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SECTION-A 

All the first ten questions are compulsory. They carry 1 mark each. 

1 Evaluate 
. Ix 21 
ltm -- -

X ► 7 /4 X- 2 

2 State true or false: Every uniformly continuous function is continuous. 

3 Determine the points of discontinuity of the greatest integer function. 

4 Stale the mean value theorem. 

5 Define J uniformly continuous function . 

G Ouftnr~ .J diffm entir1blc function at c1 point. 

P.T.O. 

VTM
 N

SS C
OLL

EGE L
IB

RARY



7- Give an example of a real va lued function which is discontinuous at every point 

of R. 

8 Define upper integral of a function f. 

9 When do you say that a bounded rea l function f is integrable on [a ,b]? 

10. State true or fa lse : If Jrl is integrable on [a ,b] then f is also integrable on [a ,b]. 

(10 x 1 = 10 Marks) 

SECTION - B 

Answer any eight questions. Each question carries 2 marks. 

x 2 

11 . Evaluate lim -, I 
X ➔ O X 

12. Prove that the Dirichlet's function f defined on R by f(x ) = . . . 
{

1 if x is irrrational 

- 1,r x ,s rat,onal 

is discontinuous at every point. 

13. If f: A ➔ R and g : A ➔ R are continuous at a point c E A , show that f (x) + g(x) 

is also continuous at c. 

14 Is the function f(x) = _! uniformly continuous on (0, 1]? Justify . 

X 

15_ Prove that {f(xn)} is a Cauchy sequence for every Cauchy sequence {xn} in R 

where f is a uniformly continuous function. 

16 If f 1s di fferentiable in (a, b) and f ' (x) ~ 0 for all x c (a, b), show that f is 

monotonically decreasing. 

17 . Show b y c1n example that a bounded function in [a ,b) need not be continuous in 

fa .Ii] . 

18. If f : A . > R is differen tiable at c1 point c 1-'. A. thl~n f is continuous c1 t c 35 well . 
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I ~) Find lhc value of ,)· for lhe function f (x ) _ x2 1- 4x + 3 lo be uniformly continuous 

111 llln 111lervo l l- l , 1], given ,·· 
1 

10 

20 Chuck whether lhe fo llowing function is integrable over [0, 1]: f(x) = 1 if x E (0,1] 

--ind x is rational and f( x ) - 0 if x c 10, 1] and xis irrational. 

b b 

2 I Show th3t ff dx "f f dx . 

22. Show that if f and g are bounded and integrable on [a,b] , such that f ~ g , then 

I) I) 

ff dx ':: f g dx. 

d -1 

(8 x 2 = 16 Marks) 

SECTION-C 

Answer any six questions. Each question carries 4 marks. 

23 { 

· 1 I 

. . ' X sin - ,or X -:t- 0 
Test the conl111u1ty of the function at x = 0 f(x) = x' 

0,for x = 0 

24. Explain Lipschitz functions with the geometrical interpretation. 

25. Show t11a t o uniformly continuous function preserves Cauchy sequences. 

26 Suppose f is a real differentiable function on (a,b] and suppose f' (a) < ;1 < f' (b) . 

Prove that there is a point x E ( a, b) such that f' ( x ) = A . 

St..i te and prove cllain rule of differentiation. 

St;,te ::ind prove Oarboux·s theorem. 

Prove that . if f 1s monotonic in [.1 ,IJ], 1t is integrnblP in (a,b]. 
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30. If f and g are integrable in [a ,b] then show that fg is also integrable in f a,b] . 

31 . Show that the Dirichlet s function g( x) = _ _ is not integrable. . . , { 1 for x rational . 

0 for x ,rratJOnal 

(6 x 4 = 24 Marks) 

SECTION - D 

Answer any two questions. Each question carries 15 marks. 

32. Let f : A ➔ R be continuous on A. If K c A is compact, then prove that f (K) is 

compact as well. 

33. State and prove Intermediate value theorem. Is the converse true? Justify your 

answer. 

34. Prove that a bounded function f is integrable on [a ,b) if and only if for every c > 0 

there exists a partition P such that U (P,f) - L (P, f) < £ . 

35. If f is bounded and integrable on [a,b] and k is a number such that Jt(x)I :S k for 

b 

all x E [a, b]. Prove that ff dx :S k(b-a) . 

a 

(2 x 15 = 30 Marks) 

4 R - 1222 

VTM
 N

SS C
OLL

EGE L
IB

RARY


