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

  (2) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 

  (3) ¾ÛÛ×•ýÛÛ ¸Ûó¾ÛÛ¨Ûé ›÷ ›÷ÈÛÛ¼Û …Û¸ÛÛé. 

1. (…) ›Ûé y = (ax + b)m šýÛÛ× ax + b ∈ R ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ yn = 
m !

(m – n) ! a
n (ax + b)m – n 

šýÛÛ× m > n. ›Ûé m = n, m < n ÜÈÛïõÅ¸Û ¾ÛÛ¤éø yn ÅÛ”ÛÛé.  

…¬ÛÈÛÛ 

  ÅÛÛýÛ¼¶Ûà¡ö¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé.   

 (¼Û) ËÛé§øà¶Ûà …Ü½ÛÍÛÛÁõà©ÛÛ …¶Ûé …¸ÛÍÛÛÁõà©ÛÛ ¾ÛÛ¤éø¶Ûà ¦øà. …éÅ¾¼Û¤Ùø •Ûä¨ÛÛé«ÛÁõ ïõÍÛÛé¤øà ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û 
ïõÁõÛé.    

 (ïõ) •Û¾Ûé ©Ûé …éïõ •Û¨ÛÛé :   

  (1) ›Ûé y = sin (m sin–1x) x ∈ (–1, 1) ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ (1 – x2)yn+2 – (2n + 1)x 

yn+1 = (n2 – m2)yn. 

  (2) ›Ûé y = sec x ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ (y3 – 3y1) = (3y2 – y) tan x. 

  (3) ËÛé§øà :  
0 !
1  + 

1 !
2  + 

2 !
32  + 

3 !
43  + …. …Ü½ÛÍÛÛÁõà©ÛÛ ˜Û˜ÛÛë. 

 

2. (…) ÁõÛéÅÛ¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 

    …¬ÛÈÛÛ 

  ¾ÛéîÅÛÛéÁõà¶Û¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé. …Û ¸Ûó¾ÛéýÛ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà log (1 + x), –1 < x < 1 ¶Ûä× x ¶ÛÛ× –ÛÛ©Û¾ÛÛ× 
ÜÈÛÍ©ÛÁõ¨Û ¾ÛéÇÈÛÛé. 
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 (¼Û) ÅÛ.Ü¸Û©ÛÛ¶ÛÛé ¼Ûà›Ûé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 

 (ïõ) •Û¾Ûé ©Ûé …éïõ •Û¨ÛÛé : 

  (1) ›Ûé 0 < a < b ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ïõÛéˆ ÍÛ×”ýÛÛ c …éÈÛà ¾ÛÇé ïéõ ›÷é¬Ûà 0 < c < b …¶Ûé 
ab – 1
log a  = ac(1 + c2) tan–1b. 

  (2) x > 0, ¾ÛÛ¤éø ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ x > log (x + 1) > 
x

1 + x . 

 

3. (…) ›Ûé A …¶Ûé B, m × n ¸ÛóïõÛÁõ¶ÛÛ ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûïõ ÐüÛéýÛ ©ÛÛé ¶Ûà˜Ûé¶ÛÛ ÜÈÛµÛÛ¶ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé : 

  (a) (A + B)T = AT + BT 

  (b) (αA) T = αAT 

  (c) (AT) T = A  

…¬ÛÈÛÛ 

  ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ¸Ûó©ýÛéïõ ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûïõ ÍÛ×Ü¾Û©Û …¶Ûé ÜÈÛÍÛ×Ü¾Û©Û¶ÛÛ ÍÛÁõÈÛÛÇÛ ©ÛÁõàïéõ …Ü½ÛÈýÛî©Û          

¬ÛÛýÛ ™öé. 

 (¼Û) ›Ûé A …¶Ûé B ÐüÁõ¾ÛàÉÛàýÛ¶Û ËÛéÜ¨Ûïõ ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ  

  (i) (A + B)* = A* + B* 

  (ii) (AB)* = B*A* 

 (ïõ) •Û¾Ûé ©Ûé …éïõ •Û¨ÛÛé : 

  (i) ›Ûé A = 
⎣
⎢
⎡

⎦
⎥
⎤1   1 0

1 –1 1
1 –1 2

 ÐüÛéýÛ ©ÛÛé A–1 ¾ÛéÇÈÛÛé. 

