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Note : This question paper is divided intoc two sections.
Instructions are given in each section. Answer questions

accordingly.
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1. Answer all questions. Write True or False for each

statement. [2x10=20]
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Iz fx.y)istotlly differentiable, then £ and f both |
. E Y i
XISt hnllcly, '
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The extremum of f{x, y) = 6x — 4y - x* - 2y* is at
(3.-1).

f(x. ) = 6x ~ 4y — x* - 2y* & TCH A (3.-1)
W2

The lower R-integral cannot exceed the uppeg
R-integral.
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A bounded function is always R—integrable.
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z () I La, and Lh, be two scrics of positive
terms which converge to L and M respectively,

() Hr:”-‘a&@: ..... , where R is the region bounded then Y¢, converges lo the sum LM, where

byy=0,x=0andx+ y=1.
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. cos2x cos3x
(h) The series cosx + Y + 3

+....., converges
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Note : This section is divided into three groups. Answer five

questions in all, selecting at least one from each group.
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(i) _L \Esmxdx,a 0, is convergent for finite v WW@W%@@WH@%W |
of x. :
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x % Giftg 9t & fe J m% sin x dbx, oEr a> 0, / State and prove Taylor's theorem for a function f(x, y) in teo
' WX

vaniables. Use this theorem to find the conditions of extremum

Tard %I . of f(x, y).
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@  Given, f(x.3)= z, =5 (60200
=0 (x, 3) = (0, 0)

Prove that (i) both f_and f’ are continuous at (0, 0)

(ii) f_(0.0) = 1.and f (0.0) =-1.

vl

Rar 2, f(x»= i’ -::1#1 . (x,1)=2(0,0)

- 0 (x. ) =(0.0)

Rz BT () (0.0) W £, T £ A & Faq &
(ii) £,(0.0)- 1T £,(0.0)--1

(b) P is a point inside the triangle ABC such that
pal | PB? + PC’ is minimum. Find the position of P.

B ABC 3 Wl @ Reg P @ R 8 &

pAl i PB} + PC' FAEW & P @ i W@

T
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Prove that, if a function fis totally differertiable a1

(X, ¥, ) then fis continuous at (., v, ).

mﬂﬁﬂ\i’,ﬂﬁﬁqﬂhn.ynjﬂm T
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Prove that. of all the rectangular parallelopiped of

the same volume, the cube has the least surface.
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Define R-integrability on [a, b]. Show that if f be

defined on [a, b] by, f(x) =k, ¥x e (a,b], where k
is a constant then prove that f €R [a, b] and

[" )t = kth-ay.

[a. b] T R-#HEAAAA @ qftwmr &
a1, {a.b) W uiraifad &, fx) =k, Vx € [a,b]
T k0F A Y, % AN, @ R b R

f€R |a. b 0§ r fx)dy = k(b -a)

Prove that, if f is continuous on |a, b] then
/ €R |a, b]
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6. (a)
(b)
7. (a)
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Let f €R [a. b], (h=a) and m. M he the
bounds of f on [a. b] then prove that,

mb-a)< [ f(x)de< M(b-a).

AR feR[a.b), (b2a) & T B [a,b] T m
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mib—a) < j’ f(x)dx< M(b-a).

Show that the integral of an integrable function is

continuous.
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Test the convergence of the integral .[u
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State and prove Stoke's theorem,
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If' S be the upper half surface of the sphere
x* 4+ ¥+ 27 =1 and C be its bounding curve, then

verify Stokes' theorem for F = yi + zj + xk .
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Define uniform convergence of (i) sequence and (i)
series of functions. State and prove Weierstrass's M-
test for uniform convergence.
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Does the sequence {fn} where fn(x) = nx (1 - x)
converge uniformly on [0, 117

I A () T ) =nx (1 - %), I

[0, 1] T HHHFey & AR 14
Test for the uniform convergence of the series :

X

— and (i) X7 )

(n+x)

() =

x
n{1+.wc’)ﬁ
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Show that the sequence {fn} where fa(x) = —
is uniformly convergenton R.

X

Rz BT B TR (fn) T fulx) = ——
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(b)

(a)

wol,

If u,. u,, uy,....u ... be a sequence of numbers
between 0 and 1, then prove that 3 (1 +u)is
1

convergentif 3 u_ isconvergent.
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Define a metric space. Let X be a non—empty set.

For x, y € x we define,
dix,y)=0, if x=y
=1, if,\';' £Y
Prove that d is a metric on x. What name is given to

it?
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d(x,y)=0, & x=y
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(b) Define a topological space, let X be a non—empty set
and T be the power set of X. Prove that, T is a

topology on X.
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