3 (Sem-6) MAT 2
2019

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 as directed : 1x10=10
wors fRaaRs AT Sae fimn

@ If A ={l: ne N}, find the set of limit
n

points of A (w.r. to usual metric).

W A={l;ne N}, A SR iR

n
g T (1R RS Aeees) |

(b) Write the value of I'(n), where n is a
natural number.

['(n)-3 T4 141 3 n b1 RS 514 |
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(c)

(d)

(e)

(9

)

i)

0
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(2)

State Bolzano-Weierstrass theorem.
Bolzano-Weierstrass-3 Soe(mico1 1 1

Is the set of real numbers w.r. to usual
metric complete?

YR GRS T, IBT TRGA AR b1
o4 1RF T WA ?

Every continuous function is Riemann

integrable.
( Write True or False )

51 wRftes ¥ Riemann SEFA |
(o1 1 Ry o )

Express beta function B(l, m) mathe-

matically.

51 wo B(t, m)-F NfifSFeIR 27m T 1

Give an example of an improper integral

of first kind.

01 AU AP LTS FF G frea

Define open set.

T& 2R 7w foran o

Write definition of Cauchy sequence.

% ST ige o o

When an integral is said to be
improper?

B! SFTAE (I WAFS & PRI 7’72

{ Continued )

(3)

2. Answer the following questions : 2x5=10
o SPIRIAR e o
(a) Let d:RxR—-R be defined by

()

(c)

(@)

(e
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d(x, y) =|x-y|. Show that d is a metric
on R, x, ye R.

431 29 d : RX R — R F0W I\ T4
i &R dix, Y =|lx-y|, x ye R IS
@ d, R-S 951 4% |

Evaluate upper Riemann sum for the
function f(x) = C, where Cis a constant.

flx)=C FooR O W @ Eferear
TS C bl 373 |

Evaluate (¥« €% F91) :
folo be+9) axdy
Show that {(T{$d1 Q)

F)=(n-1) [ e *x" % dx

Show that X is an open set, where (X, d)
is a metric space.

(RS A (X, d) RF TS X b1 T& 7S |

( Turn Over )




(4)

3. Solve any four of the following : 5x4=20
wors fRAAd R ce st s 4

(a

()

()

(@)

(e)
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Give an example of an incomplete
metric spae with justification.

R SR IB1 Wyl 7T T B e

In a metric space, show that every open
sphere is an open set.

9B GRE TS, (A A, AOF TE (N
<51 & S |

Examine the convergence of the
following integral :
T SR ISR = 347

jl dx
0 xl/2(l _x)l/3

Show that (CT$31 Q)
b b
jg faxs[ fax
Evaluate [ff e**¥*“dxdydz over the
positive octant such that x+y+z<1.

e oS [[[ e** ¥ Zdxdydz-3 wm Ry
FNI@x+y+z<1L

( Continued )

(S)

4. Solve any two of the following :
7S TR R e 81 S =4 :

{a)

10x2=20

(i Show that in a metric space, every
convergent sequence is a Cauchy

sequence.

ST @, 91 7R TS A wRR
S ST I S |

@) If fix)=x2 vxelo, a), find L(p, f).

M fi0=x2vxe0, a), Lip f) e

T
(b) Test convergence for the following
integrals :
TS HFNARA SIS e F41
., reCcosxdx
W |, —
Io 1+ x2
(i) J':e'"2 dx

fc)
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() If f e R[a, b}, show that f2 € R[q, b].

3 f € Rla, b], iysq @& £2 e R[q, b]
(@) Evaluate (YW f€g F91) :

I

—dy]dx
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(6)

5. Solve any two of the following : 10x2=20
woe fREARa R @A 9ot FRE 40
(a) (i Prove that (a1 T Q)
B(m, n)=B(m+1 n+B(m n+l), m>0,n>0
(i) Show that (s @)

o il
B(, m)=Iode

(b) (i) Show that (s Q)
j':/2 logsin xdx

converges @Y.

(i) Let f be a continuous function
defined on la, Bl and fe R[a b
prove that for some ce |q, b),

[? fyax=(b-a fig
o 1 [0, b TS [ b1 St Fom

o [feRl@B G @b Ry
ce[a’b]-'am@i@@

Ibf(x)dx=(b‘a)f(0)

A9/680 ( Continued )

(7)

(c) (i) Evaluate (A= fRg F9))
”I (x +y+z+1)2dxdydz
R
where R is the region bounded by

x20,y20, 220, x+y+z<1.

s R, 9 x20, y=20, z20,
x+y+2z<1-39[ ffe |

(i) Prove that (3919 T )

f}je[(x+y+z)dxdydz=-g-
where (3'9)

R:0<x<];1sy<2;2<2<3

* K%k
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