3 (Sem-6) MAT 2
2017
MATHEMATICS
' ( General )
Paper : 6.2
( Advanced Calculus )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
W] 2IART Te fa

(a) Define a bounded metric space.

451 1R T T e 7 |

(b) What is closed set?
3T IS I @A ?

(c) What is the value of F(%)?
r(%) AW 2
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(d)

(e)

(g

(h

(i)

G)

A7]745

(2)

Define Cauchy sequence.

IR S ice faa o

Find the limit point of the fellowing set :
o FRISHR At g ey w41

1 11
{1’2’5’2’ }

‘What are equivalent metrices?

YA R T I Q@CA ?

What is the value of I'(0)?
)3 = &2

Define improper integral.
S T il |

Give the definition of open sphere.
T& oNerd igem fun |

For what values of m and n, the Beta
function

1 _
fox™ -0 ax

is convergent?

meF n3I &R 7 I3
1 -
fox™ e -x0n T ax

351 FEwcor ISR 2'7 2
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(3)

2. Answer the followiﬂg questions : 2x5=10
Tod ePICIRT Ted fa
(a) ‘Define metric space.
A T e o
(b) If f(x) be defined on [0, 2] as
flx) = x+x?

—x2+x

, when x is rational

3
, when xis irrational

evaluate the upper and lower Riemann
integrals of f over [0, 2].

[0, 2] SRS f(x) F TRRE FI1 0B GG
f= x+x%, v x Ry
=x2+x3, S xwfRey
f3[0, 2] ST B I Ay Rt s
fRefa F 1

(¢) Examine the convergence of

[ __dax
01— x2)l/2

J’o . xz)l/zﬁ‘\ﬂf“ﬂnﬁﬁ T 91 )

(d) Show that ((YSA Q)
n)=n-1)r'n-1)

(e) Give an example of a Riemann
' integrable function on [a, b] which is not
monotonic.
[a, b] TFES (M8 (A RO ey
T o1 e 7 |
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3. Solve any four :

(4)

&/ @A oifRbR FAE= 90 ¢

(@

(b)

(c)

A7]/745

If f is monotonic in [a@ b}, then f is
R-integrable in [q, b).

MR £ FA0! [a, b] TGS GIME W, (@ [
FoC0! [a, b) SEIRTS R-SFeia T |

Let R? be the set of all ordered pairs of
real numbers and let d :R? xR? — R be

defined by
d(x, P = {(x, —y1)? +(x —y2)*}/?

where x =(x;, x,) and y =, yé). Show
that (R2, d) is a metric space.
R2 Sf01 ST IA IR TRE ARA
7@ WF d:R2 xR2 5> RI I@RT M
=

dix, Y =1{x —yy)? +(xz ~yy)*}V/2
«{l, T9 x = (x, X3) e y=, Ya).
(iR @ (R, d) b1 [ T |

Prove that every convergent sequence is
a Cauchy sequence.

AT IR @ TR SS9l Y
Ry CRR -

( Continued )

5x4=20




(S)

(d) Evaluate
“'xl/zyl/:.{(1 —x-yM*dxdy

over the interior of the triangle bounded
by the lines x=0, y=0 and x+y=1.

x=0, y=0 W®F x+y=1 Q@IMI %
farpecin SIS

J-J‘xuzyl/a(1 -x-y)”" dxdy
= Ay Fa1

(e) Show that the real line is a complete
metric space.

(T8 (A I @O o1 4 7RI B |
(N 1If fis defined on [0, a], a>0 by
flg=x% vxel0,aq

then prove that f is Riemann integrable
on [0, @] and -

a a8
Io f(x)dx=—§—

f3 [0, a, a>0 SIS GRS FRERZ
202 NS
f(x)=x2 Vxel0, a -
o® 4N T @ fO [0, a e RaW
a3

o foadx ==
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(6)

4. Answer [(a) or (b)), [(c) or (d)], [(e) or (f)] and

[(g) or (H)] : 10x4=40
[(@) 31 (b)), [(c) J1 (d)], [fe) T (N T [(g) ()]
Teg 91 :

{(a) Let (X, d) be a metric space and p be a
function on Xx x X, defined by

P(% Y) =min{l, dix, ¥} V% yeX
Show that—
(i} (X, p) is a bounded metric space;

(ii) p is equivalent to d.
(X, d) 9B [N TH AF XX XS p FoAIH!
ERT T (LR e

P(x% Yy =min{L d(x, Y} Y6 YeX
Y sa F—
(i) (X, p) @51 R AF T
(i) pIF d Qe |
(p) Show that

f:lz sinlogsin x dx
is convergent with the value log(?/€)
i3SI @@
2
I: / sinlogsin xdx
SR % W= 7+ log 2/,
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(7))

(c) Show that '

2_.2 _4
IGI(x yi)dxdy =

where G is the triangle bounded by the
lines y=0, x=1and x-y=0.

Y& &
[ x? -y*)ydxdy = L
G

T’s G fAg®d y=0, x=1 9= xX-y=0@x

e |
(d) Prove that (2919 391 @)
B(m, n) = )
I'm+n)

(e) Test the convergence of the integral
ro cosx ..

1+x2
SRR =[5 347 -

°°COSJC
'[ 1+x

.0‘) Evaluate
[[[log(x+y+2dxdydz
T

where T denotes the region bounded by
x=0,y=0, z=0and x+y+z=1
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(8)

= A
HJ' log(x +y+ z)dxdydz
r ‘
TS T, x=0, y=0, z=0 TF x+y+z=1
7[R s |
(g) * Test the convergence of

o 1 .
——sinxdx,a>0 -
Jo—osinxds

using Diricﬁlet’s test.
~ FiReceios “Rrere wm

w 1
——sin xdx, a>0-%
fa 2 |
iSRS < <41 |

(h) Compute the volume of

x? y? =z
44 =1
a? b2 (2
2 2 2
X +Y 2 o e
a* b? (2 .
* & K
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