  

  If y = (ax + b)m ; ax + b  R, a  0 and b is constants then find out yn for n  N. 

 (b) þù’…éÅ¾¼Û¤Ùø¶Ûà •Ûä¨ÛÛé«ÛÁõ ïõÍÛÛé¤øà ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé.  7 

  State and prove De’Alembert Ratio Test. 

    …¬ÛÈÛÛ/OR 

  ¶Ûà˜Ûé …Û¸ÛéÅÛ ËÛé§øà ¾ÛÛ¤éø …Ü½ÛÍÛÛÁõà©ÛÛ ˜Û˜ÛÛë : 

  Discuss the convergence for the following series : 

  (i) 
x

2.3 + 
x2

3.4 + 
x3

4.5 + ......... 

  (ii) 1 + 
x
2 + 

x2

5  + 
x3

10 + ......... + 
xn

n2 + 1
 + ......... 
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2. (a) ïõÛéÉÛà¶Ûä× ¾ÛµýÛïõ¾ÛÛ¶Û ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé.  7 
  State and prove Cauchy’s mean value theorem. 
    …¬ÛÈÛÛ/OR 

  ÅÛÛù’¸Ûà¤øÅÛ¶ÛÛé ¼Ûà›Ûé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé.  
  State and prove L’Hospital’s second rule. 
 (b) ¾ÛéîÅÛÛéÁõà¶Û¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ‘sin x’ ¶Ûä× x¶ÛÛ –ÛÛ©Û¾ÛÛ× ÜÈÛÍ©ÛÁõ¨Û ¾ÛéÇÈÛÛé.  7 
  State the Maclaurin’s theorem. Using this obtain ‘sin x’ in the powers of x. 
               …¬ÛÈÛÛ/OR 

  ÍÛÛÜ¼Û©Û ïõÁõÛé ƒ 

  (i) lim
x 0+ 



1

x

tan x
 = 1 ; x > 0 

  (ii) 
x

1 + x2 < tan–1x < x …¶Ûé ©Ûé ¸ÛÁõ¬Ûà   





3 3

4
, 3 3  þùÉÛÛÙÈÛÛé.  

  Prove that : 

  (i) lim
x 0+ 



1

x

tan x
 = 1 ; x > 0 

  (ii) 
x

1 + x2 < tan–1x < x and hence show that   





3 3

4
, 3 3 . 

 
3. (a) ÜÈÛÍÛ×Ü¾Û©Û …¶Ûé ÜÈÛ-ÐüÁõÜ¾ÛÉÛàýÛ¶Û ËÛéÜ¨Ûïõ¶Ûà ÈýÛÛ”ýÛÛ…Ûé …Û¸ÛÛé.  3 

  ›Ûé A …¶Ûé B …éïõ ›÷ ïõ“ÛÛ¶ÛÛ ÍÛ×Ü¾Û©Û ËÛéÜ¨ÛïõÛé ÐüÛéýÛ, ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ AB – BA ÜÈÛÍÛ×Ü¾Û©Û 
ËÛéÜ¨Ûïõ ™öé ©Û¬ÛÛ ›Ûé A …¶Ûé B …éï õ›÷ ïõ“ÛÛ¶ÛÛ ÐüÁõÜ¾ÛÉÛàýÛ¶Û ËÛéÜ¨ÛïõÛé ÐüÛéýÛ, ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ    
AB – BA …é ÜÈÛ-ÐüÁõÜ¾ÛÉÛàýÛ¶Û ËÛéÜ¨Ûïõ ™öé.  4 

  Define Skew symmetric Matrix and Skew-Hermitian matrix. 
  If A and B are symmetric matrices of the same order, then prove that AB – BA is a 

skew-symmetric matrix. Also prove that AB – BA is a skew – Hermitian, if A and 
B are Hermitian matrices of the same order. 

