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1) Let [y, Jand [y | be sequences of real numbers such that y = y for all ; o y, where y is some positive integer.
Consider the Tollowing statements:

{a) H_l::n infx, = ILm inf 2,
i) hm p Ay, = Jl.m BUP Ty

Which of the above statements is{are) correct?

[Question ID = 5742]

1. Heither {a) nor (b}

[Cotion 1D = 239X
2. Onily (=)

[Option 1D = 22941
1. Only (b)

[Cotion 1D = 2%
4. Both ja] and b

[Option ID = 22985]

Correct Answer --
& Both ja] and [B)

[Option ID = 22965]

1) Which of the sequences || 1and [h_1 of real numbers with , _ 4 terms

I:H1+E'I]ﬂ + 35) gin n?
ni+n+l

Iy =
b, =2cosn - gnn

has(have) comvergent subsequEmoes?

[Question ID = 5743]

1- Meither {a,) nor (b}

[Option 1D = 22964]
2. Ooly (a,]

[Option 1D - 22967]
3. Only [}

[Ootion 1D = 23596
4- Both {a,) and {b,}

[Option 1D = 22965]

Correct Answer -
* Both {a,] and [b,]}

[Option iD= 2%

3) Consider the following series:

Idﬁz sinn

n= www.FirstRanker.com

Which of the abowe SEries 5 [Are) Convergent’
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[Option b = F3971]
3. Only (al and ic)

[Option ID = 22972
4. Only jcp

[Option 1D = 22971

Correct Answer -
& Only (a) and i)

[Opticn ID - 22972]

4) The union of infinitely many closed subsets of the real line is
[Cuestion ID = 5745)

1. wcountable [Option ID = 23974)

I fimite [Option 1D = 33975

3. abways ciosed [Option I = 22975)

4. need not be closed [Option I = 22977)

Correct Answer --
% meed not be dosed [Option D = 22077

5 . :
) Cansider the saries Zlq,, where a, = |:2 + ;m?],—n,r = 0. What are the values of

f
and lim sup—=£ 7

=5 == g

Fﬁi'l"']

limim
=

[Question ID = 5746)
1. rid and Ir [Option ID = 239TH)
I. ri3and r [Option ID = 22979
3. IriY and 3ri2 [Option D = XR080)
4. 0 and 1 [Option ID = X1

Correct Amswer =-
# r/land Ir [Opeion D - ZI9TH)

&) Consider the following series:
@3 37"sin 3% on R

nE|
-

mz 2-%x" on (~2.2)

n=j
— 1
"'-]Z —cosnron R
=
o=}

Which of the above series converge uniformiy on the indicated domain?

[Question ID = 5747
1. Only (a) and (k)

[Opticn ID - 219&2]
2. Oty b and ic)

[Cotion 1D = 239ET)
3. Only (al and i)

[Option ib = FioE4]
4. All of (&), (k) and ich

[Option ID = 22985]

Correct Answer --
& Orly [a) and ic)

[Option ID = 22984]

T Ll‘t.l'_ﬁ_l]hl-l sequence of contimsous functions on [H ﬂﬁ%ﬁmh funrhmﬁtunﬂdlrﬂrl‘fulhmng statements:

Ta] fnﬁﬂﬁ o Y |
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Which of the following statements isfare] correct?

[Question ID = 5748]
1. Oy (a) and (b

[Option b = FI9EE]
T Only (al and ic)

[Option ID - 22987
3. Oy jch

[Option ID - 298]
4_ Only (b)

[Cotion 1D = 22%8%)
Correct Answer -
& Orly (a) and ik
[Cotion 1D = 223984

P
B et Gix) be a real-valued function defined bygix) = Jr cosyEde: If &7 B the derivative of G,
1

then

[Question ID = 5749]

V- einfdy = —am
[Option iD= 23950

L Ginf2) = —4m—1
[Option ib = 23991]

LB G{n/¥] = =n

[Option il = 23953
4. G{mj2=0

[Option 1D = 22991]

Comect Answer -
* &)= —4m
[Option iD= 23950
90 Letﬁt-J:{[ﬂ-f o), :i:;i
Consider the following statements:
a. jr' s mol continuous on R
b. fis continuous on g but not differentiable at ; - 7 2

. jf' is differentiable on E but .Ir"H. not continuous on R
d. }" i5 differentiable on “and _Ir"1".i. continuous on R

wWhich of the above statements is{are) correct?

