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MATHE=®MATICS
( Ger= Rral )

Pape™  :6.2
( Advancec® Calculus )

Full Ma-T %s:80

Time : = hours

The figures in the mar == in indicate full marks
for the @ #—%estions

Answer either in Ene? €ish or in Assamese

1. Answer the following <« \estions :

1x10=10
. O 2IIR] TaR 7 ’

(a) Define a boundec%  metric space.

@B~ FRT THY i o

(b) What is closed se= =
TF RS IF QA >

(c) What is the valuex of ' (%)?

r'(%)asnaﬁs?
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(2)

(d) - Define Cauchy sequence.

MR, ST e |

{e) Find the limit point of the following set :
o SRRSO T Ry Befa w1

111
{LE,E:Z: }

() What are equivalent metrices?
AP G T I Q@ ?

(g) What is the value of I'(0)?
ro)3am e

(h) Define improper integral.
TATS ST I e |

(i) Give the definition of open sphere.
T& (oeRed Wi faam |

() For what values of m and n, the Beta
function

Ll)xm—l(l —x"ldx

is convergent?

me® n3 R B 91 I3
1 ;- -
J'oxm l(l_x)n ldx

51 wermcor SfeR 2792
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(3)

2. Answer the following questions : 2x5=10
To 2P Tas o

(@)

(b}

(c

(d)

(e

A7]/745"

Define metric spé.ce.
T WY i g |
If f(x) be defined on [0, 2] as

[l = x+x%, when x is rational

= x2 +x3, when x is irrational

evaluate the upper and lower Riemann

integrals of .f over [0, 2].

[0, 2] TEIRTS f(x) F SKERF T (R AT
flg= x+x%, T© x “ifRcTE

x2+x3, T x AR

£3I0, 2] W%«’Wﬁaﬁmwﬂ

A w11

Examine the convergence of

[ _dx
0 (1_x2)1/2

_[0(1 x2)llzwwﬁrﬁ@ﬁWW|

Show that (Y€1 @)
'M=mn-3)r(n-1)

Give. an example of a Riemann
integrable function on [a, b] which is not
monotonic.

la b] TEAEe i @R RAW S
TN o1 e fewm
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()

3. Solve any four : 5x4=20
R e SR e 34
(@) If f is monotonic in [q b), then f is
R-integrable in [a, b).
Mt f TS0 [a, b] SRES 9FE =W, (o3 f
FE0] [q, b] SRS R-SE@e 279 |

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

defined by
A, Y ={xq -y)? +(xp —y,)%} /2

where x = (x;, x;5) and y = (y;, y,). Show
that (Rz, d) is a metric space.
R? izftbl e qee A SR @R

@S WF d:R?xR? 5 R M&@RE I
&1

d(x Y = {0 ~y1)” +(xg —ya)?}/?

WC{, '{I,G X = (xl, JCQ) m yé(-yl? y2]
(ST @ (R?, d) b1 137 2 |

‘(c) Prove that every convergent sequence is
a Cauchy sequence.

T R TG ST ST <1 R
T |
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(5)

(d) Evaluate
J‘-I'xl/gyl/Q(l_x_y)]./4dxdy
over the interior of the triangle bounded
by the lines x=0, y=0 and x+y=1
x=0, y=0 §F x+y=1 QRIE “R%
fapactn SFone
[[/24"20 - x - g/ dxdy

e fAefg 1

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

(Tl (& T RO <51 7o [ T |

() If fis defined on [0, a], a >0 by
: fl=x* vxelo, d
then prove that f is Riemann integrable
on [0, a] and
3
a a
_[0 f(x)dx = 3
f30 g, a>0 TEETS IGIONE FERE T4
(22 IS
f(x) =x% vxe [0, a
(o 21T W @ [ [0, q] TFre RKAW
a a3
Jo fax =2
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(6)

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

(@) or (h)] : 10x4=40
{(@) A1 D], [(c) A (d]), [(e)?ﬂ ) == [(g) (h)) 3
for T i)

(a) Let (X, d) be a metric space and p be a

(b)

A7/745

function on X x X, defined by
Plo Y=min{l, dix, Y} Vx yeX
Show that—
() (X, p) is a bounded metric space;
(i) p is equivalent to d.
(X, d) 9Bl R T AF XxX'© p FoH
TRERT I (R AT

Pl Y = Hnn{l,d(x,y)} Vx, ye X

osT A—

() (X, p) R AT T;
(@) pF d FAGY |
Show that

f: /2 s'inl;)g sin xdx
is convergent with the value log(?/e),
mea

I: /2 sinlogsin xdx
TR A TR T log!?/€),
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(c)

(d

(e)

A7/745

(7)

Show that
ff w2 -y axay= =
G 45
where G is the triangle bounded by the

lines y=0, x=1and x-y=0.
R @

2 _ 2 _4
IGJ(x -y*)dxdy =

e G faged y=0, x=1 9% X-§=0@
e 1

Prove that (&4 $91 @)
. _T(mI(
P )= T n)

Test the convergence of the integral

J'°° cosx

1+x2

Wﬁ%ﬂ R 90 :
I» COSX 4

I'+x2

Evaluate
HJ' log(x +y+2)dxdydz
T ‘

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

( Turn Over )



(8)

I+ T 51
[[[ 1og(x+y+2dxdydz
T

IS T, x=0,y=0, z=0 9F x+y+z=1
7l e |

(g) = Test the convergence of

0 1 .
——sinxdx, a>0
'[“ Nx

using Dirichlet’s test.

fifgzette =R 7

' r'—l-sin xdx, a>0-<

a Jx
SiSRer R 390 |

(h) Compute the volume of

x* y° z
=+ +==1
a? p?  (?
2 2 2
X
T+ Z 13w e
a b c2

* %k %k
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