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2017
MATHEMATICS
( General )
Paper : 6.2
( Advanced Calculus )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the guestions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=1@
Sord PR g i

(a) Define a bounded metric space.

<1 =1 7R T e |

(b) What is closed set?
T NS I QT ?

(c) What is the value of I"(-;—]? ‘
r(%) 7T R 2
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Define Cauchy sequence

MR ST i faay |

Find the limit point of the following set :

@ TR T R Rl 4

flll
LiL]

What are equivalent metrices?
TP [T T I QG 2

What is the value of r'(o)?
INOER CRtE]

Define improper integral,

TS [T e fagn g

Give the definition of open sph
& TR i fiy | e

For what values of m

function and ™ the Beta

1
JoX™ M-

is convergent?
mAF n3I R R TR 3

1
Jox™ M- gn-1 gy
ﬁmTﬁﬁqﬁﬁ@ﬂémﬁrfa?
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2. Answer the following questions :

(3)

2%x5=10

T epTARR B

(a)

()

(c)

(d)

(e)

A7In7458

Define metric space.
A g s |
If f(x) be defined
flx) = x+x2,

= x2 +x3, when xis irrational

on [0) 2] as
when x is rational

evaluate the upper and lower Riemann

integrals of f over (0, 2]
[0, 2] SRETS f(A) T SR 31 (R TS
fx) 7% x R
2axd, TS xwRoH

f30, 2] TS B SF A R S
fAdg w1
Examine the convergence of

J»l dx

0(- Jc2)1/2 \

JC+)C2 ’

n

3 Rl ¥ |

Il dx
0 1-x)?
Show that (Cﬁi@ GI)

r(n) =(n-1rn-1
of a Riemann

. an example
Give (@ Bl which is not

integrable function on
monotonic.
(o, b ST qafig el A SEEaA
wod o1 TR il
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3. Solve any four : 5x4=20 | @ Evaluate
(@) If f is monotonic in [g, b, then f is ' over the interior of the triangle bounded
R-integrable in [q, b} _ by the lines X =0, y=0and x+y= 1.
W f ¥ o, b SIS wofiE W, covm £ | (=0, y=0 WF x+y=1 ART%
T [a, b] SRS R-Saihy 379 | - PR SIS

. Y2120 - x -yt * dxdyd
(b) Let R? be the set of all ordered pairs of J1= '

real numbers and let d :R2 x p2 — R be | ¥ fdfa 0
defined by , ; (e) Show that the real line is a complete
:: e
dix Y ={{x, -y)? +(xy —y,)2}1/2 - metric space. |
here x = ‘ a1 1 T e < o T T
where X=(x;, x3) and y=(y, y,). Show ™3
that (K", ) is & metric space. | () 1f fis defined on o, al, a>0 Py
R2 W\QI\SKBI W W y{{m m W . f(x) = x2 Vxe [0’ a]
IR WF d:R2xR2 RI w@RrRy 34 then prove that f is Riemann integrable
tx | on 0, o] and \ |
. a
d(x Y ={(x, -y,)? +(xg —yp) 212 L‘; fldx=—>
9 . : ]|
0T, IS 2x =[x, X,) Y=, o) .- I [0; a, a> 0 SEEE© GrTORA FIERR
I AR, d) B Rogm| 27 TS
© P | fw=x> vxeld
G rove that every convergy ; 0, a] SEAFe RI
a Cauchy sequence. gent sequence is | i Bt [ , d]
T T @ 2T SRR wep oty o - S s
W | a dx = 9——
' ‘ jo f 3
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(6) . 71
[
| .
4. Answer ((a) or (b]}, [(c) or (d]], [fe) or (f)] and (c) Show that 4
[g) or ()] : 10x4=40| ” (x? -y’ )dxdy = 3¢
[(@) 31 (b)), [(c) 0 (@]), (e} ()] == [(g)<1 (h)] T j the
TR T4 : where G is the triangle bounded by
. ! . =1 a_nd x-y= =0.
(a) Let (X, d) be a metric space and p be a j. lines y=0, %=
function on X x X, defined by 5 (rgeq & 4’
plx Y=min(l dix, ¥} Vx ye X ﬁ(" YW
i} (X, p) is a bounded metric space; %E _G
(i) p is equivalent to d. |
(X, d) <01 R TN WIF XX XS o TR (d) Prove that (e ¥4 Q)
G 1 020 A ) T
, '. Bm M= Tem+n)
PO6 Y=min{l, dix, Y} Vx ye X o
(TN @— ‘ the integral
, | (e) Test the convergence of "
() (X, p) <1 7w R 7 i [o ook oS e
(i) p W d ATge; | 01+x
(b) Show that ' oo R =
2 . . = COSJC dx
J':/ sinlog sin x dx IO —1-:-;2—
is convergent with the value log(2/®.
_ Evaluate dydz
R @ . 7 m’log(x*y"Z}dx vt
In/z inlogsi T bounded by
o sinlogsinxdx : tes the region
Wherer‘m0 and x+y+z=l
TR o1 TR T Log(2/e) =0, y=0,2°
o . { Turn Over )
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( 8)
I+ g F11 ¢
[[[ log(x +y+ 2 deaydz
T

TS T, x=0,y=0, z= O9F x+y+2z=1
w1 i |

Test the convergence of
w1 .
—=sinxdx,a>0
=

using Dirichlet’s test.

ﬁﬁmmm

_[ smxdx a>0-?

w@mﬁwﬁmw.

Compute the volume of

% % &
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