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MATHEMATICS
( General )

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

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

Answer either in English or in Assamese.
1. Answer the following as directed :
s frarRies fotiga Ses fim o

(@) What is the value of 1‘(—;—)?

1x10=10

r(%) 3 W e
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(b)

(c)

(d)

(e)

(9)

What is closed set?
T AR IS QG2
Give definition of open sphere.

& (I At |

State fundamental theorem of integral
calculus.

SR siffes Gifes eitacet it |

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

r(-n) 375 7@, TS n GO AN AT
Ry |

For what values of m and n, the
beta function jlx""l(l—X)"'lcbc is
convergent ? ’

m 9% n I fF W AR jlzf'*l(l—x)"‘ldx
351 Tmeo! SRt X2 ’

If A=(0, 1), then D (A)="?

It A=(0, 1), (S(8 D (A)="?
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2. Answer the following questions:

Define improper integral.

GRAPS ST A |

Define complete metric space.

i 433 2R wicwt faa

Write down the relation between Beta
function and Gamma function.

Bt FoH = SN FEWR MO FT=oECBt Bt |

2x5=10

T AMTARY e’ faml ¢

(a)

(b)
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Prove that g(m,n)=g(n, m).

o 34 & B(m, n)=B(n, m)!

Give an example each of a complete
metric space and an incomplete metric
space.

f 7w g @% Sl 7T Y LI
GRS Snizad Tt |

Contd.




(¢) Examine the convergence of
Il & __
0 (1 x2 )%

£(1 ) T wfenifor «Sw 41

(d) Show that every open interval in R is
an open set.

mmmmwmwmaﬁw
RS |

(e} Evaluate the integral
a a
Ix:O Iy:O J:l:o xydedy dz.

SEREWCOIR TN [efT 3t

I :=o .[ ;=o J::o xyzdxdydz |

Solve any four: 5x4=20
ezt 51R5R =g+ ¢

(a) Prove that every convergent sequence
has a unique limit. 5

o T (T AT SN SR BIR
pin B e
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(b) Show that the real line is a complete
metric space. 5

RS (@ AT (AT @6t o R G|

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

[° f(x)ax=k(p-a), s

@ T flx) = k (T
ot ¥ @ f R-SFRERE S
{2 r(x)ax=k(b-a)

b
(d) Show that I converges if and

2 (x-a

only if n<1. Using comparison test,

dx
show that is convergent.
, l J 1-x°

3+2=5
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4. Answer [(a) or (b)), [(c) or (d)], [(e) or (7] and

b
3 dx
e @ I (e—a)” wfeRit I e l(g) or (W)} : 10%4=40
J - _
2 < 1 201 R oH R ol <R Craat (@3 @], [ (), ()3 (), = (@3 W]
. Teq 1 8
'odx
@ £ A AN A (@) (i) Let R? be the set of all ordered
pairs of real numbers and let
. R2xIR2
(e) Show that the volume of the ellipsoid d ‘RORZSR be defined by
‘x2 y?: 22 4 d(x,y)=max{|x1—y1|,|x2—y2|}
—a—+b—+c—2=1 18 Eﬂabc. 5 | where X=(x1’ x2) and

y =(y, y2 )eR?. Show that
z
: (R2, d) is a metric space. S

R2 H<fHBt FAICEH AT MYI] T
@RT A W® d:R2xR2-5>R I
() Show that a function fcontinuous in a AT I (AR G

f:losed interval [a, b) is Riemann { }
integrable in [a, b]. 5 d(x,y)=max |x1—y1|,|x2—y2|

‘ El

f B! 3% O [ a, b] T SfRfdey ', | TS x=(x, %) TIE
RS @ £ T [a, b] WS R
SR |
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y=(y1, Y2 )eR?
orSa (T (B2, d) <t 7S A
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(i) Prove that every open sphere in a | (d) Evaluate .[&U log(x+y +z)dxdydz

metric space is always an ope .
d pel where T denotes the region bounded

set. 5

by x=0, y=0, z=0 and x+y+z= 1.
AN T @ 9Bl 7RT IS &A% Yo 10
(ITE, 9Bt T& 712 |

”Jlog(x+y+z)dxdydza T A =91
T

(b} Prove that
' T T, x=0,y=0,z=0VFE x+y+z=1

ﬂ(M,n)==—(r—rl—)—@,m>O,n>0. it Ao |

(m+n) 10

(e} (@) Let (X, d)bea metric space and
x, Yy, z be any three points of X.

oMt I @
Then show that
Bm,n) =L ®) 1 6,050 d(xy)2ld(x, 2)-d(z,y)|. 5
(m+n) [®TA (X, d) <ol 77 I ©IF x, Y, 2

(c) Show that the integral X3 Rl foRoE 71 (ors el

7 | - |

J‘OA alog sinx dx is convergent and d(x, y)2|d(x, z) d(z, Y )I
hence evaluate it. 10 (i) Show that a subset A of a metric
: A space X is closed if and only if
e\ e RO jo2 alog sinx dx D(A)c A. S
SR v T W Ref =1t AT (4, X 7R TR A Sereefout

7% I OF IR D(A)c A |
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() Test the convergence : 5+5=10

(h) Evaluate:
HfeHiRor 19w 31 2 “xm_lyn_l(l_x_y)p-ldxdy,mzl,nzl’pzl
(i) .Iw sinx dx i where E is the region bounded by
0 x . x=0, y=0 and x+y=1. 10
i) I: cosx .. wiw fefw = e
log x
i Xy (1-x-y)Pldxdy, m21,n 21, p21
E
: N TS E; x=0, y=0 9F x+y=1 ¥ a1l
(g) Show that ﬂ(m,n):--(—m)—r@ e
| [(m+n)
Hence or otherwise, show that
‘ z
1-n)= . =
[M=r)= o2 6+4=10

g @ ﬂ(m,n):-%+% l

TN TS A O SAFE, (IE @@

[(R)[(1-n)=="~"

sinnrxz
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