[Question ID = 5750]
1. Omly (a) and idj

[Opticn iD - 21954]
2. Oty b and ic)

[Option 1D = 239%5]
3. Oy fch

[Opticn iD - 21954]
4. Only (d)

[Option 1D = 22957]

Correct Anmwer --

& Only (d)
[Option ID = 22997] www.FirstRanker.com
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1. -1, 1)

[Option 1D = 22998]
3 4)

[Opticn iD - 21954]
1 [-2, 1)

[Option 1D = 23000]
4. [-5-9)

[Option b = F4001]
Correct Answer -
® [-L, -1)

[Option Ib = F4000]

11} The Wronskian of cpey cinrand e r =0

[Question ID = 5752]
1.1

[Opticn iD - 21000]
r 2

[Option 1D = 21001
1

[Opticn iD - 21004]
4 -2

[Option 1D = 23005]

Correct Answer --
LIS

[Option 1D = 21001

12} The solution of the injtial value problem ' = 1 442 (0] = 1 -

[Question ID = 5753]
V- y = cosec(x + m/4)
[Oticn 1D - 2300&)

I y=tanix + m/4)
[Option iD - 2I00T]

Yoy =sec(x+ n/4)
[Option ib - 2H00]

4.y =cot(x + m/4)
[Option ID - 2H00]

Correct Answer =-

* oy = tan(x + 7/4)
[Otion 1D = 23007]

13) How many solutionis) does the initial value problem y' — 2y w0 (0] = [ have?

[Question ID = 5754]

1. Ho zolution

[Option B = F4MA]
2. Urnique solution

[Option 1D = 23011]
1. Two solutions

[Option B = F4002]
4. Infinitely mamy solutiors

[Dption 1D = 23013
www.FirstRanker.com

—
& Infinitely mary solutiors
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constants)

[Question ID = 5755]

V- gyeosx + cpeiny = xeosx + sinx Infsin x)
[Opticn 1D - 23014)

L pyeosx + cpsiny + xeosx + sinx Inisin x)

[Ogticn 1D - 23015)
¥ ¢ cosx + ¢yginx = xain ¥ + cosx In(sin x)

[Ogticn 1D - 2301&)
4. pyeosx + ¢peiny + xainx 4 cosx Inisin x)
[Option ib = 23017

Correct Amswer =-
® 08X 4 oy Sy = yeosx + sin x ndsln o)
[Opticn ID = 23014]

15) The particular integral of the differential equation is ¢ 4 y = y3 g

[Question ID = 5756]
V-ox? + 6

[Option ID = Z101E]
xF —6x

[Option ID = 23019
= +6x

[Option 1D = 23000

1. ¥ —Ex

[Option 1D = 23021]

I

L

Correct Answer -

* ¥ —ax

 [9ption 10 - 23021)

16) The complete integral of the partial differential equation ;22 +q__1,wlurep—e q—:fh

i, p @re arbitrary constants)

[Question ID = 5757)

. fr+zE+at
- z+a%ln ——= |

[Option ID - 2302]
L alzeby+x?i=0

[Option 1D = 23027]

LTt -c:!lnt:m = 2x + 2ay + 2b
(Option 1D = 23024]

4 rleyi=x+2r+2ay+2b
(Option 1D = 23025]

Correct Answer =-

* T 4al i-uclllnl::M = 2t + 2ay + 2b

[Opticn ID - 21004]

17} The complete integral of the partial differential equation z = px +gv — sin{pg) where

e B

By
www.FirstRanker.com

[Guestion ID = 5758)
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(Option 1D = 23027]
Y r=mr+y+enb
(Option 1D = 23028]
1. r=x + by =gna
(Option 1D = 23029]
Correct Amswer =-
* r=qax + by = sin(ab)
[Option 1D = 23027]

18) The partial differential equation Fyy + 3,1.114,}.+;u}.}. =, + u}.is

[Question ID = 5759]
1. Myperbolic in [(y, ) |0 < xy < 1)