  (ii) ›Ûé A = 
⎣
⎢
⎡

⎦
⎥
⎤2 1 1

4 2 2
1 2 2

 ÐüÛéýÛ ©ÛÛé ËÛéÜ¨Ûïõ A ¶ÛÛé ïõÛé¤øà ¾ÛéÇÈÛÛé. 
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4. (…) n …ßÛÛ©Û ÁõÛÜÉÛ ¾ÛÛ¤éø n ÍÛäÁéõ”Û ÍÛ¾ÛàïõÁõ¨Û ÍÛ×ÐüÜ©Û¶ÛÛ ŠïéõÅÛ ¾ÛÛ¤éø ’éõ¾ÛÁõ¶Ûà Áõà©Û ÈÛ¨ÛÙÈÛÛé. 

…¬ÛÈÛÛ 

  ›Ûé λ1, λ2, …., λn …é ËÛéÜ¨Ûïõ A = (adj)n ¶ÛÛ ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ ÐüÛéýÛ ©ÛÛé A3 ¶ÛÛ ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ  

λ1
3, λ2

3, …. λn
3 ™öé …é¾Û ¼Û©ÛÛÈÛÛé. 

 (¼Û) îÅÛé-Ðéü¾ÛàÅ¤ø¶Û¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 

 (ïõ) •Û¾Ûé ©Ûé …éïõ •Û¨ÛÛé : 

  (i) ›Ûé A = 
⎣
⎢
⎡

⎦
⎥
⎤2 3

3 5  ¾ÛÛ¤éø îÅÛé-Ðéü¾ÛàÅ¤ø¶Û¶Ûä× ¸Ûó¾ÛéýÛ ˜ÛïõÛÍÛÛé …¶Ûé A–1 ¾ÛéÇÈÛÛé. 

  (ii) ÍÛ¾ÛàïõÁõ¨Û x + y + z = 6,  2x – y + z = 3, x + 3y – z = 4 ¶ÛÛé ŠïéõÅÛ ’éõ¾ÛÁõ¶Ûà Áõà©Û¬Ûà 
ÈÛ¨ÛÙÈÛÛé. 

 

5. ¾ÛÛ×•ýÛÛ ¸Ûó¾ÛÛ¨Ûé ›÷ÈÛÛ¼Û …Û¸ÛÛé : 

 (1) ›Ûé y = sin 
x
2 cos 

x
2 ÐüÛéýÛ ©ÛÛé yn ÅÛ”ÛÛé. 

 (2) ›Ûé y = 
1

2x–1 ÐüÛéýÛ ©ÛÛé yn ÅÛ”ÛÛé. 

 (3) …éïõÛ¶©ÛÁõ ËÛé§øà …Ü½ÛÍÛÛÁõà îýÛÛÁéõ ïõÐéüÈÛÛýÛ ? ©Ûé¶Ûä× …éïõ ŠþùÛÐüÁõ¨Û …Û¸ÛÛé. 

 (4) ›Ûé …¶Û×©Û ËÛé§øà ∑an …Ü½ÛÍÛÛÁõà ÐüÛéýÛ …¶Ûé ∑bn …¸ÛÍÛÛÁõà ÐüÛéýÛ ©ÛÛé  ∑an + bn …Ü½ÛÍÛÛÁõà©ÛÛ ÉÛä× 
¬ÛÛýÛ ? 

 (5) ˜ÛäÍ©Û ÈÛµÛ©Ûä× ÜÈÛµÛéýÛ ÈýÛÛ”ýÛÛ …Û¸Ûà ©Ûé¶Ûä× …éïõ ŠþùÛÐüÁõ¨Û …Û¸ÛÛé. 

 (6) …Ü¶ÛÜÊ˜Û©Û ÍÈÛÄõ¸Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (7) Ýïõ¾Û©Û ¾ÛéÇÈÛÛé  limx→0  
ax – bx

x  . 
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 (8) ÍÛÐü …ÈÛýÛ›÷ ËÛéÜ¨Ûïõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (9) ŠµÈÛÙÜªÛïõÛé¨ÛàýÛ ËÛéÜ¨Ûïõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸Ûà ©Ûé¶Ûä× …éïõ ŠþùÛÐüÁõ¨Û …Û¸ÛÛé. 

 (10) ËÛéÜ¨Ûïõ¶ÛÛ ÈýÛÍ©Û ¾ÛéÇÈÛÈÛÛ¶Ûà ïõÛéˆ¸Û¨Û ¼Ûé Áõà©Û ›÷¨ÛÛÈÛÛé. 

 (11) ›Ûé A = 
⎣
⎢
⎡

⎦
⎥
⎤1 0

0 3  …¶Ûé B = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤5

6
11

  ©ÛÛé AB ÉÛä× ¬ÛÛýÛ ? 

