—}::;ny real number x, there exists a unique integer 7 such
that : .
@ n<x<n+l b n<x<n+1
©n<x<n+l " (c)None of the above [Kanpur 2018]
The lea_st upper bound for the set S = {n + ; T+ %, T+ .(};_ ,,,,, } is :
(a) P m+3 @0 (@

% — [Kanpur 2018]
The supremum of the set R is : X »
(a) 1 | (b)) » | "('.C).Oi' ~ \_{d) does not exist

EaT e 8 [Kanpur 2019]

The set (_)f {0, -%—, %—-, -411’ ....... ; %, ....... is
£d) a closed set*- - - -~ (b) an open set
(c) a closed set as well as open set | o ,_
(d) None of these - - | = | [Kanpur2019]

Product of two negative real numbers 1S : i
(a) Zero \_(B) Positive (c) Negative (d) None of these

_ [Kanpur 2019]
For real numbers the correct statement is :
(a) If a> b, then ac > be “‘ (b) If @>b, then a+c<b+c
(If a>b, then —a<-b ~ (d) None of these . [Kanpur2019]
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. Which of the following statements is trye -

. The set z of all integers is :

-

(2) EveY 'ﬁnite. L1 N (b) A finite set may be open
(c) Every mflimte. set 1s open (d) An infinte set may be open.
A set which is neither an interval nor an open set is :
(a) ¢ N (R (d) Q.
, IfA1sany subset of R, and A® is the interior of set A, then value of (A°)° is :
@A (b) A (c) ¢ (d) none of these.
_ Which one of the following sets is a perfect set ?
(a) a finite set _ (b) th
(c) the set Q of rational numebrs ) the set N of natural numbers
dytheset E=[0,1] | [Kanpur 2018]
Ifapoint p € S is not a limit point of S, then it is called :
(a) Perfect POimf \tbJ Isolated point
(c) Adherent point .(d) Boundary point [Kanpur 2018]
. The derived set of (ryf2 :re@} is:
(@) {rv2:r e Q) (b) Q
4R 2 Th3h - (d) None of the above [Kanpur2018]
. Which ene of the following sets is compact ? e
@@©,5] — ®I2,o  ©N oW LU, 8]
| - PR [Kanpur 2018]
. The closed interval [1, 3] is a neighbourhood of:
(a) point-1 «_(b)point 2 " (cypoint3 ~ (d)point 1,2 and 3
: e L [Kanpur 2018]

(a) a neighbourhood of point 3. +(b) a neighbourhood of point —7.

(c)a neighbourhood' of all of its points.

_(dyTiot a neighbourhood of any sets its points. [Kanpur 2018]
i.oqfr 1223 3 .n_ . R_
Theset.S_{-z—,—-é-,_S, 3,4, i _n+‘1’ 1

in
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If lan I < |bn an and (bn_ ) 1s a null sequence, then (a ) is :

44y also a n}111 sequence (b) a divergent seq&enc‘ﬁe'

(c) converging to 1 (d) None of the above [Kanpur2018]
The sequence (x,,) where x,=3";neN is :

faydivergence

. (b) convergence
(c) oscillatory

(d) None _of these [Kanpur 2019]

: ‘ ; n! : :
If in a sequence (a,), where a, = then the sequence is :

n

(a) convergence to one | \—b) convergence to zero
(¢) convergence to o ~ (d) convergence to 2  [Kanpur 2019]
. | 2n2 +1 . -
The sequence (—2—> converges to :
| 2n” -1/ - — s
(a) 0 L L) R S S | (d) 2 [Kanpur2019]
- The sequence {x,) defined by 2 (1+—1—) s convergent and its limit lies :
(a) between 1 and 2 ~(b) between 2 and 4

(c)between2 and 5 (dybetween2 and 3 [Kanpur2019]

Scanned by CamScanner



- The series Zu, (x) is uniformly convergent if M, is a convergent series
of +ve constant, such that :

|u, (x)| <M,V n and x eX
This test is called.
(a) Abel’s test (b) Dirichlet’s test '
(=) Weierstrass M-test (d) None of these [Kanpur 2019]

. The series sin x + %sin % +% Sin 8x +.......:

