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1. - Choose the correct answer : , 1x6=6

(@ I A=(2 {3 4},5}, then which of the
following statements is incorrect?
() 34eA
i) {34 cA

_ (i) (3,4} c A

m (iv) None of the above

p16/439 : ( Turn Over )




<L

Ve

(2) R . (3)
(b) Whl ’ |
to Acz ;i;the following is not equivalent ‘ (e) The first derivative of the function
' 1 x8 w.r.t.another function x® is
0 a5y | 0 3=
(@) A.ﬁ B=A ' (i) §-x5
. o ) . . ] | [l X
,(iv) None of these . - . (iv) None of the above .,
© 1If S, . > | " ‘ -
1 S » thi 12 . 6 .
en the sequence {S,} is (... The value of I;, sin ‘x dxl_ is
(/8 monotomc mcreasmg . -, () Sn/64 ’
@) Stncﬂy increasing ' (i) 5m /32
i | (i) 5/32
) monf)tonlc decreasing (iv) .None of the:'abqve i
(iv) osci ' oy s
st:lllatory 2. (a) If Sand T are subsets of real numbers,
(d) Accoi‘ding“ o o then show that (SuTy=S'vT. 3
- o 3 a . . - = ( S ..
lim (u ;;1‘ ' uchy’s root test, () Show that a set is closed iff its
e eans that the gerjes complement is open. 3
Z:u’vl is ; v | | N o
3: Answer any two of the following : = °~ 6x2=12

(a) " Define a bounded sequence. If {a,}isa
bounded sequence such that a,, >0 for

(i) ;" 3 . all ne N, then show t.hat
. 1 1 e 33
. Co . lim|—|== , if ima, >0
(iv) COnvergent ¢ - | a, ) lima,
P16/439 > 10 1 only | 1+5=6
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(4)

(b} State Cauchy’s first: theorem on limits.

(§)

2.2

XY e e that
Using the theorem; show that (b) 1f z= vy then prove tha
. 1 1 C , az 0Z _ 4.
Iim |—— 4+ PR | a =+ y =3z
"""’L/n2+1 yn? +2 o n2+n:|_1 _ Bx, . %y >
| 1+5=6 () State and prove Leibnitz theorem. ‘ S
(60 What is monotonic sequénce? Show
that the sequence {a,} defined by 2
Ry . | two of the followmg
an+l=§(an +i),n21 and q, >0 6. 'Answer =
o (@ 1 £ = fla+ %, then prove that
converges to 3.
1+5=6 b f(x)dx=nj: [l dx 5
4. (@) Show th ate : 5
w that the function f(x) = x2 6y is | (b) Eveluate :
iy _lncreaslng for x> 3, 2‘ IOE.!4+x2 dxdy
- o | 4+ x? +y
(b) Show that n‘n- .
T 4 a:D (x )-_-n]‘“ 2 : © II, =f;/4tan"xdx, then show that
5. An | | Iy +La ==
* TSWer any two of the following : nth-25000
(@ I si : : :
Ny = xsin(a+y), then prove that and deduce the value ‘qf 4,1,5- 5
- d
X u‘y =m
sing 5
|
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...l Old, Course )

Full Marks : 80
Pass Marks™: 32

Time : 3 hours

1. State which of the followmg statements are
true and which are false : 1x7=7

(a) A function of the type Slx y) Ois called
lmphmt function. ;

i

Q (b) If x= (b‘(a), Y=y, then
" dx dt dx
|
- J:lzslnax dx ‘
s 5_"
‘ 32"
(d The union of two clo

sed sets is not a
closed set.

(e) ‘The set of ail integers is countable,

Every bpunded sequence

int, has a limit
pO

P16/439
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\ (7)

(g) According to d’Alembert’s ratio test,

Un+1 _; .1 means that the series

lim
n—o un‘

is convergent.
‘X u, is convergent

() ' ' ; : show that
2. (@) I x3+y® -3axy=0; then show

2
dy ay X
ax y?- .5
2Y . Z + X, then prove that
(b) fu= p i | a
ou 21_1_ +z __li =0
X% Yoy oz 6
| Oor
| | (c) Show that
| i) D"(x")=nl
} 1 (—1) nl
. ' axim d minima of a
fi m a an
“ ?ui:::on Find for what values of x, th:
expression f(x) = =2x3 —15x2 +36x +1
is maximum and minimum respectively,
and hence find the maximum an2d+5=7
minimum values.
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(8) R (9)

Oor - : @ I x=rsindcos¢ y=rsinOsin¢ and -
! z=rcosH, then show that
(e) State Leibnitz theorem for - th L
derivative of th e nth o %Y 2 =r2sin®
e product of .two 3060 T | 5
functions. Using the theoremh- or . .

othervwse, show that x2 Ys +xy, + y =0

' i form of the function
for y=acos (logx) + bsin (log %). (e) Find Laplace trans

2457 t+27%e". , 3

3. (a) Show that 4. (a) Define Cartesian product ‘of two sets.

' | Find ~ AxB -+ if - A={xlx=12}
j:f(x)dx&“:f(a—x)dx . , . B={y|y=x+2}‘. C - ) 1+3=?

‘y Using this prope ise ‘m)” Show that a countable union of
| that Perty or otherwise, prove (b) SO blo sets is countable. | 4

J:IZ COS X - sin x ‘ or .
1+sinxcogy =0 e
o 2+4=6 (c) Prove that a set is closed iff its

(b) Prove th o - | complement is open. 4
ove at ‘ |
|

/2 ' (d) ‘What are infimum and supremum of a
-‘: sm2m (2"‘)! T .. -set? Find the.infimum and supremum
| {2mm!}2 2 5 | - of t111e sets | ,Sl {2,4 6, 8} and
Or . . Si:'{-;, ne N} 5
(¢ Find N | ' or
C 'ind : R
‘ : 5 . (e) I S.T are .subsets of real numbers,
J; -[: % ' then—
¥y () show that (Sn n cS' AT,
|
|
P16/439 |  P16/439 ( Turn Over )
( Continued ) .




(9

5. (a)

( 10 ')

() give "an' example to show that
(NN’ and (S’ T) may not be

equal. . SR 2%%+2%%=5
Define a field ’stating clearly its
‘properties. , 5
T or

Define a set function. For the .finitely
additive set function f defined on. the -
field F, prove that _

fIAUB)+ flANB)=flA)+ f(B),Y A BeF

1+4=5

Def'.me convergent, divergent and
oscillatory series. Give an example of a

. series used in statistical analysis, which

(b)

Xp,

©

P16/439

-What -is a.. monoto

is convergent. 3+1=4

Sanel i rnic sequence? If
ENETTY 'it}hen proj're that the
sequence {x,} is mo
and bounded. \

notone increasing

Or
:h(:\lv’v'that' thF Sequence {S,i}, defined
y the recgrsxon formula Sp 4 1‘=,/?T§,T ,
S =1 coi'i\_rerges'td 3 5

( Continued )

(@

1\
t is | T+—
the general term 1 ( «/ﬁ) prom
Or
(e) Show that the series
1.1 1
it Rl Ry RS
'3 21 3! 41
is convergent. : 4
(). {how that the series
3.6.9.---3n ° X", x>0
7:10.13.---.(3n +4)
converges for x < 1and diverges forx>1. 5
Or.
(@) Prove that every absolutely convergent:
series is convergent. Show that for any
. -~ Sinnx
fixed values of x, the seres Y, 5
n=1 X
is convergent. 3+2=5
* %k K
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Define Cauchy’s root test and hence test
for the convergence of the series where

7/