[Option 1D = 23000

I. Hyperbalic in [{x, y) jxy > 1]
[Ootion 1D = 23011)

3. Ellipkic in [{Ir.!l':'|1]-' Y 1]
[Option 1D = 2W13F)

4. Ellipkic |n.[|::_:,.-I ﬂ L:}r{ u].

[Option 1D = 23011

Correct Answer --
& Myperbolic in [{I-r_!'{:llllll =1

[Opticn ID - 23001]

19 uti ion 2X_I8 o
} The general solution §f the Bquation = — = =1 =y s

[Question ID = 5760]

1 =
.- it V)24 0y (e + ¥) # 03 (x - ¥)

[Opticn 1D - 23004]
1 &

I i.ll'[.l' = ¥+ @y (x + )+ 80— ¥)
[Opticn 1D - 23005]

@y (x4 3) + By(x? = ¥)
[Option iD = 23074]

4o (% + )+ 8y - ) - Sxlx +y)
[Option 1D = 23017]

Correct Answer --

-

%r[x — )P40 (x +5) +Bs(x - ¥)

[Opticn ID - 23005]

20} The general solution of *’ﬁ; — ¢t Eﬂﬂinm.r} = u(2,t) =0, uix, 0) = sin® = and u,(x,0) = 0 I8

[Question ID = 5761]

1 EslnEﬂn"—ﬂ
4 F .

[Ootion 1D = 2300E)

¥ Elimrr:wmj:rrrr 1B:|r|3r“-|.'|:l-53“!
4 2 FI F; F

[Option 1D - 23009]
1T

4 2 2 4 2 2
[Option 1D - 23040 www.FirstRanker.com
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21} Letf, g* — g be given by

(x* + 3= ':Ilnl:'l: + ¥ _:' if(x, w) = {00}
fix) = { if Lx, ) = {0, 0)

Then,

[Question 1D = 5762)
V- fop and frp are continuous at (0, 0}, and £,00,00 = £ (0,0}

[Option I = 21042]
. f.and f. are discontinuous at (0, 0), but £,(0.0) = £ (0,0)

[Option 1D = 23041
Y £ and fie are continuous at (0, 0), but £,(0,0) = [ (0,0)

[Option ID = 2044]
4. fpand £ are discontinuous at [0, 0) and £,(0,0) = £ (0,00

[Opticn ID - 21045]

Correct Answer -
* fand £ are discontinuous at (0, 01, but £,00,00 = £_ (0,0}
[Ogtion I = 21041]

22} The directional derivaprve of fx,y,z) = xy® + yz? + zx? detined on g¥ along the tangent to
the curve x = k,3 = 3]z = £3 at the point (1, 1,1) 5

[Question ID = 5763]
! 1B

Vi
[Opticn iD - 21044]
13

14

W
[Option 1D = 23047]
13
),
Vid

[Ogtion D =
= ion L0

4 —
Wvid

[Option 1D - 23045

Correct Answer -
18

g

[Option 1D - 23045

23} The unigue polynomial of degree 2 passing through (1, 1), (3, 27) and (4, 64) obtained by Lagrange interpolation is
[Question ID = 5764]
To@y? —17x + 12
[Option 1D = 230540
L gx?—19x—12
[Option 1D = 23051
%o 4 14x —12
[Option 1D = 2305
B —19x +12

R rre—.
£

Correct Answer i- www.FirstRanker.com
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[Question ID = 5765]
1. 08512

[Opticn iD - 21054]
1. OIS

[Option ID = 21055]
3. 07625

[Opticn 1D - 21054]
4. OLETOR

[Ootion 1D = 2I5T)
Correct Answer --
& 0.ES12

[Cotion 1D = 20754

25} Consider the differential equation, E = y —x, 10} = 2, The absolute value of the difference
in the salutions obtained by Euler method and Runge-Kuita second order method at »(0.1)
uging step size 0.7 is

[Question ID = 5766]

1. 1208 [Option ID - 23058)
1. 2.252 [Option ID - 23059
3. 0L00S [Option 1D = 23060]
4. 0LOSS [Option ID - 23061]

Correct Answer --
w» 0.005 [Option 1D = 23060]

26} The approximate vajue ﬁl{ln’.";ﬂhtalnad after two iterations of Newton-Raphson method starting with initial
approximation ; - 2 is

[Question ID = 5767)
1. 1756k

[Option 1D = 23082]
3. 158

[Option ID = 21081
1 24713

[Option 1D - 23084]
4. T 4554

[Option ID = 21085]

