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‘Mathematics (SET)

. For sets A, B, C and D, he equation

AXB-CXD=(AC)X(B-D)is
(A) Trueif CCALDCB

(B) False fCCA&DCB

(C) Always true (D) None of these

. Let f : A — B be a function

and let f~'(B) = {x : f(x) € B}.
Then choose the correcl statement.
(A) f(f-Y(B)=B(B) [ '1'[f )
(C) BC f(f~4(B)) (D) f(f(B))

E

. f:R— Rgiven by f(r)=2r +sinxis

(A) 1-1 & not onto (B) onto & not 1-1
(C) 1-1 & onto (D) neither 1-1 nor onto

. How many of the functions |z, |z[?, |z* and |z[®

are not differentiable at 07

(A)1(B)2(C)3 (D)4

. Let f : X = Y be a continuous function where X

and Y are metric spaces and if ¥ C X, then

(A) (E) € J(E) (B) £(E) = T(®)
(C) f(E) € {(E) (D) J(E) € J(E)

Choose the wrong statement.

(A) It is possible that the countable intersection
of open sets is an open set.

(B) It is possible that the conntable union of closed
seis is a closed set.

(C) The countable union of open sets is alwa ays an
open set.

(D) The countable intersection of open sets is
never an open set.

. For a set A, il the closure is denoted by A, then

which statement is always true 7
(AyANB=ANB

(ByANB#ANB

(C)AnNBC AnB

(D)ANB2ANB

Consider the set A = {1, 2, 3, 4} as a subset of
Real Line R with usual topology 7. Among the
following statements, which all can be used to ob-
serve that A is a closed set ? ¥

(i) Any finite set in (R, T) is closed.

(ii) A contains all its limit points.
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(iii) The complement uf }"I. is an open set.,
(A) (i) & (i) (B) (i) & (i) (C) (1) & (i)
(D) All'of them.

Let f : i? —} 7 he defined as
e sin -' x£0
J(=) = { =0, Then

(A) fis continnons and differentiable everywheie
(B) f is contimwons everywhere and differentiable
at non-zero real munbers
(C) fis neither continuons nor differentiable at veal
polinls
(D) fis continuous and differentiable at all non-
Zero polnts

S : 3
The number of real roots ol m = sIn.T IS

A) 61 (B) 62 (C) 63 (D) G4o points

(C) [is. nl?ltlwr continuous nor differentiable

(D) fis continuous and differentiable only at non-
Zery points

Numbers can be rational. irrational, algebraie o
transcendental.

How many propertics the nnmber 7 has 7

(Ao (B)1{(C)2(D)3

The number of real roots of —— = sinx is

A) 61 (B) 62 (C) 63 (D) 64

The number of real roots of log . = @ s

A) 0 (B) 1(C) 2 (D) Data insuflicient

Let f : R — R be defined as
'« if x is rational
- { 0 il x is irrational. Then
(A) [ is continmons at all rationals
(B) [ is continuous at all irrationals
(C) s continmons at x = 0 and has a discontinuit
of 1** kind at other points
(D) fis continnous at x = 0 and has a discontinnity
of 2" kind at other points

Let X and ¥ be topological spaces.

Is it possible to have continnity for any funetion
f: X = Y by choosing snitable topologies on X
aml ¥ 7

Let X and Y be topological spaces.

Is it possible that no function f : X — Y, otha
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than the identity function, be continnous by choos- 23. Let [, g : R — R be bounded function: and let

ing sunitable topologies on X and Y 7
Let f, g : R — R be defined by f(z) =

. Then

and g(z) = H
1 il |1

(A) dom f = dom g (B) dom [ = o, dom g # o

(C) dom [ # ¢, domg # ¢

(D) dom f # ¢.dom g = &

Domain of the function f(x) = sin™' (logz r) is
(A) [0, 3] (B) [3. 1) (C) [5. 3] (D) [1. 3]

satisfies the equation

fw}=MgEf§
(A) f(e +3) - 2f(z+1) - f(@) =0
(B) f(z) + f(z +1) = fla(z +1))
(C) fla1)f(z2) = flm +22)
unfmn+fuﬂ=f($“*“

1+ 710

Let {z,} and {y,} sequences such that {z, + Yn }
is convergent. Which of the following is the most

suitable statement 7

(A) Both {z,} and {y,} are convergent sequences
(B) At least one of {z,,} and {y,} will be a con-

vergent sequence

(C) Neither {z,} nor {y.} are convergent se-

quences
(D) None of these.

