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MATHEMATICS
( General)

Paper : 62
(Advanced Calculus)
Full Marks : 80
Time : Three hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.
1. Answer the following as directed :
wore TR Aot Se fam ¢

(@) What is the value of I’ (%)9

1x10=10

r(-;-) 3 IF e
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(b) What is closed set?
IF A IIT QA2
(c) Give definition of open sphere.

IT@ (e el fadl |

(d) State fundamental theorem of integral )
calculus.

TR Sfies (i et o

(e) Define I'(-n) where n is a positive
real number.

r'(-n) 37 7@, TS n GO @G IS
Y|

() For what values of m and n, the
1
beta function Ixm'l(l—x)"’ldx is
0
convergent ?
1
m o n 3R WR AR [ X (1-x)"dx
0
51 Temot SfemIS) T2
(@ If A=(0,1), then D (A)=?
I A=(0, 1), (5B D (A)="?
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(h) Define improper integral.

TIPS e IAget |

(i) Define complete metric space.

4 s g ket fad |

(j) Write down the relation between Beta
function and Gamma function.

35 ToW S SIS T WE A 7t |

2. Answer the following questions: 2x5=10

OO eMART SR a ¢
(@) Prove that g(m,n)=p(n,m).

amd 3 @ g(m,n)=p(n,m)l

(b) Give an example each of a complete
metric space and an incomplete metric

space.

f wRe I WF e [RT P Ao
i Taigad fa
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(c)

(@)

(e)

Examine the convergence of
[
0 (1 - x? )}6

3 Sl #1311

bf(lx)2

Show that every open interval in R is
an open set.

¢Y%3 @ R O AT Y@ GG GOl T&
RS |

Evaluate the integral
a ra
J.JC=0 Iy:() I:=O x.'JZdXdy dz.

SRR Wi R =t

I;:o I:=o I:=oxyzdxdydz |

Solve any four: 5x4=20
Ricrzat SHE61 NG 1 3

(a) Prove that every convergent sequence

has a unique limit. 5

oW I (@ AT ST S GOieE
A M AWF |
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(b) Show that the real line is a complete
metric space. 5

or{éal (T BT FAetE @Ot =ff 7RI A

(c) Let f(x) =k (constant).
Prove that fis R-integral and

[? f(x)dx=k(p-a), 5

@A fo) = k (§F)
a4 A @ f RGN W
I: f(x)dx=k(b-a)i

b
(d) Show that j __d._x__n_ converges if and
a (JC -a )
only if n<1. Using comparison test,

1
dx
show that is convergent.
£ \ll—x3 e

3+2=5
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wE & j(x y SferR i

MR n< 1 | Ral #4Twt acs 3R orgda

1
A IHW@’T@NI

fe) Show that the volume of the ellipsoid

(7 Show that a function fcontinuous in a
closed interval [a, b] is Riemann
integrable in [ a, b]. S
f TEWCH IF O [ a, b] oS SRbH T,
¢S @ f FEWW! [a, b] wEwE© Raw
SR |
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4. Answer [(a) or (b)], [(c) or (d)], [(e) or ()] and
[(g) or (H)]: 10x4=40

(@3 B)], )3 (@)], ()3t (], 9= [(g) Tt (W)]]
Tes 311 ¢

(a) (i) Let R? be the set of all ordered
pairs of real numbers and let
d:R2xR? > R be defined by

d(x.v y)=ma.x{lx1 -Y I’ |x2 —y2l}
where x=(x;, x,) and

y=(y, Yy )eR2. Show that

(R2, d) is a metric space. 5

R2 RSBl T VT AR T
QAR TS WF d:R2xR2- R I
WRITE I (2 AR

d(x,y)=ma.x{]x1—y1|,|xz—y2|}
T x=(x, ;) WI®

y=(y, y,)eR?

€ @ (R2, d) @bt 7 7w
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(ii) Prove that every open sphere in a
metric space is always an open
set. S

ot ¥ @ GOt T TS AfS J@
IR, Bt @ RS |

(b) Prove that

B(mn)=LE@ 6
g(m,n) EYTY, 0,n>0. "

o ¥ &

ﬂ(m,n)=-lm—)ﬁ,m>0 n>0|

(c) Show that the integral

z,
I oA alog sinx dx is convergent and
hence evaluate it. 10

60 @ SRR j;%alogsinxdx
AN ot T T [ 7401
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(d) Evaluate [[[log(x+y+z)dxdydz
T

where T denotes the region bounded
by x=0, y=0, z=0 and x+y+2z=1.
‘ 10

“Ilog(x+y+z)dxdydzaﬂﬁﬁ‘fﬂ ol
T

TWT,x=0, y=0,2=0QWE x+y+z=1
TRt AR

(e) (i) Let (X, d) be a metric space and
X, Y, z be any three points of X.
Then show that

d(x,y)2|d(x,z)-d(z,y)]. 5
@A (X, d) O = & x, y, 2
X3 i {661 R 1 (oS ordar @@
d(x, y)2|d(x, z)-d(z,y)|

(i) Show that a subset A of a metric
space X is closed if and only if
D(A)c A.

(S &, X {3 P A @ﬁﬂ'ﬂ%‘cﬁ
3% 3t =% IMWE D(A)c A |
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(/i Test the convergence : 5+5=10

oA «Stw 1 ¢

. (w sinx

0 [, =~
o COSX

e dic

& j2 log x

() Show that g(m,n)= (m)| (n)

[(m+n)

Hence or otherwise, show that

[(n)[(1-n)==2—. 6+4=10

sinnrx

o8 ﬂ(m,n)=-%% 1

R RS A O APiE, (RS @

[(n)[(1-n)=—Z—1

sinnz
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(h) Evaluate:
[ "y (1-x-y)P dxdy, m21, n 21, p21

E
where E is the region bounded by

x=0, y=0 and x+y=1. 10

i e 3=t e

) ”x’"‘ly"'l(l—x—y)p'ldxdy,m21,n21,pzl
E

TS E; x=0, y=0 OIF x+y=1 I a«
A |
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