Correct Answer --
& I SET

[Option ID = 21081

47} For an infinite discrete metric space (x,d) wihich af the following statements is conrect?
ol

[Question ID = 5768]

1. X Ccompact

[Ootion 1D = 2308

For every 4 £ X, A7 U d = X, where 4 and 4= dencte respectively the closure and
interior of g4in x

[Cotion 1D = 210&T)
L X 15 conmected

[Option 1D = 2106]
4. s not totally boumded

[Optiom 1D = 25089 www.FirstRanker.com

[ | LOITECE AMWET -
& prisnot tobally boumded
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y={gl_ &, ] C |, where ; is the sequence of 1 at the | _ ,; place and 0 elsewhere. Then,

[Question ID = 5769]

1. i,-l-:-l'ltll: compact and has no bemit poit
[Option 1D - 23070)
tyis compact and each g is a limit point of ¥

[Option il = FWT1]
L i,rrs-nul: compact and has a liemit point

[Option i = 2072
4_ i.frs--\:a'npacl: and has no Hmiat point

[Opticn iD - 21071]

Correct Answer -
# wis not compact and has no Limit point

[Ootion 1D = 20

29) Let o[p, 1] be the set of real valued continuous functions on [0, 1] with sup-metric. Let 5 = [f e ¢[0,1] [f(0) = 0}
and g = {f & clo, 1] |f(0) > ﬂ}l:-tﬂltﬂ.lﬂplnﬂ “'-E'[EI..I]- Then,

[Question ID = 5770]
1. Both 4 and g are complete

[Opticn 1D - 21074)
Iogis complete but g is in:nmplete|
[Opticn 1D - 23075)
]_ N I a h . s . I
Ais incomplete but g is fomplet
[Ogticn 1D = 2307%6)
4- Meither 4 nor B is complete

[Option ID - 23577

Correct Amswer --

* A complete but g is in:nmplete|
[Ogticn 1D - 23075)

30} Let (g 4) and (g, )be the metric spaces with the discrete metric space 4 and usual metric , respectively.

Let fe (R, d) = (Ru) andg; (R, u) = (R d}bl!' the functions given by

x=0

flz) = glz) = E‘:'ﬂ. B
Then,

[auestlm ID = 5771]

- Both f and g are continuous

[Option 1B = 23074]
L. Neither f nor g is continuous

[Option ID = 23079]
Y. ris continuous bt g is not

[Option 10 = 2106
4. g s continuous but fis not

[Option 1D = 21081]

Correct Amswer =-
* s continuous but g is not

[Option 1D = 23080]

) Letl, ={(xv)ER Y= grnf.ﬂ < & = ) and ¥y = [{0, ¥) € R¥|y & [-2.2]) be subspaces of the
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[Questisn ID = 5772]

1. ﬁ ] }l': 15 connecied

www.FirstRanker.com www.FirstRanker.com

[Cotion 1D = 210EF)
I \"J T ].T_|r5 connected

[Cotion 1D = 210ET)
L 'I'T‘ f ¥, 15 disconnected

[Option 1D = 23064
4. ﬁ is a non-empty bounded subset of g2

[Option ID = 21085]

Correct Answer -
- -F‘ uY; is connescted

[Option 1D = 23082]

32) Let be the set of all real-valued Riemann integrable functions on and let be the function given by

0, ifx=0
flx) =1{1 1 1
= r}’n+l-:r£nrnrJ1EH

wWhich of the following statements is correct?

[Question ID = 5773]
1- ¢ is monotonically decreasing on [0, 1] but # € R[0, 1]

[Option ID = 2108
L [ is monotonically decresing on [0, 1] and f € R[0,1]

[Option iD= 20T
Y. ris discontinuous at infipitely many points in [0, 1] but £ & &[0, 1]

(Option ID = 2308)
4- ris discontinuous at infibit

[Option 1D = 23089

Correct Answer --
* ris discontinuous at infinitely many pedints in [0, 1] and f & R[0,1)

[Option iD= 2I0E)

33) The improper integral
=

TH1

[Cuestion ID = 5774)
1. Converges to o

[Cotion 1D = 23050
I. Converges to 72

[Option il = FE1]
3. Converges to 0

[Option |0 = F053]
4. Diverges

[Opticn iD - 21051]