. Let {z,} and {y,} be convergent sequences. Then .

choose the most correct statement.
(A) {xn + yn} is a convergent sequence
(B) {xn — ya} is a convergent sequence

(C) Both {z, + y} and {z, — ya} are convergent

sequences

(D) Nothing can be said about the convergence of

the sequences {x, + yn} and {zn — yn}.

Let f. g : R — R be bounded functions and let

A BCR.

Let p = sup{z : (f +g)(z), z € A}

q = sup{z : (f)(z), z € A} and

r = sup{r : (g)(z), z € A}. Then
(A)psq+rT

(B)p>q+r

(C)p=q+r

(D) p can not be compared with q + r.

1
iz —

. For z € R, let f..(x) = i_i

imE S &

o o O

Let p = inf{x : (f +g)(x), = € A}

q = inf{z : (f)(z), z € A} and

r = inf{z : (y)(x), r € A}. Then
(Ayp<sq+r

(Bjp=>q+r

(C)p=a+tr

(D) p can not be compared with q + r.

nec N and let

qin’
f{]"} = p!l_l;:!gl.;. .Irn{"r:"

Choose the correct statement about [
(A) f is conitinuous in (-2, 0)
(B) f is conitinuons in (-1, 2)
(C) f is conitinuons in (1, 2)
(D) f is conitinuous in (0, 2)

.Forn=1,23,---, define

n*t z€(1,2)

Julx) = { 0 otherwise in [0, 1].

Then which of the [ollowing is true ?
(A)

fulx)dr <2 Vn
0

(B) :
/ folzx)de =2 Vn
(C)
fl Jalx)dr = ; where f(z) = "131.1;; Julz)
(D)

1
f falx)dz = 1 where f(x) = lim fu(r)
ﬂ n =+

.‘J.'Ullﬁ-.r is

(A) 0
(B) 1

- (C) 2011

(D) oo
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Let [ab] and [e, d] be two intervals. Then

(A) Any function from one interval to the other is
continuous.

(B) Any function from one interval to the other is
invertible.

(C) There exists a function from one to the other

such that it is 1-1 and onto and both the function
and it’s inverse are continuous.
(D) It is impossible to find a continuous function
as mentioned in (C).
Lt
0 if x is irrational
il s ;
J(=) { Z~ if x is rational and = E.
q q
Then lim, a) TRT o=

(A)0(B) 1:_ (C) 2 (D) Limit does not exist.

For the [unction in the previous question,

lim,_, 5 fiz)= boh s
(A) V2 (B) ‘% (C) 0 (D) Limit does not exist.

I [7 f(t)dt =z + [} f(t)dt then [(1)'=
(A) 5 (B) 5 (C)1 (D)1

lim {/(n? + -u.'j —n} is equal to

T —k 00

1

V2
lim {+/ (n? +n) — n} is equal to

X
V2

(A) 0 (B) 1(C) —= (D) oo

(A)0(B)1(C) — (D) co

7
|+ 1|dz =
3

(A) 30 (B) 31 (C) 32 (D) 34

Il [x] is the greatest integer function,

17 i
] (x — [z])dx =
-7

(A) 10 (B) 11 (C) 12 (D) None of these
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. Let f, g : R —» IR be [unctions.

Let A = {x: f(x) = 0}
and B = {x: g(x) = 0}. Then ANB =

(A) {x: f(x) x g(x) = 0}
C(B) {x: f(x) + g(x) =0}
(C) {x: f(x)* + g(x)* = 0}

(D) {x: [(x) = 0= g(x)}

Let [, ¢ : It — B be linctions.

