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1. Choose the correct answer : 1x6=6

(a) If A = (1, 2, (3, 4}, 5}, then which of the
following statements is incorrect?

(i) {3,4}eA

(U) {{3,4}}cA
(iUj {3, 4} c A

(iv) None of the above
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equivalent

fi/ il-B =0

fti> Ar,B,=A

(Si) AijB =B'

(w) None pt these

0) ®onotomc increasirig •
(Ti) strictly increasing

monotonic decreasing

(M oscillatoiy

(^) Accoixiing n i.
test,

1-^pp n) i>i means that tv»a •
„ the senes

is

convergent

(^) divergent

^ osdll^^ ^
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{ 3 )

(e) The first derivative of the function
w.r.t.' another function x is

(S) ix®
3

(Hi) 24x®
(iv) None of the above

. f

(f) The value of sin® xdx is
(i) 571/64

(ti) 571/32

(Hi) 5/32

(iv) None of the above

2. ^aj If Sand Tare subsets bf real numbers,
then show that (S u 7 '̂ =S' u T' . 3

' • : -f-'" • • -r "

(b) Show that a set is closed iff its
complement is open. 3

3i Answer any tu;o of the following : 6*2=12

(a) Define a bounded sequence. If (On} is a
bounded sequence such that >0 for
all nG JV, then show that

Urn —
lim a.
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(b) State Gauchy-s :first theorem on limits.
Usir^ the theorem, show that

lim
= 1

1+5=6

(c) What is mohotonic sequence? Show
that the sequence {ct^} defined by

«n.l=- On + f n > 1 and > 0

converges to 3.
1+5=6

4. (o) Show that th^ function/W =x2-6x is
' ^creasing for x>3, 2

W Show that {x'̂ ) - ^

5. Answer any iujo of the following :

^*sin (a+ then prove that

^ sina 5
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.2,.2
(b) If z =^ ^ , then prove that

x + y

dz . '.dzX—+1/—-3z
9x, 9i/

fcj State and prove Leibnitz theorem.

6. Answer any two of the following .

(a) If /(x) =/(a+ then prove that
/(x)dx =n£/(x)dx

(b) Evaluate :

dxdy(•iW4 + t
wJo 4Ij, o 2

x^ +y

(c) If tan'̂ Xdx, then show that

^n+^n-2=-—J

and deduce the value of /s-

5

5

5

5
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Full Marks : 80

^5s~iiforfcsV32
Time : 3 hours

1. State which' of the following statementsWe
true and which are false : 1x7=7

(a) Afunction ofthe type/(a; 1^ =0iscalled
implicit function.

(b) If Ji: = i;)(a), = then

dx dt dx

(c) The value of

Jo
IS

Stc

32' :

r"/2 . fi
sin® X dx

(d) T^e ^on of two closed sets is not a
closed set.

(e) The set of all integers is countable.

(f) Eveiy bounded sequence has
point. a limit

P16/439
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(g) According to d'Alembert's ratio test,
lim i<1 means that the series

n -»•» U n

ZUn is convergent.

2. ,(a) If +y^ - 3axi/ =0, then show that
^ ay-x^
dx - ax

(bj If u=̂ +- +-. then that
^ z X y

dx 3y az

Or

(c) Show that
(i) D"(x") =n!

(ii) D"
1 (-1)""'

x+aj (x +4n +1 3+3=6

(d) Define maxima and minima of a
function. Find for what values ofx, the
expression /(x)=2x®-15x +36x +10
is maximum and minimum respectivety,
and hence find the maximum and
minimum values. 2+5=7
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Or

(e) State Leibnitz theorem for the nth
derivative of the product of two
functions. Using the theorem or
otherwise, show that +-xj/i +1/ =0
for j/=acos (log jic) +hsin (log 2+5=7

3. (a) Show that

J^/(jc) dx =J^/(a -x)dx
^mg this property or othex^se, prove

j«/2 COS*-sinjc

(b) Prove that

t/2
Jo Pw)! 11

{a"" ml} 2 2

Or

Cq/ Find :

2+4«'6
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(d) If x=r sine cos <!>, 1/= r sin0 sin<|) and
z = r GOS0, then show that

:^!5^ =r2sin0
9(r, 0, <}>) 5

(e) Find Laplace transform of the function
{t+2feK , 3

4 (a) Define Cartesian product of two sets.
Find AxB if A=Wx =l,2},

, B ={yly=-^2}., .

(b) Show that a countable union of
countable sets is countable.

Or

(c) Prove that a set is closed
complement is open.

(d) What are infimum and supremum of a
set? Find the infimum and supremum
of the sets Si ={2,4,6,8} and
S2=|i,hew|. . ;

Or

(e) If S, T are subsets of real numbers,
then-t-

(i) show that (S n 1)* £ S' n T';
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(ii) give an ex^ple to show that
(Sn T)' sind (S'n r*)' may not be
equ^. . ^ 2V2+2Va=5

(f) Define a field stating clearly its
properties. 5

Or

(g) Define a set function. For the finitely
additive set function / defined on. the
field F, prove that

AAuBi+f{AnB) =f{A) +f{E),'̂ A,BsF
1+4=5

S. (a) Define convergent, divergent and
osoUatoiy series. Give an example of a
senes used instatistical analysis, which
IS convergent. 3+1=4

(b) What^^is u monptonic sequence? If
" ~ then

(c)

P16/439

n + 2* prove that the

Abounded? ®°"?tone increasing
Or

Show that'th#*lai tne sequence (S \ defined
by the recursinn f,. t aenneay formula
Si -1 coiiverges to 3.

( CbhtUiued )

( 11 )

(d) Define Cauchy*s root test and hence test
for the convergence of the series where

-n3/2

the general term is
2+2=4

Or

(e) Show that the series

l +i+i+—+ •••
2! 3! 41

is convergent.

(f) ^how that the series
3.6.9. -3n

7.10.13. —.(3n + 4)

converges for x <1and diverges for x >1.
Or;

(g) Prove that every absolutely corivergent
series is convergent. Show that for any

« sin nx
fixed values of x, the series 2^ ^

n = 1 ^

is convergent. 3+2=5

★ ★ ★
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