Correct Answer -
® Conwerges to T

[Option 1D = 210%0]

34) Emsidtrﬂufunﬂjnmf.[ﬂ ._aml ,:,‘].._ ¥ w1, Then

[Question ID = 5775] www.FirstRanker.com

1- Both f and g have removable discontinuity at x = 1
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L8 [ has a removable discontinuity at x = 1, while g has a jump discontinuity at ¢ = ]j

[Otion 1D - 2109)
4- £ has a jump discontinuity at ¢ = 1 while g has a removable discontinuity at y = 1

[Opticn ib - 21057)
Correct Answer =-
* f has a removable discontinuity at x = 1, while g has a jump discontinuity at ¢ = ]l

[Option 1D = 2109]

35) What is the length of the interval on which the function f(;) = 2 — gy? — 51 + § I decreasing?

[Question ID = 5776]
&

1.

[Opticn 1D - 21054]

Ik
[Option 1D - 23099

L

[Option 1D = 23100)
4. 1

[Option 1D - 23101]

Correct Answer -
L

[Ootion 1D = 23054

36) Let f; [a, b] = R be a monotonic function. Consider the following statements:

a. The function 7 obeys maximum principle
b. The function r is Riemafin integrable on [a, b]

Which of the above statement(s) SIare] troeT

[Question ID = 5777
1. Only (2l

[Opticn iD - 21100]
1. Only (b)

[Cotion 1D = 2310F)
1. Baoth (a) and (&)

[Opticn 1D - 21104]
4. Mether (aj nor b

[Cotion 1D = 23105
Correct Answer --
& Both (a] and (&)
[Ootion 1D = 23104

37} Consider the following:
A {{a,b),(c,d)) = ac = bd, (a, b),{c,d) € R?
b. (f(x).glx) = J F(x)gl(x) dx, where f(y), gix) are polynomisls aver g

Which of the above (are) an inner product?

[Question ID = 5778]

1. Hetther {a) nor (b}

[Cotion 1D = 23104
¥_ Baoth ja] and &)

i
3. Only [zl

— Ootion ib - 2FI0d]

www.FirstRanker.com

4. Only (B}
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[Option il = 23104

3% 1 0 2
) LetT = I:ﬂ i 1}T|'l!n_r1+4T:+5T_3|rl!H|thﬂ
g o 2

[Question ID = 5779]
- 107 + 4

[Dpticn 1D = 23110]
Lojor -4

[Option 1B = 23111]
LT+ 4
[Option B = 23112]
A —10T =4/
[Option B = 22111]
Correct Amswer --

*or-4
[Ootion iD= 23111]

39} Let |7 be an infinite dimensional vector space ower a field p.
Consider the following statements:

d. #Any one-one linear transh

b. #ny onto linear transfor

Which of the abowe

[Question ID = 5780)
1. Baoth {a) and (&)

[Cotion 1D = 23114)
2. Only ()

[Opticn ID - 21115]
1. Only (b)

[Option 1D = 23114]
4. Meather (ah nor (b))

[Option B = ¥3117]
Correct Answer -
& Metther (a) nor (b)
[Option B = ¥3117]

40) Let p (g)be the set of all polynomials over g of degree at most . Let T, g (R) — P, ,,(K) be given by
T flx}} = xf(x) Then

[Question ID = 5781]

1. Tls- one-one ard ondo linear transformation

[Opticn iD - 21114]

X Tls-anunl:n fumciion bwt neither & linear transformation nor one-one

[Opticn iD - 23114]

L T is mot onio but & one-one linear traraformnation

[Opticn iD - 21120]
4. TI!- one-one but neither a linear transformation nor onto

[Opticn ID = 21121]

Coicach AR

L T'Ii- mot onto but & one-one linear trarasfoarmation

www.FirstRanker.com

—  Oetan-iE—2320]
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“a—6
[Dption 1D = 23122
“a—4
[Dption il = 21123
Y 34-a
[Option il = 21124
% 6-a

[Opticn iD - 21125]

=l .;t Fimkﬂrftﬂm Z is the set of integers. The inverse of g is
1

X

Correct Answer -
®i-n

[Option 1D = 21124]

42} Let g be a group of even order. Suppose that exactly half of 5 consists of elements of order
£ and the rest forms a subgroup g of g. Which of the following statements is incamect?

