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
o AR T fay

(a) Define a bounded metric space.

b1+ R e s fra

(b) What is closed set?
T RS IR @A ?

() What is the value of r(%]?
r(%] 37 R 9
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(d)

(e)

(g)

H

4

0
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(2)

Define Cauchy sequence.

R SR e |

Find the limit point of the following set :

Tod AR S R fefa w0

111
foee

‘What are equivalent metrices?

G FAF T I QA ?
What is the value of I'(0)?
()3 I &2

Define improper integral.

AP e e i |

Givé the definition of open sphere.
& (oo e fiea |

For what values of m and n, the Beta
function '

J'; xm—l(l _ x)n—ldx

is convergent?
mF n3 R I AR

fox™ -2 ax
51 FeCo1 SR 27
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(3)

2. Answer the following questions : 2x5=10
. O RS ey o
(a) Define metric space.
TR T e i |
(b) 1f f(x) be defined on [0, 2] as
‘ )= x+x?

= x? +x3, when x is irrational

, when x is rational

. evaluate the upper and lower Riemann
integrals of f over [0, 2]. '
[0, 2] SRRETS f(x) F FAE@RT 41 (3R T

f= x+x?, e x Ry
=x2+x%, o x SfRem
3o, 2]61@31&1@%«’@@1%}1%%

A w1 1
(¢ Examine the com;ergence of
Pt
0 (1-x2)/2
J‘:}(l = )1[21WWWI

(d) Show that ((RIST @)
I'n)=n-)rn-1
(e) Give an example of a Riemann

integrable function on [a, b] which is not
monotonic.

o, b] TRE© G @A Ry g
T 9b1 Taraga faa |
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3. Solve any four :

(4)

R e vk T 940 :

(@

(®)

(c)

A7/745

If f is monotonic in [ b, then f is
R-integrable in [a, b]. '

I} f ¥ [a, b] TIETE GF(E W, (9B f
00 [a, b] TGS R-SFaam 24 |

Let R? be the set of all ordered pairs of
real numbers and let d :R2xR2 5 Rbe

defined by

dix Y = {(x —y)? +xa T

where x =(x;, x5) and y = (y;, y3). Show

. that (Rz, d) is a metric space.

R2 Wl I IWA WAR FF @A
W3 WF d:R2xR? 5 RTF W®WAT 0

==

dix ¥ = {(x; —)? +(xz —y2)2}/?

@, VS x=(x, Xx3) F y = Y2)
S @ (R?, d) BT A% 7 |

Prove that every convergent sequence is
a Cauchy sequence.

oY I (@ US| SIS SE <O R
e | -
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(5)

(d) Evaluate _
j"[xl,’zylﬂ(l_‘x__y)lﬂdxdy
over the interior of the triangle bounded
by the lines x=0, y=0 and x+y=1

x=0, y=0 WF x+y=1 @A *fH
frpstir wEde

”x”gylﬂ(l—x—y)l“dxdy?
= Ay T4 1

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

e \cie R Re I R R RRTIEE ol
() If fis defined on [0, a], a>0 by
fd=x% ¥xel0,a

then prove that f is Riemann integrable
on [0, al and

a aa
fo faax =

30, @, a>0 SIETS GASIK TR 40

2= o _
f)=x2 vxe, d

(o8 ANl T A fCO [Oa]wﬁm

wm‘ﬂum
| Iof(XIdX=—
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(6)

4. Answer [(a) or (b)), [(c) or (d)], [(e) or ()] and
[{g) or (R)] : 10x4=40
[(@) 1 (b)), [(c) T (d)), [(e) T (] == [(g)3 ()] T
Ted 390 ¢

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

plx Y =min(l, dix Y} Vx yeX
Show that—
. () (X, p) is a bounded metric space;
(i) p is equivalent to d.
(X, d) 901 [T TH WE XX XS p FAD0I
@R TN (R AL
pl6 Y=min{l, d(x, Y} Vx yeX
MYST F—
(i) (X, p) 901 *IR3% e T,
(i) p W% d gD |
(b) Show that

I:: e sinlogsin x dx
is convergent with the value log!?/€).
e @

Iouﬂ sinlog sin xdx

SR W TR T log(2/€).
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()

(@)

(e)

A7/745

(7)

Show that
ff 62 -yAaxay =
G 45

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

2 _y2 4
g(x ydedy =

TS G fag®ihl y=0, x=19%F x-y=0@&
Sifts |

Prove that (2919 31 Q)

_T(mTI(n)
Bem, n) -'I‘(m+ n)

Test the convergence of the integral

Iw cosx ..
‘ 1+x2
SfSHROR “IrH 34
I COSJC
014x2
Evaluate '
IH log(x +y+ 2z dxdydz
T

where T denotes the region bounded by
x=0,y=0, 2=0 and x+y+z=1

( Turn Over )



(8)

T ey 0
H_[Iog(x+y+z)dxdydz
T .

PSS T, x=0,y=0, z=0 9% x+y+z=1
731 SifEe |

(g) =~ Test the convergence of

w 1
—sinxdx,a>0
s

using Dirichlet’s test.

fafRgeen e[ 2[

L sin xdx, a > 03

e
wfeser 43w 34 1

(h) -Compute the volume of

x2 ya 22
. —2+—2+—2=1
a b c
2 2 2
L+%+%=11Wﬁ‘fﬂ=ﬁn
a b c
* &k
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