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N.B. —(@) All questions are compulsory.
(@1)  First 30 minutes for Q.No. 1 and remaining time for other questions.
(zii) Figures to the right indicate full marks.
(tv) Use black ball pen to darken the circle on OMR sheet for Q. No. 1.

(v) Negative marking system is applicable for Q. No. 1 (MCQ).
MCQ

1. Choose the correct alternative for each of the following : 1 each

T
(1) flx) = sin x (e < x < o), the image of 5 under 1S .viiiiiiiiiieeene, .

(@) 0 (b) 1
(c) 1 (d) L
<7 2
(2) If a, b are real numbers, then max(a, b) = ..ccccoevvvveeevvneeeinnnnnnn.
@ | a=b| +a->b ®) —|a-b| +a+b
. 2 2
a—>b| +a+b a—bl —a+b
(c) |+ (d) |+

P.T.O.
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: . 1.
The binary expansion of 5 I8 s .
(@  0.10000 .... (b)  0.01000 ....
(c) 0.0001 ..... (d) 0.11010 .....

If A is any non-empty subset of R that is bounded then A has ..........
in R.

(@) No least upper bound

(b) No greatest lower bound

(c) Greatest lower bound

(d) Least upper bounded

If
c={c,), ={Vn] _ and
N = {nl7 = {0
then CoN = ..oooooiiiiiiiiiin, .
@ ® {7}
© i} @ {*}_
Let {S,}”_ be a sequence of real numbers. If

S] <S8y < .. <8, <8 1< .
then {Sn}:=1 iscalled ...cooovevenvineieiieeneann, .

(@) non-decreasing (b)  decreasing

(c) non-increasing (d) increasing
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(7 If {Sn}:’:1 is a sequence of real numbers which converges to L, then

s21”
nf, converges t0 ..ccoevveviiniininennnnn. .

(@) L b) 1
) L2 d) oo

n
(8) If 0 < x < 1, then 2 T converges to ....ccooveeeeiiieeeiiiien, .

n=0
1 b !
(a) b) T x
1 1
(c) - d)
X 1—x

9) Let 2 91 be a series of real numbers. If 2 |an| converges, we say

n=1 n=1

(o)
that El, A e, .
n=1

(@)  Converges absolutely
(b)  Diverges absolutely

(c) Converges conditionally
(d) Diverges conditionally

oo

(10) Iflim SYP Al @x| = A then the series of real numbers Z 9n converges

n—>o0

n=1
absolutely if ...............cceeeene. .
@ A=1 b)) A<1
(c) A>1 d A=0

P.T.O.
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Theory
Attempt any fwo of the following : 5 each
(@) If f: A— B and if X ¢ B, Y c B, then prove that :
AR VY = X v .
(b) If B is an infinite subset of the countable set A, then prove that B
is countable.

(c) If A, B are subsets of S, then ), (called the characteristic function of

A) then prove that :

XanB = Min(xa, Xg) = XaXB-
Attempt any two of the following : 5 each

(@) If the sequence of real numbers {Sn} is convergent, then prove

n=1
that {S,}"_is bounded.

()  If{s,}"_ and {z,} _ are sequences of real numbers, if lim S, ,

and if lim ¢, = M, then prove that :

n—o0

lim (S, +¢,)=L+M,

n—>o00
(c) Prove that :
. iy 370 =6 _3
O B s

B . 2n3+5n
(i) lim — 2 =

1
n—ed4n’ +n 2°
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4. Attempt any two of the following : 5 each
(a) If Z 4y converges to A and 2 b, converges to B, then prove
n=1 n=1
that :
Z (an + bn)
n=1
converges to A + B. Also, if C € R, then 2 Ca, converges to CA.
n=1
(b) If 2 b, converges absolutely and if }}i_IPJ a,| /| by exists, then prove
n=1
that Z 4n converges absolutely.
n=1
(c) Prove that :
NI
2! 41 6!
converges.
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