Let A = {x: f(x) = 0}

and B = {x: g(x) =0}. Then AUB =
(A) {x: flx) x g(x) = 0}

(B) {x: f(x) + g(x) = 0}
(C) {x: [(x)? + g(x)* =0}
(D) {x: [(x) = 0 = g(x)}
If
p = lim . sm A and ¢ = lim @ sin —.
- i e T
then
AAYp=0 & q=0
(Byp=0 & q=o0
(Cyp=0 & q=1

Dip=1 & gq=o00
Consider the sequence e, b where

Ty = 1, £2 = 2 and Ty, Tt o,V e N.
Then

(A) The sequence o} is convergent Lo —;

(B) The sequence {r, } is dlivergent

(C) The sequence {or,} is convergent (o 2

(D) The sequence {x,, } is convergent to some ot her

real number.

Consider the sequence {r,} where

;=1 and 2, - V2 + x,¥n € N. Then

" (A) The sequence {ir, } is convergent to V2

(B) The sequence {r,} is convergenl Lo V3
(C) The sequence {x,} is convergent to 2
(D) The sequence {w, } is divergent.

Let A = {0, 1, ;1,._ ',_ —:I}'i_ R.

Let us consider the propertics

(i)Closedness, (ii)Compactness, (i) Boundedness.
Then A satislies

(A) (i) and (iii)

(B) (ii) and (iii)

(C) only (iii)

(D) (i) , (ii) and (iii)
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100 {{1,2}, {3. 4,

CIEd="1" 0151

| ot | 1
The limit of the series = + — + — +-
3 2.6 12

(A) 1 (B) 5 (C) 2 (D) None of these

. Choose the divergent series.

(A) Z {__?: }"

n=l

n 1111.,{;: nlog(n + 1)

B e
Zw—hﬁ

S
DD
n=1

Which of the following sequence is convergent for
all x in [0, 1], but not uniformly convergent on [0,

ki
) {=7}

(B) {Hinu.;r}
©) Lo 1 2 }
(D) {="}

! AL

the set A =
the number of ordered pairs in the equivalence re-
lation on A corresponding to the partition ?

(A)8 (B)16 (C)24 (D) 32

1. 33
then A =
a b -1
(AYI (B)A-I (C)A (D)(a+b)(A-1T)

tim (1+2)" =
(A)1 (B)O (C)e (D)oo

Tl 1) -
(A)1 (B)0 (C)e (D)oo

5, 6}, {7, 8} } is a partition of
{1,2,3,4,5, 6,7, 8} then what is

48.

49.

. If z satishes {: + ]'

limn

ol

(C)

a2t o dooo lor x| < L.

(t‘(ﬁ;r}iiﬂ.f -

(A)1 (B)0 ) o
IE fx) ==

then [ ')

(A)r (B) (C) . (D)

I 1 + &
What is the value of % for which

Zl—:] T — n)” s the least

(A) 1 (B) 10 (C) 20 (D) None

. How many real roots Lhe guadratic equation

(=22 4+ (=574 (=7 =0has?
(A) 1 (B)2(C) 3 (D) None
If & satisfies the eation =208 r+1 =4, then
the valye of " + — is
5 it
(A) 2cosne (B) 2" cosnax
(C) Zeos"x (D) 2" cos"r
The spheres * + g + 2% = 206 aud
4y 422 =24 - Ay - 18-+ 225 =0

(A) touch internally

(B) tonch externally

(C) do not tonch cacl: other
(D) intersect cach other

54. I f(x) = min {r, #°} for every real value of .

then witich one of the following is not true 7
(A) [ is continnons for all

(B) [ is differentiable for all -

(C) M(z) =1 lor all x

(D) one of the abwve statement is wrong

Consider the intervals
A=[0,1],B=[0,1).C=(0,1] and D = (0, 1)
as stibsets of 7 with nsnal topology.

Between which two sels il is possible to have o
homeomorphism 7 Give reason for vour answer.

= 4, then the maxinm valne

of || is
-V (B) 245
(C)4 -5 (D) 4+ V5

The sum 'O, "L O - - 4
(A) * M (B) ™ Ch
(C) *'Cin (D) ™' Cs0

150 d 1_'“
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