…¬ÛÈÛÛ/OR 

  ÈýÛÛ”ýÛÛ …Û¸ÛÛé ƒ ¸ÛÁõÛÈÛ©ÛÙ ËÛéÜ¨Ûïõ …¶Ûé ÜÈÛïõ¨Ûâ ËÛéÜ¨Ûïõ. 3 

  ›Ûé A …é m  n ¸ÛóïõÛÁõ¶ÛÛé ËÛéÜ¨Ûïõ ©Û¬ÛÛ B …é n  p ¸ÛóïõÛÁõ¶ÛÛé ËÛéÜ¨Ûïõ ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé 
(AB)T = BTAT. 4 

  Define Transpose of a matrix and Diagonal matrix. 

  Prove that (AB)T = BTAT for matrix A of order m  n and matrix B of order n  p. 

 (b) ÈýÛÛ”ýÛÛ …Û¸ÛÛé  ƒ …¶Ûä¼Û±ù ËÛéÜ¨Ûïõ …¶Ûé …¶Ûä¼Û±ù ¸ÛÜÁõÈÛ©ÛÙ ËÛéÜ¨Ûïõ  7 

  ËÛéÜ¨Ûïõ A = 








1 + i –2i

3 – i 4 + i
1 3 – 2i 3  2

 ¾ÛÛ¤éø ÍÛÛÜ¼Û©Û ïõÁõÛé A* = 
–––
(AT). 
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  Define : Conjugate matrix and conjugate transpose matrix. For given matrix                

A = 








1 + i –2i

3 – i 4 + i
1 3 – 2i 3  2

 prove that A* = 
–––
(AT). 

…¬ÛÈÛÛ/OR 

  ›Ûé A = 








1 2 5

0 –1 2
1 3 1 3  3 

ÐüÛéýÛ, ©ÛÛé A–1 ÉÛÛéµÛÛé.  

  Find A–1 of matrix A = 








1 2 5

0 –1 2
1 3 1 3  3 

 
4. (a) ›Ûé  …é ÈýÛÍ©Û ÍÛ×¸Û¶¶Û ËÛéÜ¨Ûïõ A = [aij]n ¶Ûä× ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ ÐüÛéýÛ, ©ÛÛé ¼Û©ÛÛÈÛÛé ïéõ  7 

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

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

  If  is an eigen value of matrix A = [aij]n then show that  

  (i) –1 is the eigen value of A–1. 

  (ii) 
|A|
  is the eigen value of adj A. 

    …¬ÛÈÛÛ/OR 

  ËÛéÜ¨Ûïõ A = 






1 4

3 2
 ¶ÛÛ ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛÛé …¶Ûé ÅÛÛ“ÛÜ¨Ûïõ ÍÛÜþùÉÛÛé ÉÛÛéµÛÛé.  

  Find Eigen value and Eigen vectors of the given matrix A = 






1 4

3 2
. 

 (b) ËÛéÜ¨Ûïõ A = 








1 1 3

1 3 –3
–2 –4 –4

 ¾ÛÛ¤éø ïéõÅÛé-Ðéü¾ÛàÅ¤ø¶Û ¸Ûó¾ÛéýÛ ˜ÛïõÛÍÛÛé. ©Ûé ¸ÛÁõ¬Ûà A–1 ¾ÛéÇÈÛÛé.  7 

  Verify Caley-Hamilton theorem for the given matrix A = 








1 1 3

1 3 –3
–2 –4 –4

. Also 

using this theorem find A–1. 

…¬ÛÈÛÛ/OR 

  ’éõ¾ÛÁõ¶ÛÛ Ü¶ÛýÛ¾Û¬Ûà ¶Ûà˜Ûé …Û¸ÛéÅÛ ÍÛ¾ÛàïõÁõ¨Û ÍÛ×ÐüÜ©Û¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈÛÛé ƒ  
  x + y + z = 9, 2x + 5y + 7z = 52, 2x + y – z = 0. 
  Solve the following equations by Crammer’s rule :  

  x + y + z = 9, 2x + 5y + 7z = 52, 2x + y – z = 0. 
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5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé ƒ 14 

 Answer the following questions in short : 

 (1) ›Ûé y = 52x – 1 ÐüÛéýÛ ©ÛÛé yn ›÷¨ÛÛÈÛÛé. 

  If y = 52x – 1, then what is yn ? 