[Question ID = 5T83]
1- g is a normal subgroup of g

[Cotion 1D = 23124
I Order of H 1 even

[Cotion 1D = 23127
3. jts abelian

[Dpticn 1D = 21138
L |G:H=2
[Dpticn 1D = 23129

Correct Answer --
& Order ufH- 15 &ven

[Opticn iD = 21127]

43) Let ; and - be finite groups such that |5 = 71 and || = 4o Suppose ; does not have a normal subgroup of order
3. Let ; be the set of all group homomorphism from ; to ;. Then the number of elements in | is

[Question ID = 5784]

1.1

[Option 1D = 21120]
r1

[Opticn iD = 23131]
15

[Option ID = 21112]
17

[Opticn iD - 23111]

Correct Answer -
® 1

[Opticn iD - 21110]

44} Let ; be a finite group of ; - ; has exactly two conjugates. Suppose that [(g) = [y~ Laey & 6] and
Nia) =[x € Glax = xa}

Which of the following statements is incorrect?

[Question ID = 5785]

1. The mumber of elemerts in f@ i a prime rumber

[Dption 1D = 23134]
I s a simple group www.FirstRanker.com

[Option 1D - 23115]
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[Option il = 23117

Correct Answer -
# s asimple group

[Option 1D - 23115]

45) Let g be a hinite group of crder 385, Let B, K and L be p-Sylow subgroups ot g for
p = 5,7 end 11, respectively. Which of the following statements is incorrect?

[Question ID = 5786]

1- k is a normal subgroup of g

[Option 1D = 231 3&)
L. 1 is normal subgroup of 5

[Option 0 = 2112%]
Y- yg & anon-abelian su bgroup of 5

[Option 1D = 23740
4 &= HKL

[Option 1D = 23741]

Correct Amswer =-
* MK s a non-abelian subgroup of §

[Option 1D = 23140

d46) The remainder when [2020%% 5 divided by 12 s
[Question ID = 5TE7]
1. O [Option 1D = 23142)
I. I [Option 1D = 23143)
1. 4 [Option 1D - 24144)
4. & [Option 1D « 23145)

Correct Answer -
& 4 [Option D= 25144)

47) The smallest integer ; - 7 such that 3|, 3)(a + 1) 4/{a + 2], 5|(a + 3) and 5)(a + 4) 15

[Question ID = 5788]
1. 14

[Ootion 1D = 23144
T 54

[Option 1D = 2147
LI

[Ootion 1D = 2314)
4. &}

[Ootion 1D = 2T74%)

Correct Answer --
- &2

[Option 1D = 23149

48) I_.ﬂ_az:{{: i}lu.bEIhEaﬁ‘gMdf’:R ..Ihegvmby.a[:{‘; :}}=ﬂ_hWH:hﬂmefmhﬂhgmh

incorrect?

[Question ID = 5789]

1. .Ells & ring homomorphism

——tmbicn 10 g S LISH]

r. kera 5 & prims jdeal bt not mascmal

(Ogtion I = 31151] www.FirstRanker.com
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Correct Answer --
- 'I-:ETE}“ i med el

www.FirstRanker.com
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[Opticn iD - 21153]

4%] Consider the following statements.

4. A polynomial i irreducible over a field g if it has no zeros in g

b LEt_ﬂj-]Ezh]_ﬁf[x}hrud.l:i:hma.Q.Ihenili:.reducihlemrz

. For any primzp,. the palynomial L p-1 4 .p-2 4, 5 ¢ 4 1 Birreducible over Q

Which of the above statements is {are) correct?

[Question ID = 5790]
1. Oy (a) and (b

[Option b = ¥1154]
T Only (al and ic)

[Ootion 1D = 23155)
3. Only b) and ic)

[Cotion 1D = 23154
4. All of (a), (b) and i)

[Option 1D - 23157]

Correct Answer -
& Orly (b)) and ic)

[Option 1D - 23154]

50) Which of the following is a Euclidean domain?

[Question ID = 5791]
- Qle]fc* =20

[Option ID = 21154]
L Ia]

[Option ID = 23159]
L gles

[Ootion 1D = 23180
4. Mone of these

[Opticn 1D - 211&1]

Correct Answer -
* Qlzlfix* =2
[Cotion 1D = 23158)
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