—d) converges uniformly in 0<a<x<b<2n

(b) converges in 0<ag<x<b<2n

(c) is divergent

(d) None of these | t [Kanpur2019]
. The series Z a" cos (nx) is : |

n=0
(a) dlvergent

(b) uniformly convergent when 0 < a<2 |
.,_.(e}-umfonnly convergent when o < a< 1 _
(d) None of these . | [Kanpur 2019] ~

sin(nx) =~ - | =
is : R

. The series Z
2

= :
(a)-tmiformly convergent and its denvatlve

(b) divergent ,

(¢) uniformly convergent but 1ts denvatlve is not

(d) None of these. =~ e | S [Kanpur 2019)

1#
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n .
im, o | — 1s equal to :
n!
@t = ®)0 - (9e (d) lle.
For the sequence < a, >, where a, is defined as a = 1+l+i
1 1 " b 12

+ B Foreeet | Which of the following statement is not true :

(a) the sequence is monotonic increasing

(b) limit of sequence lies between 2 and 3

(c) the sequence is convergent

(d) the sequence oscillates finitely.

If lan[_ |6, |¥n and (b,) is a null sequence, then (@,) is:

44 a.lso a null sequence (b) a divergent sequence

(c) converging to 1 (d) None of the above  [Kanpur2018]

The sequence (x,), where x, =3";n eN is:

Aaydivergence (b) convergence

(c) oscillatory . -~ (d) None of these [Kanpur 2019]

Ifin a sequence {a,), where q, %— then the sequence is : .
P >

(a) convergence to one \—bj convergence to zero

(c) convergence to oo - (d) convergence to 2 - [Kanpur2019]

The sequence <2n +1> converges to : =

2n® -1/ - ’ :

(a) 0 (b) -1 (e)1 (d) 2 [Kanpur2019]

The sequence (x,) defined by x, = (1+ 1) is convergent and its limit lies :

(a) between 1 and 2 (b) between 2 and 4

(¢) between 2 and 5 | «(dybetween 2 and 3 [Kanpur 2019)
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The series n‘él(l - x) x" s _
(b)discontinuous at x = 0 €]0,1].

(a) continuous at x = 0 [0, 1].
(d) None of the above ~ [Kanpur20:

_(cyuniformly convergent on [0, 1].

n
The sequence (f ) where f,(x) = —;z_ 0<x< 1 converges unlformly to:

7 IR OF S @ @42
- R e  [Kanpur20:
) |
. The series Z————-x is umform]y convergent on: - |
@©,1 y{o - <c) = q:  @CLO.
D A= [Kanpur 2018,
- The series n=11+_n2x i
(a) convergesin [-1, 0] " ~ - —Ab)convergesin [1, o] .
(c) diverges in [1, o] R v‘v(d)‘N‘on'e oftheabove ~ [Kanpur 20
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The series Zu, (x) is uniformly convergent if M,
of +ve constant, such that :

|un(x)| SM,Vnand x ex
This test is called. |
(a) Ab"el’s test (b) Dirichlet’s test |
(o) Weierstrass M-test (d) None of these [Kanpur 2019]

The series sin x + %sin 2x +%‘ sin 8x+...... -

1S a convergent series

a) converges uniformly in 0 <qg<x<b<2n
(b) converges in <a<x<bc 27;
(c) is divergent 58 £
(d) None of these nd i % [Kanpur 2018]

The series Za cos (nx) s
n=0

(a) divergent Vi
(b) uniformly convergent when O<a< 2"

,Ge)'umformly convergent when 0<a < 1

(d) None of these ~ [Kanpur 2019]
sin (nx) 3
The series 2. is:
2 ol
(@a)uniformly cogvergent a.nd its denvatlve
(b) divergent e B e
(c) uniformly convergent but its denvntlve | i

(d) None of these.
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" then kind of discontinuity of f(x), at x = 0 is :
(a) removable discontinuity (b) discontiuity of first kind
(c) discontinuity of second kind ©  (d) mixed discontinuity.

_ The function f(x ) = tan x defined on the open interval |- 3 E) is :
Wontinuous function. (b) a bounded functlon 2.2
(c) a continuous and bounded function.
(d)‘a dlscontmuons function. [Kanpur 2018]
lim sin 1
Cxl x-1- ~ , |
(a)0 | (b)1 (-1 - s Ad) does not exist

[Kanpur 2018]

“The function :
1

f(x) _te¥, When x:tO
0, when x = O

(a) is continuous at x =0 \;(bT is dlscontmuous at x = 0 -
(c) is continuous everywhere: . (d) None of the above [Kanpur 2018]

. The greatest integer functlon [x]

