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SECTION A  

Answer ALL the questions  

1 Define the following.                                                                                                           (5 x 1 = 5) 

a) Raabe’s test K1 CO1 

b) Maxima and minima of a function K1 CO1 

c) Upper and lower Riemann integrals K1 CO1 

d) Basis and Dimension K1 CO1 

e) Inner product space K1 CO1 

2 Fill in the blanks.                                                                                                               (5 x 1 = 5) 

a) The function 2)(  xxf is not differentiable at the point ____________ K2 CO1 

b)  )...321(
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 is equal to _______________. K2 CO1 

c) 

Let kxf )(  (= constant) on [a,b] and g be monotonically, non-decreasing on [a,b].  

Then  
b

a

dgf ________. 
K2 CO1 

d) 
Any subset containing (n+1) vectors of an n-dimensional vector space is linearly 

_________ 
K2 CO1 

e) A finite dimensional real inner product space is called as _______________ K2 CO1 

SECTION B 

  
Answer any THREE of the following questions.                                                          (3 x 10 = 

30) 

3 
Prove that the sequence  nu  defined by 71 u , nn uu  71  converges to the 

positive root of the equation 072  xx . 
K3 CO2 
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A function )(xf is defined as follows: 
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Examine its continuity and derivability at 
2


x . 

K3 CO2 

5 
If S, T are two subsets of a vector space V, then prove that (i) )()( TLSLTS    

(ii) )()()( TLSLSUTL   (iii)   ).()( SLSLL   
K3 CO2 

6 

(i).If  baRf , , then prove that abifabMdxxfabm

b

a

  )()()( ; where m 

and M are the infimum and supremum of f on [a,b]. 

(ii) Let xxf )(  for ]1,0[x and let 
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,0P be a partition of [0,1].  Compute 

U(P,f) and L(P,f). 

K3 CO2 

7 Find the characteristic and minimal polynomials of each of the following matrices K3 CO2 
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                                                                 SECTION C                                             

       Answer any TWO of the following questions.                                                           (2 x 12.5 = 25) 

8 

(i).Prove that a sequence is convergent if and only if its a Cauchy sequence.  (7+5.5)    

(ii). Show by applying Cauchy’s convergence criterion that the sequence  na  where 
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an  is not convergent. 

K4 CO3 
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Let RRf : be such that 
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.  Determine the 

values of a, b, c for which the function is continuous at x = 0. 

K4 CO3 

10 Prove that the set of all ordered n-tuples forms a vector space over a field F. K4 CO3 

11 

Determine the characteristic roots and the corresponding characteristic vectors of the 

matrix 
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A  and show that the matrix satisfies Cayley Hamilton 

theorem. 

K4 CO3 
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SECTION D 

       Answer any ONE of the following questions                                                                 (1 x 15 = 15)  

12 Prove that a monotonic sequence is never oscillatory. K5 CO4 

13 

(i).State and prove L Hospital Rule for determining the true value of the 

indeterminate form
0

0 .                                                                                     (7+8) 

(ii) Evaluate: (a) 
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K5 CO4 

  SECTION E 

   Answer any ONE of the following questions                                                                     (1 x 20 = 20) 

14 

(i).Using integral test, test the convergence of the series:                              (10+10)                            
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(ii) Reduce the following quadratic forms in three variables to real canonical form 

and find its rank and signature: 

 211332
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1 41841436 xxxxxxxxx  . 

K6 CO5 

15 

(i).Given that the set S below spans R
3.

 Find a basis of R
3
 which is contained in S. 

)}2,3,5(),2,3,1(),5,9,3(),8,15,5(),3,6,2{(                                            (10+10) 

(ii) Let f and g be two functions.  If lxf
ax




)(lim  and mxg
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K6 CO5 


