
MK-118 1 P.T.O. 

Seat No. :  _______________  MK-118 
July-2021 

B.Sc., Sem.-I 
CC-101 : Mathematics 

(Calculus and Matrix Algebra)  
Time : 2 Hours]  [Max. Marks : 50 

 
 : (1) Section – I     . 
  (2) Section – I     . 
  (3) Section – II  -9  .    

 
Section – I 

 

1. ()      . 7 
 ()  y = sin (mcos–1 x) ; x ] –1, 1 [       
  (1 – x2) yn + 2 – (2 n + 1) xyn + 1 – (n2 – m2)yn = 0 7 
 
2. ()      ’       .   7 
 ()   . 
  (1) [(n3 + 1)1/3 – n] 
  (2) (–1)n [  n  –  n – 1]  7 
 
3. ()       . 7 
 () f(x) =  x   g(x) = 2x + 1       [1, 4]  

    .      ‘c’ . 7 
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4. ()     f(x) = cos x ; x  R  x    . 7 
 ()  . 

  (1) 0x
lim (sec2 x)cot2x 

  (2) 0x
lim    

1
x2 – 1

cot2x   7 

 
5. ()  A  n-        A(adj A) = (adj A) A = | A | In. 7 

 ()  A = 















987
654

312
    -    . 7 

 
6. ()  A  m × n   B  n × p        (AB)T = BTAT. 

 7 

 ()  A = 









i
i

i
i

24
313

5
2     A* = (AT)

___
 . 7 

 
7. ()   ( ≠ 0)     A = [aij]n        

  (i) 1  A–1    . 

  (ii) | A |    adj A    .  7 

 ()  A = 










110
011
101

          

  . 7 
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8. () -    A = 















211
121

112
   . 7 

 ()  A = 










211
010
112

       ,  

  A8 – 5A7 + 7A6 – 3A5 + A4 – 5A3 + 8A2 – 2A + I     . 7  

 

Section – II 
 

9.   . ( ) 8 

 (1)  y = (2x + 3)4   y4(1) . 

 (2)  y = 1
cosec(2 + x)    yn . 

 (3)   1
n3/2   . 

 (4)  f(x) = | x – 1 |, x  [0, 2]         ? 

   . 

 (5)  (1 + x)m   x  . 

 (6)   f(x) = x5 + 1, x  R    . 

 (7)   A  A + A*    . 
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 (8)       . 

 (9)  A        . 

 (10)    AX = B ,     ?  

 (11)  A   . 

 (12) -  . 
____________ 
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Instructions : (1) All Questions in Section I carry equal marks. 
   (2) Attempt any THREE questions in Section I. 
   (3) Question 9 in Section II is COMPULSORY. 

 
Section – I 

 

1. (A) State and prove Leibnitz’s theorem. 7 
 (B) If y = sin (mcos–1 x) ; x ] –1, 1 [ then prove that  
  (1 – x2) yn + 2 – (2 n + 1) xyn + 1 – (n2 – m2)yn = 0 7 
 
2. (A) State and prove De’Alembert ratio test for the infinite positive series.   7 
 (B) Discuss the convergence of the following series :  
  (1) [(n3 + 1)1/3 – n] 
  (2) (–1)n [  n  –  n – 1]  7 
 
3. (A) State and prove Lagrange’s Mean Value Theorem. 7 
 (B) Verify Cauchy’s mean value theorem for the functions f(x) =  x  and                               

g(x) = 2x + 1 in the interval [1, 4], if possible then find ‘c’. 7 
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4. (A) State Maclaurin’s theorem. Using this obtain f(x) = cos x ; x  R in the                
powers of x. 7 

 (B) Evaluate limit. 

  (1) 0x
lim (sec2 x)cot2x 

  (2) 0x
lim    

1
x2 – 1

cot2x   7 

 
5. (A) For a square matrix A of order n, prove that A(adj A) = (adj A) A = | A | In. 7 

 (B) Express the matrix A = 















987
654

312
 as a sum of symmetric and skew-

symmetric matrix.  7 
 
6. (A) For matrix A of order m × n and matrix B of order n × p, prove that                             

(AB)T = BTAT.  7 

 (B) Verify A* = (AT)
___

 for a matrix A = 









i
i

i
i

24
313

5
2 . 7 

 
7. (A) If  ( ≠ 0) is an Eigen value of an invertible 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.  7 
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 (B) Find the Eigen values and Eigen vector corresponding to any one Eigen value of 

matrix A = 










110
011
101

. 7 

 
8. (A) Using Cayley – Hamilton theorem find the inverse matrix of a matrix  

  A = 















211
121

112
. 7 

 (B) For a matrix A = 










211
010
112

 find a matrix represented by the matrix polynomial,  

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

Section – II 
 

9. Give answer in short. (Attempt any Eight) 8 
 (1) If y = (2x + 3)4 then find y4(1). 

 (2) If y = 1
cosec(2 + x)  then find yn. 

 (3) Write the convergence of  1
n3/2 .  

 (4) Can we apply Lagrange’s theorem for function f(x) = | x – 1 |, x  [0, 2] ? Justify 
your answer.  

 (5) Write the expression for (1 + x)m in terms of x. 
 (6) Show that the function f(x) = x5 + 1, x  R increasing.  
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 (7) Show that A + A* is Hermitian matrix for a square matrix A. 
 (8) Define Upper triangular matrix with illustration. 
 (9) Write the condition for the existence of inverse of a square matrix A. 
 (10) For the system of linear equations AX = B, when the unique solution exist ?  
 (11) Write down the characteristic equation of a square matrix A.  
 (12) State the Cayley – Hamilton theorem.  

____________ 
 
 
 
 

 