 (12) ÅÛÛ•ÛóÛ¶›÷¶ÛÛ× ¾ÛµýÛïõ¾ÛÛ¶Û ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé. 

 (13) ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ …¶Ûé ÅÛÛ“ÛÜ¨Ûïõ ÍÛÜþùÉÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (14) ›Ûé A = 
⎣
⎢
⎡

⎦
⎥
⎤0 1 + i –i

1 2 – i –5 + i  ÐüÛéýÛ ©ÛÛé A* ¾ÛéÇÈÛÛé. 

____________
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Instructions :  (1) Total five questions in this paper. 

   (2) All questions carry equal marks. 

   (3) Do as directed as required. 

 

1. (a) If y = (ax + b)m where ax + b ∈ R then prove that yn = 
m !

(m – n) ! a
n (ax + b)m – n 

where m > n. If m = n, m < n then state yn. 

OR 

  State and prove Leibnitz Theorem. 

 (b) For convergence and divergence of infinite series state and prove De’Alembert’s 
Ratio Test. 

 (c) Attempt any one : 

  (1) If y = sin (m sin–1x) x ∈ (–1, 1) then prove that (1 – x2)yn+2 – (2n + 1)x yn+1 = 

(n2 – m2)yn. 

  (2) If y = sec x then prove that (y3 – 3y1) = (3y2 – y) tan x. 

  (3) Discuss convergence of infinite series :  
0 !
1  + 

1 !
2  + 

2 !
32  + 

3 !
43  + …. 

 

2. (a) State and prove Roll’s Theorem. 

OR 

  State only Maclaurin’s Theorem. Using this expand log (1 + x), –1 < x < 1 in the 
power of x. 
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 (b) State and prove L’Hospital’s Second Law. 

 (c) Attempt any one : 

  (1) If 0 < a < b then prove that there exist a number c such that 0 < c < b and 
ab – 1
log a  = ac(1 + c2) tan–1b. 

  (2) If x > 0, then prove that x > log (x + 1) > 
x

1 + x . 

 

3. (a) If A and B are m × n square matrix then prove following result : 

  (a) (A + B)T = AT + BT 

  (b) (αA) T = αAT 

  (c) (AT) T = A  

OR 

  Prove that every square matrix can be expressed as a sum of symmetric and skew-
symmetric. 

 (b) If A and B Hermitian matrics then prove that  

  (i) (A + B)* = A* + B* 

  (ii) (AB)* = B*A* 

 (c) Attempt any one : 

  (i) If A = 
⎣
⎢
⎡

⎦
⎥
⎤1   1 0

1 –1 1
1 –1 2

 then find A–1. 

  (ii) If A = 
⎣
⎢
⎡

⎦
⎥
⎤2 1 1

4 2 2
1 2 2

 then find rank of A. 
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4. (a) Discuss the Crammer’s rule for the solution of nth  linear equation of n unknown 
variables. 

OR 

  If λ1, λ2 …. λn are characteristic values of matrix A = (adj)n then prove that λ1
3, 

λ2
3, …. λn

3 are characteristic values of A3. 

 (b) State and prove Caley-Hamilton theorem. 

 (c) Attempt any one : 

  (i) For A = 
⎣
⎢
⎡

⎦
⎥
⎤2 3

3 5  verify Caley-Hamilton theorem and find A–1. 

  (ii) Using Crammer’s rule obtain the salutation of the system of linear equation : 

   x + y + z = 6,  2x – y + z = 3, x + 3y – z = 4 

 

5. Do as directed as required : 

 (1) If y = sin 
x
2 cos 

x
2 then write down yn. 

 (2) If y = 
1

2x–1 then find yn. 

 (3) When is Alternative series convergent ? Give one example. 

 (4) If infinite series ∑an convergent and ∑bn divergent then what is convergence of 
∑an + bn. 

 (5) Define strictly increasing function. Give one example. 

 (6) Define Indeterminate form. 

 (7) Find the value of  limx→0  
ax – bx

x   
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 (8) Define Adjoint matrix. 

 (9) Define upper triangular matrix. Give one example. 

 (10) State any two methods for finding inverse of matrix. 

 (11) If A = 
⎣
⎢
⎡

⎦
⎥
⎤1 0

0 3  and B = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤5

6
11

  then what is AB ? 

 (12) State the Lagrange’s mean value theorem. 

 (13) Define Eigen value and Eigen vector. 

 (14) If A = 
⎣
⎢
⎡

⎦
⎥
⎤0 1 + i –i

1 2 – i –5 + i  then find A*. 

____________ 
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