 (2) ›Ûé y = (ax + b)m, ax + b  R …¶Ûé a  0, b …é˜ÛÅÛ ÍÛ×”ýÛÛ ™öé ©ÛÛé n = m …¶Ûé n > m ¾ÛÛ¤éø 
yn ›÷¨ÛÛÈÛÛé.  

  If y = (ax + b)m, ax + b  R and a  0, b are constants then what is yn for n = m and 

n > m ? 

 (3) p ¶ÛÛ ïõýÛÛ ¾ÛæÅýÛ ¾ÛÛ¤éø ËÛé§øà  
1
np …Ü½ÛÍÛÛÁõà …¶Ûé …¸ÛÍÛÛÁõà ™öé. 

  For what value of p;  
1
np is convergent and divergent. 

 (4) …éïõÛ¶©ÛÁõ ËÛé§øà …Ü½ÛÍÛÛÁõà îýÛÛÁéõ ïõÐéüÈÛÛýÛ ? 
  When alternative series is convergent ? 

 (5) …×©ÛÁõÛÅÛ [a, b]¾ÛÛ× ÈýÛÛ”ýÛÛÜýÛ©Û ÜÈÛµÛéýÛ ‘f’ îýÛÛÁéõ ˜ÛäÍ©Û ÈÛµÛ©Ûä× ÜÈÛµÛéýÛ ïõÐéüÈÛÛýÛ ? 
  Let function ‘f’, defined in the interval [a, b]. When you say that it is strictly 

increasing ? 

 (6) ÅÛÛ•ÛóÛ¶›÷¶ÛÛ ¾ÛµýÛïõ¾ÛÛ¶Û ¸Ûó¾ÛéýÛ¶ÛÛ× …¶ýÛ ÍÈÛÄõ¸ÛÛé ›÷¨ÛÛÈÛÛé.  
  Show that other forms of Lagrange’s mean value theorem. 

 (7) …Ü¶ÛÜÊ˜Û©Û ÍÈÛÄõ¸Û …é¤øÅÛé ÉÛä× ? 
  What do you mean by Indeterminant form ? 

 (8) A = 



1 0

0 0  …¶Ûé B = 



0 0

1 0  ©ÛÛé AB ïõýÛÛé ËÛéÜ¨Ûïõ ¾ÛÇÉÛé ? 

  If A = 



1 0

0 0  and B = 



0 0

1 0 , then which type of matrix AB ? 

 (9) ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûïõ A ¾ÛÛ¤éø A + A* ÐüÁõÜ¾ÛÉÛàýÛ¶Û ™öé, þùÉÛÛÙÈÛÛé.  
  Let A be a square matrix. Then show that A + A* is Hermitian. 

 (10) ›Ûé ËÛéÜ¨Ûïõ A ÍÛ×Ü¾Û©Û ÐüÛéýÛ ©ÛÛé A + AT …¶Ûé A – AT ÉÛä× ¬ÛÛýÛ ? 
  If A is symmetric matrix then what about A + AT and A – AT ? 

 (11) ÈýÛÛ”ýÛÛ …Û¸ÛÛé ƒ ÍÛÐü…ÈÛýÛÈÛ›÷ ËÛéÜ¨Ûïõ 
  Define Adjoint Matrix. 

 (12) ÈýÛÛ”ýÛÛ …Û¸ÛÛé ƒ ÍÛäÍÛ×•Û©Û ÍÛ×ÐüÜ©Û …¶Ûé …ÍÛ×•Û©Û ÍÛ×ÐüÜ©Û 
  Define : Consistent and Inconsistent system. 

 (13) adj A  A = __________ ”ÛÛÅÛà ›÷•ýÛÛ ¸ÛæÁõÛé.  
  Fill in the blanks : adj A  A = __________. 

 (14) ËÛéÜ¨Ûïõ A ¶Ûä× ÅÛÛ“ÛÜ¨Ûïõ ÍÛ¾ÛàïõÁõ¨Û ïõÛé¶Ûé ïõÐéüÈÛÛýÛ ? 
  What is characteristic equation of the matrix A ? 

___________ 