(a) is continuous at x =1 * - (b)is d1ﬁ'erent1ab1e at %= 1
Jz‘)’ is not differentiable at x =1 - (d) None of the above - [Kanpur 2018]
_If fis continuous in [a, b] and f (a) f (b) < 0 then for at least one.point

cefa, b] : ~ LiE

@ f@)=fO=1O \,aaff(c) 0 fid

(c) f'(c) = 0 e ‘, (d) All of the above [xaﬁpurzmal
If f(x)=2= " ;- then f(O -0) is: | | _'

(a) =2 (b) 2 (@ -1 D1 [Kanpur2019]
linaxsin(-a-lc-) is equal to : - -
44 0 b1 c)-1 (d) « [Kanpur2019]

If fis continuous on the interval [a,b], then :

A&y T eRla,b] (b)f eQla,b] (c) f €lla,bl (d) None of these
[Kanpur 2019])

Scanned by CamScanner



x2 | wherex <0 x

is not continuous at :

. The function f(x)= <5 ’

x—4, whenx>0

&y x=0 , (b) x=1 K
() x=2 (d x=0
: [KB"PUQ}:
. The function f(x)= sin(l), atx=0: |
x
(a) Mixed discontinuity (b) Removable discontinuity
(c) Dlscontmulty of ﬁrst kind \,,cd-)DlsconUnulty of second klnd
| [Kanpurm
' tan (kx) _
b The functlon f(x) deﬁnedby flx)= = ’F’“O, will be continy
3x+ 2k2 x20 |
at x = 0 then non-zero value for the constant ki IS : ‘ |
(@) = 5 (b) 5 4 (c) g \/@) 5 [Kanpurkq

. The function f(x)= x" +3x+a, l_f x<1 is diﬂ‘erentlable ,at-ix =1t
: bx + 2 ,ifx>1 =T

the value of @ and b are :
(@) a=2,b=3 (b) a=56=3 (c) a=-3,b=-5 _(d) a=3,b

L - [Kanpur2

. If fis a real function defined in the interval {g, b] s. 1. :

(i) fis continuous in fa, b]

(ii) fis differentiable in interval (a, b)

(iii) f(a)=f(b);Ieela,b)s.t.f (c)=0

This statement in called T ‘
) Rolle’s theorem : (b) Mean Value theorem

(c) Darboux theorem - (d) None of these [Kanpur?

The value of @ 1S ........ if f(x+h)=f(x)+hf'(x+06h),0<6 <1, w
flx)= x2.
1 1 - 1 1, 1
() 5 (b) & (© 3 Ad) 5 iKanpt!
- =3
Use Cauchy’s mean value theorem, then the value of E_Ifll TEEXE

(a) = M @7 Gy
| [KanpV
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The Lagrange’s mean value theorem for the function flx) =2 in

_9<x <2, thenvalue of ‘¢’ is ;

(2) i:/z—g (b) + J— 9 *72—5 (d) +2
[Kanpur2019]

The function f(x)=|x+2| is :

fary continuous at x = —2. (b) discontinuous at x = —2

(c) differentiable at x = -2« (d) None of these * [Kanpur2019]

In the expansion of Taylor’s theorem, Cauchy’s form of remainder after 7
terms is : ._

(}»Ph"((l e;',”f"(aﬂueh) (b) hn(1+9)n_1fn(a +6h)
~0)" N a1 (140)
(¢) h"%ﬁ—”——f"(a%h)' (d) k 1 -1 f (a+6h)
') [Kanpur 2019]
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The third degree terms in the expansion of e* siny in Taylors series in the
neighbourhood of (0, 0) is :

3

xy y
a) — LA
(a) > | (b) <
2 3 ' 3 3
(C)x'y—y ) (d L_.J_)_
2 6 6 6
The function :
L ()2 (0,0
f (x ) y) =X +Y
| 0 ’ (x.,y)::(0,0)
(a) is uniformly continuous at origin.
(b) is continuous at origin. A
_(p¥is discontinuous at origin. .~ (d) None of the above
‘ - ' [Kanpur 2018]
. The domain of the function z — .e{ P ) is :
_4) the whole xy-plane. __ (b) the whole yz-plane.
(c) the whole zx-plane. ~ . (d) the z-plane [Kanpur 2018]

, The set N(a, b) = {x, (x,5): ﬁx —a) +(y- b)2} < 8} is called :
(a) deleted neighbourhood of the point (@, b).

