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2016
MATHEMATICS
( General )
Paper : 6.2
( Advanced Calculus )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks

for the questions

Answer either in English or in Assamese

1. Answer the following questions :

SoTe THA 2P T for

1x10=10

(a) Give an example of a complete metric

space.

o1 % 7Re T S o

(b) Define open set.
T SRfeq el ol |

(c) Find the limit point of the following set :

OO ey Mg el 4
fih)
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(d)

(e)

(g)

L)
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(2)

When is a bounded function f said to be
Riemann integrable?

1 s Tom £ (@om A S I
PRI =7 2

Write the fundamental theorem of
Integral Calculus.

SR slfee (R eicTEch o |

For what values of m the gamma
function I:x”“le""dx is convergent?

m-Y & TR IR A wew [qx™ e dx
SR g9
Show that I:sin xdx does not exist.

M@ [ sin xdx o A |

Evaluate J‘C(x2dx+ xydy) along the line

S€gment (1, 0) to (0, 1).

. 03 o (g, 1) craraeeea
[ox2dx + xydy-3

TR Fefy 37

( Continued )
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] (3)

(i) If f(x)=k, k is a constant, write the
value of I: F)dx.

I fx) = k, IS k GB1 39, cofom

{2 fogax3
i el
» () Write down the relation between beta
function and gamma function.
RO =% ST TR TSR ARORETH! for |
2. Answer the following questions : 2x6=12
TR PIATEE Tl 91 :

(@) Show that the set Q of rational numbers
is not a complete metric space.

e @ R RIR RS Q @bt 4 f 7R
T 7 |

(b) Show that in a metric space the
intersection of finite collection of open
sets is open.

ST @ BT YRE TWe, Tfie ke T@
ARSI (T GO [T WS | |

(0 Show that the empty set ¢ is a closed
set.

s @ e 12l ¢ 9b1 37 1fS =7 |
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(4)

(d) If f is R-integrable, show that
R fFE R-SFANE T, (TS @
mb-a) <[ fdx< Mb-d), b2a

() Show that ((T3SA @)
F%&=J§

%
(f) Test for convergence :
SR o4 w5 -

Ieo cosx
014x2

3. Solve any four :

’ . 3x4=12
R e oSt sy v

(@) Show that in a metric space every
convergent sequence has a unique limit.

I @ b1 T TS SRR SRR ,
G ez Sy A | A

(b) Using H-test, check the convergence of
the f°110W1ng integral :

@Wﬁ‘ﬁ'ﬂ?mw

w xdx
O +x°3
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(c) Show that (CTYS91 Q)
Jo raxs]] rax

(d) Evaluate H.[ex* Y+ 2 dxdydz over the
positive octant such that x+y+z<1.
e oS [[[e** ¥+ 2 dxdydz-3 IR efa
e IFAICS x+y+z<1

(e} Give an example of a funétion such that
|f|is R-integrable but f is not.

b1 FoE SRR il Aee | f | R-SEean [
f RS 7 |

4. Solve any two : 4x2=8
R IR Yo1 A 0
{a) Let I, be the set of all bounded
sequences of real numbers. If
d((xn )’ (yn» =Sup{|xn ~Yn |: ne N}
show that d is a metric.
@ LA I RIA TRFETRR [t
TS RS O 1 T
d{(xn ) (Yn)) =sup{|xn —Yn |: n€ N}
TY6q @ d 9B1 q{ |

R
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(6)

(b) Show that J' : / 2log sin xdx converges.
YA @ I:lzlogsinxdx ISR |

(€ If feRq bl and |f|<k on (a b), show
that

j:f|<k(b-a)

W feRlg b W% (fl<k, @ b) o1 =,
el @@ !

j:f‘dc(b-a)

S.
fs;lve any twpo - 4x2=8
T EBF: g ) i

(a) DesCI‘ibe the

;E:""\W TR R/ @ Y@ e 3T

open sphere for the usual

) T
est fOr convergence J'(])' xct—le—x dx. -

_[(1) x“‘le-x

dx-3 SRSl #1=[p1 3947 |
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(7))

6. Solve [(a) and (b)] or [(¢) and (d)] : 5+5=10
S F0 [(a) SF (b)) B [(c) T (d]] :

(a) Let (X, d) be a metric space. Show that
d; is a metric on X where

_ dix y
dl(x’y)_1+d(x,y)

Q= (X, d) 9B RE A ORST @, d
b1 X-% 51 7'

_ dx y
d(x, y)_—_l-s-d(x, )

(b) If fx)=x Vxel0, 1], show that
fo Feax =2
MW f)=x Vxel0 1], (RS @

1 1
Jo radx=>

() In a metric, show that every closed
sphere is a closed set.

CrISA (@ 9B1 HRT TS, AfSCh I (MR
9b1 33 D |

(d) Prove that (4919 91 Q)

_rrim
Blm=tirm
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(8)

7. Answer any four parts : 5x4=20
R e w1 s Tew 4
(@) Prove that an infinite bounded susbet of

(b)

()

(@)

Al6/419

R has a limit point.

LS @ I/ IR W A

SoPIRRSR Sy e |

If feR[q, b}, show that f2 e R[q, b).
I f € Riq, bl, tysq1 @ £2 € R[q, b

Let f e R[q, b] and
Fo=["fi)dt vxelq b)

Show that f is continuous on [a, B].
M f & Rlq, b5

Feg=["fi)dt vxelq b
S @ [q, b]® £ 9B SR Fom |

Test for convergence

SR <Rt 2w

w dx
IC x‘n, c>0
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(e)

(9) - |

Evaluate :
J‘J‘xl/2yl/2(1 —x—y)3/2dxdy
T

where T is the region bounded by x 20,
Y20, x+y<1lL

T+ g <1 :
”xl/zyl/z(l —x-19¥?axdy
T

TS T, x20, y20, x+y <1-3 [ Hf¥© |

Evaluate :
[[f e+y+z+1)?axdydz
R

where R is region bounded by x 20,
y20, 220, x+y+z<1.

I g T
[[f c+y+z+1)?dxdydz
R

I8 R, x20, y20, z20, x+y+2z<13

R Hf¥S |

% %k %
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