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Answer ALL questions.  Each carries TWO marks.                                                    (10 x 2 = 20 marks)
 

1.   Let A = {x │ x = 
ସ௡ାଷ

௡
, n 𝜖 N}.  Find the lub and glb of A.

2.   Give an example for the following functions: (i

3.   State any two properties of the Riemann integral.

4.   Check whether or not the sequence (log

5.   If (sn) converges to ‘L’, then show that ((

6.   Write the formula for differentiating the sum, difference, product and quotient of 

two functions.  

7.   Show that f(x) = [x] on [1, ∞] is monotonic increasing but not strictly increasing.      

8.   Give an example for a function which is continuous at a point but not differentiable at that      

point.  

9.   Define upper sum and lower sum of a bounded function ‘f’ defined on the closed bounded      

interval [a, b] with respect to any partition P of [a

10. Distinguish between linear independence and linear dependence of k vectors and give an     

example.  

 

Answer any FIVE questions.  Each carries EIGHT marks.                                                (5 x 8 
 
11. If ∑ 𝑎௡ is a series of non-negative numbers and  s

                                       (i) ∑ 𝑎௡converges if (s

                                      (ii) ∑ 𝑎௡diverges if (s

12. If  ∑ 𝑎௡ converges absolutely, then prove that the series 

13. Let f(x) = 1 + x when x > 1, f(x) = 1 

14. Examine the continuity of the function at the origin:

f(x) =  ቊ
௫ ି │௫│

௫
, 𝑥 ≠ 0

1  ,          𝑥 = 0
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SECTION – A 

Answer ALL questions.  Each carries TWO marks.                                                    (10 x 2 = 20 marks)

N}.  Find the lub and glb of A. 

2.   Give an example for the following functions: (i) f is onto (ii) f is many one into.         

3.   State any two properties of the Riemann integral. 

4.   Check whether or not the sequence (log
ଵ

௡
 ) diverges to minus infinity.  

) converges to ‘L’, then show that ((-1)nsn) oscillates.                                                          

6.   Write the formula for differentiating the sum, difference, product and quotient of 

∞] is monotonic increasing but not strictly increasing.      

ve an example for a function which is continuous at a point but not differentiable at that      

9.   Define upper sum and lower sum of a bounded function ‘f’ defined on the closed bounded      

interval [a, b] with respect to any partition P of [a, b]. 

10. Distinguish between linear independence and linear dependence of k vectors and give an     

SECTION - B  
 

Answer any FIVE questions.  Each carries EIGHT marks.                                                (5 x 8 

negative numbers and  sn = a1 + a2 +  ... + an, then show that

converges if (sn) is bounded. 

diverges if (sn) is not bounded. 

converges absolutely, then prove that the series ∑ 𝑎௡ converges but not conversely.      

13. Let f(x) = 1 + x when x > 1, f(x) = 1 – x when x < 1 and f(x) = 0 at x = 1.  Find lim

continuity of the function at the origin: 
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) f is onto (ii) f is many one into.          

                                                 

6.   Write the formula for differentiating the sum, difference, product and quotient of  

∞] is monotonic increasing but not strictly increasing.       

ve an example for a function which is continuous at a point but not differentiable at that       

9.   Define upper sum and lower sum of a bounded function ‘f’ defined on the closed bounded       

10. Distinguish between linear independence and linear dependence of k vectors and give an      

Answer any FIVE questions.  Each carries EIGHT marks.                                                (5 x 8 = 40 marks) 

, then show that 

converges but not conversely.       

x when x < 1 and f(x) = 0 at x = 1.  Find limx→1f(x).  
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15. Give a brief motivation leading to the definition of Taylor series and Maclaurin series        

expansion of a function f. 

16. Define improper integrals of first, second, and third kind and give an example for each kind.  

17. Let f(x) = x (0 ≤ x ≤ 1).  Let P be the partition {0, 
ଵ

ସ
, 

ଶ

ସ
, 

ଷ

ସ
, 1} of [0, 1].  Compute U [f; P] 

and L[f; P]. 
18.If a sequence of real numbers (sn) converges to ‘L’, then prove that any subsequence of    
      (sn) also converges to ‘L’. 
 

 
SECTION – C 

 
Answer any TWO questions.   Each carries TWENTY marks.                                (2 x 20 = 40 marks) 
 
19(a) State and prove a necessary and sufficient condition for the convergence of a monotonic     

sequence.                                                                                                                               (10) 

19(b) Examine the convergence of the sequence ((1 + 
ଵ

௡
)n).                                                     (10) 

20(a) State and prove Leibnitz fundamental theorem on alternating series.                             (15)                                               

20(b) Illustrate that if any one of the two conditions for convergence is removed from the      

          Leibnitz theorem, then the series need not be convergent.                                              (05) 

21(a) Define the convergence of the improper integrals of first kind and examine the      

convergence of the integrals:   (i) ∫
ଵ

௫మ
 𝑑𝑥

ஶ

ଵ
  (ii) ∫ 𝑒ି௫ஶ

଴
𝑑𝑥  (iii) ∫

ଵ

√௫
𝑑𝑥

ஶ

ଵ
                   (12) 

21(b) Use µ - Test for testing the convergence of (i) ∫
௫మௗ௫

(௞మା ௫మ)మ

ஶ

଴
    (ii) ∫

௫యௗ௫

(௞మା ௫మ)మ

ஶ

଴
 .             (08)                                      

22(a) Discuss in detail about the inductive procedure of Gram-Schmidt Orthogonalization.  (10) 

22(b) Write an explanatory note on the characteristic value problem and give the definition 

of the characteristic roots and vectors of a matrix with an illustration.                          (10) 
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