_(bycircular neighbourhood of the point (a, b).
(¢) rectangular nelghbourhood of the point (a, b).
(d) None of the above o [Kanpur 2018]
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LrrIpul &V IU)
e pinimum v value of the function u=x2+ 2 + ;2 _ _xy+x—2zis .
Wi, IR ©; @ -2
The function # = (x +y+ 2)3 -3 (x+ y + Z) 24xyz + a3 has 1t s maximum
value at :

WL D ®CLLY ©CL-11) @L-1-1)
The function u = axyz 23~ x2 )’2 2 — xy323 xy*z* has it’s maximum value at:

w(ﬂ,%‘i,iﬁ) = (b) (Zg,ﬁ,f‘_‘i)

777 AT 7357

a 3a.5aN .o oneen T F -
(©) ‘:7"—7"’7 AT R '(d) none of these. - [Kanpur 2018]
For the rectangular paralleloprpeds the cube has : |
(a) maximum surface (b) minimum surface

(c) neither maxrmum nor nnmmum surface
(d) none of these.” - N , |

. The maximum value of the functlon u= sm x siny - sin z, where X, VY, Z
are the angles of a trrangle, | IR A

W3 34“ '3\r

= ;
/&\} __ (b) — ) === » (d),—.[Kanpur2019]
) The volume of the greatest rectangular paralleloplped mscnbed in the
elhpsmd = ’=,1,1s,,: K
a? v et it
4 - , 8abc " 8abc
(a) zmabc (b).8abc. (e) = R :
3. 33 .73
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If P, and P, are two partition of [a, b] and P; c P,, then
Aa) "Pz"S"P | ® B[R] © Py | =[Py (d) |P2|>|P|

[K anpur 201
The sup {L[P, f1} where Pis a partition of [a, b] is called : 9

(a) Upper Riemann integral of f on [a, b]
~bJ Lower Riemann integral of fon [a, b]
(c) Riemann integral (d) None of the above [Kanpyr 201g)

If f: [a b] ~ R is bounded function, then : -
b
ALf( deLf x)dx (b) Lf x deLf(x)dx

, ; g :
(c) j f(x)dx> I f(x)dx (d) None of the above

: [Kanpur 2018 |
0,1 2 1} ]

Let f(x) = x for x e[O 1] andlet P= { 3> '3’ beapartition of[p

1], then UP, f) is: , | | ;

1 ' |

,_(aﬁ’ 3 - cAb) 3 e F o d 5 2 [Kanpur 2018]
Iffis deﬁned on'[a,d] by f (x) kVx ela, b] where k is constant, then

@0 - Bk L AFEkB-a) (@@ -a ;
S e —  [Kanpur2018]
If f eR[a, bl, then: |
) llmzhf(aﬂ'h) _[f, where b-a=nh"
“r=1
(b) ’lli_{{lozhf(a—"hh I:f, where bédinh'
r=1
(c) rlliﬂth(a+rh)=—jbf, where b—a—n}l
r=1 a B
(d) None of these [Kanpur 2019]

Let feR(a,b) and let f be continuous at x=c e(a,b). If F(*)* |

J,f®) dt, x e(a,b), then F'(c) = f(c).
This statement is called :
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(a) First Fundamental theorem of Integral Calculus
(b) First Mean value theorem

(c) Second Mean value theorem
~&)>-None of these [Kanpur 2019]

- If fis continuous on |a, 5], then there exists a point ¢ €(a,b) such that

lb f(x)dx =(b-a)f(c). This statement is called

—&) First mean value theorem (b) Second mean value theorem
(c) Fundamental theorem of Integral Calculus
(d) None of these ‘ [Kanpur 2019]

. The ve.lue of Io'[x] dx* : g
(@1 ®2 L(e}3 (d)4 [Kanpur2019]
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4 dx
NPy

(a) a proper integral
(b) an improper integral of the first kind .
(e¥an i.mproper integral of the second kind.
(d) an 121pr01?er integral of the third kind. [Kanpur 2 oy
r dx is:
0 Xx | ‘
(a) convergent at x.= 0 but divergent at X = ®

(b) divergent
_{e¥ convergent () None of the above  [Kanpur201g)

,J:1+1x3 dx 1s:
(a) a proper integral ; |

(b) an improper integral of the third kind
(c) an improper integral of the second kind

_{d) an improper integral of the first kind - [Kanpur 2019

The improper integral j;-\—/l._-dx :
X

(a) is convergent and its value is 0
(b) is convergent and its valueis 1 .
4¢) is convergent and its value is 2 _
(d) None of these 4 .  [Kanpur2019]

