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The figures in the margin indicate full marks
for the questions

Answer five questions, choosing one from each Unit

UNIT—I

1. (a) Show that a bounded function which
has only a finite number of points
of discontinuity in [a b] is integrable
in [a D). 5

(b) Integrate in [0, 2] the function f, where
f(x) = x[x] and [x] denotes the greatest
integer not greater than x. S
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()
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Show that

Iq sin x

dx| <

2
P x p

if g> p>0.

Examine the convergence of
o i
0 X3+ x?)

Show that the improper integral

e SIN X
f dx
0 x

is not absolutely convergent.

Prove that
-ax _ _—bx
J. edleog(b) (@, b>0)
0 x a
UNIT—II
Show that the function ¢(y) defined by

o) =[ flx o dx

is continuous on [cd], where f is a
continuous function on the rectangle
[a, b; ¢, d].
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(b)

()

(b)

()
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If |a]< 1, show that

1

J-n log (1 +acosx) dx = nsin-l a

0 cos x

If f is continuous in the rectangle
@ B; ¢, d], then show that

TS pee vrayjeve = [ 7t ey

Establish the uniform convergence of

J-ooxsmxydx Y=k >0)
1+x?

Evaluate

J-oo om0 Smedx

0 X
where o > 0.
Show that

J‘°° e~ dy = £

2
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5. (a)
(b)

(c)

6. (a)
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UNIT—III

Write on the following : 2+3=5

(i) A curve in R?
(i) The line integral Ic f (% y)dx, of the

function f along the curve C

Show that
[, YE=XAY _ _on
x2 +y
round the circle C: x? +y2 =

Evaluate the integral

Ic x2dx+xydy

taken along the line segment from (1, 0)
to (0, 1).

Change the order of integration in the
double integral

and hence find the value.
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(b)

(c)

7. (a)

(b)

(c)
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Verify Green’s theorem by evaluating in
two ways the line integral

J (nydx+ xyzdx)

taken along the closed path formed by
y=xand x? = y3 in the first quadrant.

Evaluate
” x? Yy 2dx dy
over the domain

(6y):x20,y>0, (x? +y?) <1}

UNIT—IV

State Bolzano-Weierstrass theorem.
Give an example of an infinite set which
possesses a limit point but is not
bounded. Mention why the point is a
limit point and why the set is not
bounded.

Prove that a set is closed if and only if
its complement is open.

Prove or disprove the following :
(i) F ={(1, 1), ne ]N} is a cover for
n

0, 1]
(ii) The set (1, 3] is closed in (1, 5)
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5

2+4=6

S

2+2=4

(b)

()

(b)

()
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Prove that the wunion of any finite
number of compact subsets of R is
compact.

Show that the set Q of all rational
numbers is not closed.

Lt f: S — T be a function from S to T. If
Xc Sand YcT, then prove that—

() X =f"1(Y) implies f(X)CY;
(ii) Y = f(X) implies X c f ().

UNIT—V

Discuss the continuity at x =a of the
function f(x), where

%2
flx) = ~—-a, for O<x<a
a
a3
=a-—, for x>a
X

Let f be strictly increasing on a set S in
R. Then show that f™! exists and is

strictly increasing on f(S).
Show that the function f:(0,1)—>R
given by
1
f==
x

is not uniformly continuous.
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(7))

10. (a) Let

x+y, if x=0o0ry=0

1, otherwise

f(x,y)={

Find D,f(0, 0), D,f(0, 0). Also check
whether this function is continuous or

not at (O, O). 2+2+2=6
(b) Let
2 _ .2
YY) hen (x4 %0, 0)
fy={ x*+y?
0 , when (x4=(00)
Is fiy (O, 0) = [y« (0, 0)? 6
(c) The function f is defined as
Xy
——~——, when (x, y)#(O, 0)
fle Y =1x* +y”
0 , when (xy=(00)

Find the directional derivative of this
function at (0, 0) in the direction of

u =(cosb, sin0) 3

* Kk k
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