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SECTION ~1 .

Al the first 10 questions are compulsory. Each carries 1 mark.

1z

2.

State sequential criterion for continuity.

Give an example for a function f such that f is not continuous at any point of its
domain.

Find g'(x) if g(x)=v5-2x + x*.

e’ -1
=

Evaluate lim
x—=0

Find f(x) for n eN, if f(x)=cosax,xeR, a=0.

Give an example for a non- Riemann integrable function.
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10.

x2
if F(x)= [ (1+£)"dt then find F'(x).
0

State substitution theorem.

Define a null set.

1
If F(x)=1for x = %%% and F(x)=0 elsewhere on [0,1] evaluate [F .

il
5’ !

SECTION = I

Answer any eight questions. Each question carries 2 marks.

1.

.

13.

14.

15.

16.

17.

18.

Let / R be an interval and f:/ — R be increasing on /. Suppose ¢/ is not an
end point of . Then prove that lim—f = sup{f(x): x e /,x <c}.
X—C

If | = [a, b] is a closed and bounded interval and f:/ —» R is continuous on /,
prove that fis bounded on /.

Let / be an interval and f:/ ->R is continuous on /. Then show that f(/) is an
interval. '

Show that both f(x)=x and g(x)= x -1 are increasing on [0,1], but their product

fg is not increasing on [0,1].

x? sin[i} for x #0
Find f'(0), if f(x)= X ;
0 for x =0

Show that every constant function on [a, b] is in R[a, b].

If f,g e Rla,b] show that f +g € Rla,b)].

Show that every countable set is a null set. -
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19,

20.

21.

22,

Use the mean value theorem theorem to find approximate value of /105 .

If 0<a<1anda> 0, b>0showthat a°b"* <aa+(1-a)b where equality holds
if and only if a = b.
Insinx

Evaluate lim+ :
x>0  Inx

State Lebesgue's Integrability Criterion. Use the result to show that Thomae's
function is Riemann Integrable.

SECTION - 1lI

Answer any six questions. Each question carries 4 marks.

23.

24.

25.

26.
27.

28.

29.

30.

31.

State and prove continuous inverse theorem.

If f:/ >R and c €1, prove that f is differentiable at c if ¢ and only if, there exists
a function @ on | that is continuous at ¢ and satisfies f(x)-f(c)=(x)Xx -c). In

that case show that p(c) = f(c). Find the function ¢(x) for f(x)=x", x eR.
State and prove fundamental Theorem form 1. Use fundamental theorem to

10
evaluate [sgn(x)dx .
-10

State and Prove Bolzano's Intermediate Value Theorem.

State and prove chain rule for differentiation.

Let ¢ be an interior point of the interval / at which f:/ —-R has a relative
extremum. If the derivative of f at c exists show that f(c)=0. |

Let g:R—> R be defined by g(x)= x +2x> sin[%]. for x =0 and g(0)=0. Show

that g is not monotonic in any neighborhood of 0.
Prove that 1 —%xz <cosx forall x eR.
If f € % [a,b] show that the value of the integral is uniquely determined.
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SECTION = IV

Answer any two questions. Each question carries 15 marks.

32. (a)

33. (a)

34, (a)

(b)

35. (a)

If I=[a,b}f:I—>R is continuous on / and if f(a)<0<f(b), then prove that
there exists a number ¢ e (a,b) such that f'(c)=0.

Find the roots of f(x)= xe* —2 =0 with an error less than 102,

State and prove Squeeze Theorem.

If 7 :[a,b] > R is monotone on [a, b], then prove that f « R [a, b].

Explain briefly the tagged partition, norm of a partition and the Riemann
sum. Define a Riemann Intergrable function on a closed bounded interval

in R.
i
Prove that h(x)= x,x [0,1] is Riemann Integrable. Evaluates [h.
0

State and prove Taylor's Theorem.

Use Taylor's Theorem with n = 2 to approximate ¥/1+x , x >-1.
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