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1. Choose the correct answer : 1x6=6

(@ If A={], 2, {3, 4}, 5}, then which of the
following statements is incorrect?
(i) {3,4eA
(@ {34} cA
(i) {3,4}c A
(iv) None of the above
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(2)

(b) Which of the following is not equivalent
to Ac B?

) A-B=¢
i) AnB=A
(i) AUB=B

(iv] None of these

(¢ 1IfS, ., 2S,, then the sequence {S, } is
(i) moﬁotonic increasing
(i) strictly increasing
(i) monotonic decreasing
(iv) oscillatory
(d) -According to Cauchy’s root test,
,,HP,L (U, )7ll =1>1 means that the series
Zﬁn is
(i) convergent
(i) divergent
(iti) oscillétory

(iv) convergent to 1 only
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(3)

(e} The first derivative of the function

x8 w.r.t. another function x3 is

. 3.5
(i) i
(@) 8,5

3
(i) 24x3
(iv) None of the above

() The value of J:/zsinﬁxdx is
(i) 5n/64
(i} Sm /32
(i) S5/32
(iv) None of the above

2. (a) If Sand T are subsets of real numbers,

then show that (SUT)'=S'U T’ . 3

(b) Show that a set is closed iff its
complement is open. 3
3: Answer any two of the following :  6x2=12

(a) Def'mé a bounded sequehce. If{a,}isa
bounded sequence such that a, >0 for
all ne N, then show that

lim (iJ - 1; if ima, >0
1im
on %n 1+5=6
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(b)

1+5=6
(c) What is monotonic sequence? Show
that the sequence {a,} defined by
I =%(an +%}’n’21aﬁd a >0
converges to 3. ‘ " 1+5=6
4. (a) Show that the function f(x) = x2 -6x is
increasing for x >3. - 2
(b) Show that D"(x")=nl o
S. Answer any two of the following :
{a) I sin y =xsin (@ + y), then prove that
dy _sin(@+y -
dx sina 5
P16/439 { Continueqd )

(4)

State Cauchy’s first theorem on limits.
Using the theorem, show that

Ii S S S =1
"E’n“’[,/ﬁ +1 ' \’n2 +2 N ,/rf +n



(S)

) .
) 1f z=XY_ then prove that
x+y

() State and prove Leibnitz theorem.

6. Answer any two of the following :
(@) If fix)=fl +v x), then prove thg;
[ faax=nf flaax

(b} Evaluate : o
J-2’ 4+x> dxdy

0 4 4 x2 '+y2

(¢ II, =J:/4tan" x dx, then show that

1 .

In +In_2=n_1_

and deduce the value of I5.
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(6)

( Old Course )

Full Marks : 80
Pass Marks : 32

Time : 3 hours

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

(a) A function of the type f(x, y) =0 is called
implicit function.

(b) If x=¢(a), y=y(t) then

dy _dy dt
dx dt dx
(c) The value of
2.,
_l':f sin® x dx
. Om
is —.
32

(d) The union of two closed sets is not a
closed set.

(e) The set of all integers is countable,

() Every bounded sequence has a limit
point.
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(7))

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

. Up 1 2
lim =[ <1 means that the series
n—oe U,

T u, is convergent.

2. (@) If x% +y® -3axy=0, then show that

dy _ay-x?
(b) If u=g +E +£, then prove that
z x Y
x_a.£+ya_u+ ..a_ti=0
ox oy Z 6
Or

(c) Show that

3+3=6|

(d) Define maxima and minima of a
function. Find for what values of x, the

expression f(x)=2x3 —15x2 +36x +10

is maximum and minimum respectively,
and hence find the maximum and
minimum values. 2+5=7
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(8)

. Or

(e) State Leibnitz theorem for the nth
derivative of the product of two
functions. Using the theorem or
otherwise, show that x2y2 +xy; +y=0

for y=acos(log x) + b sin (log x). 2+5=7

3. (a) Show that
[0 ax=["fla-x dx

Using this property or otherwise, prove
that .

/2 cosx-sin x

e dx=0 :
l+sinxcosx 2+4=6
(b) Prove that
[l e e BTV
0 2mmn? 2
5
Or
(c) Find : 5
LQ‘[JC dx dy
0 x2 +y2
P16/439
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(9)

(d If x=rsinfcos¢, y=rsin®siny¢ and
z =rcos8, then show that

LI L r?sin®

a(r, 9, ¢). . 5.

fe) Find Laplace transform of the function
(t +2)°%e ) 3

4, (a) Define Cartesian product of two sets.
Find AxB if A={x|x=12},

B={yly=x+2}. . : 1+3=4
(p) Show that a countable union of
countable sets is countable. 4
Or o

(¢ Prove that a set is closed iff its
complement is open. 4

. (d) What are infimum and supremum of a
set? Find the infimum and supremum
of the sets § ={24,68 and

S2 ={'];, ne N}. “
Or

(e) If ST are subsets of real numbers,
then—

") show that (SAT)'S S'n T
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( 10 )

(i) give an example to show that
(SN T and (S'N T) may not be

equal. 2%+2Y%=5
(7 Define a field’ stating clearly its
properties. S
Or

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

flAUB)+ flAnB)=f(A)+f(B),Y A BeF
1+4=5

5. (a) Define convergent, divergent and
oscillatory series. Give an example of a
series used in statistical analysis, which
is convergent. 3+1=4

- (b) . What .is .a monotonic sequence? If

_3n-1 .
R “then prove th
= +2 P at the
sequence {x,} is monotone increasing
and bounded. 5
Or

“fc) “Show that the sequence {S, }, defined
by the recursmn formula S, ,, =.[3S,,

5 =1 converges to 3. ’ 5
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(11 )

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

—n3P
the general term is (1 +i)
Jn 2+2=4
Or
(e} Show that the series
1+ L -a-l + 1 +

21 31 41

is convergent. ‘ 4

() Show that the series

3.6.9.--3n
) x",
71013 .gn+d ' X0

converges for x £1and diverges forx>1. 5
Or

(g) Prove that every absolutely convergent

series is convergent. Show that for any

sin nx
2

fixed values of x, the series 2
n=1 X

is convergent. ‘ 3+2=5

* % %k
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