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SECTION _ A

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

1 Fvahrate- lim ll , - l"-"t n)

2. State true or false : Every continuous function in a closed interval is bounded.

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

4. State Rolle's theorem.

5. Define a uniformly continuous function.

6. Define a differentiable function at a point.

P.T.O.



8.

10.

7. Give an example of a real valued function which is discontinuous at every point
of R.

Define upper integral of a function f
When do you say that a bounded real function f is integrable on [a, b]?

State true or false : lf lfl is integrable on [a, O] ttren fis also integrabte on [a, b].

(10x1=,t0Marks)

SECTION - B

Answer any eight questions (11 - 26). Each question carries 2 marks.

r 1. Evaluate the limit , tlm lx-21
, -,2 X_2

12. Lel f and g be real valued functions
rim tr(x)s(x)l= lim f(x). lim s(x).

then prove that

't3. prove that the Dirichtet's function f defined on R by f(x)=.11 
when x is irrational

' t lwhen x is rational
is discontlnuous at every poinl.

14 lf f, 9 be two functjons contjnuous at a point c, then the funclion f +g is also
continuous at c.

Showthatthe function f(x)=x2 is uniformly continuous on [-1, 1].

Prove that 'lf(x,)) is a Cauchy sequence for every Cauchy sequence {x,l in n
where f is a uniformly continuous function.

lf f is differentiable in (a,b) and i'(x)<0 for all xe(a,b), show thal f is
monotonically decreasing.

Show by an example that a bounded function in [a, b] need not be continuous in

[, ol

15.

16.

17.

18.
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19. Let f be defined on [a, bj. lf f is differentiable at a point ce[a,b], tnen f is

continuous at c.

20. Suppose Fand g are defined on [a, t] anO are differential at a point xe [a,b].
Prove thal,-f9 is differentiable.

21 . Give an example to show that continuous ,unction need not be differentiable.

22. Check whether the following function is integrable over t0, 1l :

f(x)=1 if xe[0,1] and x is rational and f(x)=O it xe[0, t] and x is irrational.

Showthat [rar tro,.
3a

lf P and Q are two partitions ot [a, O] anO P q Q then for a bounded function f,
prove that u(O,f)- L(o,f)< u(p,f),1(p,t).

24.

25. Show that if f and g are bounded and integrable
bb
lldx>lodx.

on [a, o], such that f> g, then

26. lf f is bounded and integrable in [a, O], Rrove thal there exists a number 4 lying
b

between a and b such that if61Ox=p(A-a).

(8x2=16Marks)

SECTION - C

Answer any six questions (27 - 38). Each question carries 4 marks.

27. Show that the timit r,r,-of rinll does not exist.
\ X)

28. State and prove extreme value theorem.

29. Prove that a function which is continuous on a closed interval is uniformly
continuous on that interval.
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30. Suppose f is a real differentiable function on [a, O] anO suppose f'(a) <2 < f'(b).
Prove that there is a point xe(a, b) such that f'(x)=2.

31. Prove that if f is differentiable on an open interval in (a,b) and f attains a
minimum value at some point c in (a, O) tnen f'(c) = O.

32. State and prove chain rule ef differenliation

33. State and prove Darboux's theorem.

1

34. Compute Jfdx where f(x)=]xl.
1

35. State and prove Mean value theorem.

36. Provethat if f is monotonic in [a,O],tnenf is integrable in [a, b].

37. lf f and 9 are integrable in [a, O] ttren show that fg is also integrable in [a, b].

38. Prove that a continuous function in a closed interval is integrable in that interval.

sECTroN-D 
(6x4=24Marks)

Answer any two questions (39 - 44). Each question carries 15 marks.

39. Define Lipschitz functions. Show that every Lipschitz function is uniformly
continuous. ls lhe converse lrue? Justify.

40. State and prove lntermediate value theorem. ls the converse true? Justify.

41. State and prove chain rule for differentiation.

42. Suppose f and g are real and differentiable in (a,b) and that f'(x)ro for att

xe(a, o).lt lim 9(x)=+"o then show that 11, 9J-'):1;rpl;". 1;. 9G):1.
' -a f'(x) r-a f(x)

43. A bounded function f is integrable on [a, O] it and only if for every r>0 there
exists a partition P such that U(P,t)- L(P,f)<€ .

44. State and prove fundamental theorem of integral calculus.

. (2 x 15 = 30 Marks)
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