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Group - A

Answer any ten of the following questions : 2×10=20

1. Define neighbourhood of a point.

2. State the completeness property of R.

3. Define supremum of an ordered set. Show that it is

unique.

4. Prove that  1 ; 0n n n n    

5. Find the limit of the sequence 
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6. Define local maximum and local minimum of a function

in two variables.

7. If    cos log sin logy a x b x   then show that

2
2 1 0x y xy y   .

8. State Lagrange’s mean value theorem.

9. What do you mean by conditional convergence of a

series?

10. For real constants a and b, let

 
 

sin 2 , when 0;

, when 0.

a x xf x x
x
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If f is a differentiable function, then find the value of

 a b .

11. State two fundamental properties of integration.

12. Evaluate 
0

2lim
sin

x x
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e e x
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



 


13. Show that the function      f x x x    is a

discontinuous function where  x  is a continuous

function and  x  is a discontinuous function.

14. Define Jacobian.

(   2   )

15. Evaluate 2 3x ye dxdy  over the triangle bounded by the

lines x = 0, y = 0 and 1.x y 

Group - B

Answer any four of the following questions : 5×4=20

16. Show that the sequence na   defined by 1 1a   and

12n na a    converges to the positive root of the

equation 2 2 0x x   .

17. State Leibnitz theorem. Use the theorem to find y
n
  if

3.axy e x

18. Discuss the convergence of the series

2
1 , 0.

(log )
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19. Evaluate ( )xy x y dxdy  over the area between

2y x  and y = x.

20. When does the function sin 3 3sinx x  attain maximum

or minimum value in  0, 2 ?

21. Establish the relation between Gamma and Beta function

that is   ( ) ( )
,

( )
m n

B m n
m n

 
  .
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Group - C

Answer any two of the following questions : 10×2=20

22. (i) Test the convergence of the series

     2 2 2
1 1 3 1 3 5
2 2 4 2 4 6

    
  

 4

(ii) If 
1

2

sin , | | 1,
1

xy x
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 then show that

     22
2 11 2 3 1 0.n n nx y n xy n y       6

23. (i) Evaluate 
2

0 4 2 2

a a

ax

y
dy dx

y a x
  by changing the

order of the integration. 5

(ii) Use Taylor’s infinite series expansion to show that

3 5
sin

3! 5!
x xx x    for all real x. 5

24. (i) Show that the rectangle inscribed in a circle has

maximum area when it is a square. 5

(ii) Prove that    1, ,mm n m n
m n

  
 . 5

25. (i) If a function    2 2sin
, 0

a x
f x x

x
   and

 0f k , find the value of k for which  f x  is

continuous at 0x  . 5

(   4   )

(ii) Prove by induction that the Leibnitz rule for

successive n  derivative of two functions u and v is

given by   0 .
n n n i i
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