The improper integral f ;13- dx
~4d) is convergent and its value is %

(b) is convergent and its value is -%-
\ . : .1
(¢) is convergent and its value 1s T
(d) None of these : [Kanpur 2019]
The integral f - 1 dx for the p testis: '

1
x3 [1+ xz]

(a) convergent -\ Ab7 divergent
(c) oscillatory (d) None of these
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The integral jd.\ Sin X

a n

x

A&y is convergent by Dirichlet’s test
(b) is divergent by Dirichlet’s test
(¢) is convergent by Abel’s test
(d) None of these

dx,n>0:

Integral -J.:S n4x dx 1S :
. X

(a) absolutely divergent \tb) divergent -
(c) absolutely convergerit < (d) None of rthese

- Integral _[(?cos (2x) log (sin x) dx:
_kd) is convergent by Abel’s test
(b) is divergent by p -test

(¢) is convergent by Dirichlet’s test
(d) None of these

[Kanpur 2019]

[Kanpur 2019]

[Kanpur2019]
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 In the usual metric space R, the derived set D(Q) of all rational numbers is :
@Q e (b]) L (c) C (@R
 The triangle inequality in a metric space (X, d) h ity si
, . d) holds equal , when
three p qlnts . y), (1 2) and (z, x) are - (X, d) holds equality sign, W
(a) collmea-r (b) non-collinear
(c) the vertices of triangle, = (d) None of these.
Let R denote the set of re4l numbers. The mapping d:RxR — R

defined by d(x; y) = lxz ~ y2l, Vx,yeR isa/an:

(a) Discrete metricon R (b) Usual metric on R

(¢c) Indiscrete metric on R? L&) Pseudo metric on R [Kanpur 2018]

Let R be the set of real numbers. The metric space (R”,d) with the

usual metric d’-on R" is called the : e

(a) usual n-space (b) real n-space |
e) real Euclidean n-space - (d) Frechet space [Kanpur 2018]

Let (R, d) be a metric space, where d is the usual metric on R. Let

A={xeR:0<x<1}, thend (0;A)=

S0 (b) 1 2 (c)-1 (d) N oﬁe of the above
) ; : [Kanpur 2018]

Consider thé-metric space (R, d), Whéré d is the usual metricon R. Let :
A= {1,1-, 1 el } . g {_1 i o1 }

3’5 " 2n -1 2°4°6 """ 2n""
thend (A,B)= - _ R
(a) o (b) 3 (5 Do [Kanpur 2018]

Metrics d(x, y)and7 g -(x- " y' ) defined on a‘pon-empty set X are :

_fayequivalent - - PR et (o reciprocal
(c) complementary _ (d) None of the above ~ [Kanpur 2018]
In a metric space (X, d), which one of the following statements is true ?
(a) Every singleton set is open set. .

) The empty set ¢ and the whole space X are closed.
(c) Every subset is neither open nor closed.
(d) None of the above is true. | [Kanpur 2018]
Let R be the set of real numbers and d be the’usual metric on R. The

subset of R which is neighbourhood of ‘1’ is :

{ay(0,2) - (b)(1,2) (c)(1, 2] (d) None of the above
[Kanpur 2018]
In the usual metric space (R, d) the closure of the subset (0, 1) of Ris:
(a)(0,1) (b) (0, 1] \ [0, 1] (d) All of the above
[Kanpur2018]
In the usual metric space (R, d) the interior of the subset
D= {l:n EN} is :

n

Scanned by CamScanner



pRp—

@D b © {1 @Dof

[Kanpuyr 5
Every metric space is : ' O1g)
44) first countable (b) second countable
(c) separable (d) All of the above  [Kanpur 39,

Let X be a metric space and let A bea subset of X, then A is said to p,
dense in X, if:

@ AcDA) ®@AP=p  ©A=X (@ Alloftheahoy
 If R be the set of all real numbers and the functiion d defined by :

-.d(x,y)— lx yl Vx:yER

_ 1+|x- y|’
then d is : » "R
(a) a not metric forR .~ =~ "-__,(b_) metric for Q |
\_(c) a metric forR o D) None of these - [Kanpur2oig]

. If (X,d)bea metrlc space and x,x', ¥,y eX,—_'t_h_cn :
() |d(x, y)+d(x', y )|<d(x, x")+d(y,y')
(b)? d(x,y) - d(x’ , ¥') >d(x,x )+d(y,y )
(c) d(x,y-)—-.-d('x-’,_y )| = d(x, x)-d(y, ¥') -
i@ d e p—dlen s d,y) o Kaners
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