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PART—I
( LANGUAGE )

Direction (Q. Nos. 1 to 5) : Read the
passage given below and choose the
correct answer for the questions that
follow :

A lion lived in a jungle and he killed
many animals everyday for his meal.
All the animals of the jungle were
worried about this and they go to the
lion to discuss the issue. The lion
agreed not to kill the animals if one
animal was sent to him everyday for his
meal. This goes on for many days. One
day, a rabbit goes to the lion. The
rabbit sees an old well and it makes a
plan to kill the lion. He tells the lion
that there is another lion in the well
who is stronger and more powerful. The
lion then asks the rabbit to take him to
meet the lion in the well. the lion jumps
into the well to see where the other lion
lives. The lion mistakes his own
reflection in the water and takes it for
the other lion and dies.

1. Who were worried?
(A) Lion
(B) All the animals
(C) All the birds
(D) More than one of the above
(E) None of the above

2. Who makes a plan to kill the
lion?
(A) All the animals
(B) The lion in the well
(C) Rabbit
(D) More than one of the above
(E) None of the above

3. Who is more strong and

powerful?
(A) All the animals
(B) The lion

(C) The rabbit
(D) More than one of the above
(E) None of the above
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4. What does the lion see in the
well?

(A) Another lion

(B) Its own reflection

(C) The rabbit

(D) More than one of the above
(E) None of the above

5. What do you learn from this
story?
(A) To kill animals
(B) Wisdom is more strong
(C) Small rabbit cannot win a

lion

(D) More than one of the above
(E) None of the above

Direction (Q. Nos. 6 and 7) : Choose
the most appropriate prepositions in
the following sentences :

6. Take the curtain their
hooks.

(A) from

(B) for

(C) behind

(D) More than one of the above
(E) None of the above

7. In compliance the office

order.

(A) with

(B) of

(C) for

(D) More than one of the above
(E) None of the above

8. Paternal family belongs to

side.
(A) father
(B) mother

(C) grandson
(D) More than one of the above
(E) None of the above
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PART—II
( GENERAL STUDIES )

31. Given 168x32=5376, then 33. 1f 5(x*3) —250B3x=4  then the
S5-376+16-8 is equal to value of x is
5
(A) 0032 B 77
(B) 0-32
B —
5
(C) 32
© =
(D) More than one of the above 3

(E) None of the above (D) More than one of the above

(E) None of the above

32. Which one of the following

numbers has rational square )
34. In a college, the ratio of the

root?
number of boys to girls is 8:5.
If there are 160 girls, the total
(A) 04 number‘ of students in the
college is
(B) 0-09 (A) 250
© 00 (B) 100
(C) 416

(D) More than one of the above
(D) More than one of the above

(E) None of the above (E) None of the above

23/MAV-AC/M-2023-09/116A-A 6 [TAMENUH ARt o A



PART—II
( GENERAL STUDIES )

31. f&m mm 2 168x32=5376, 33. fe 5x*3) = o508x-4) G xwAA
5.376+16-8 SR 8
5
(A) 11
(A) 0-032
(B) 0-32 B) 11
5
(C) 32
© 5
(D) 39w W | TH § AfUh
(E) ST 4 4 & 7 (D) 3w § & wF ¥ e
(E) 3w § | g T2

32, Tmfafgd o @ fhE @& =1 9

)
T & 34. UF Fiaw § dgh IR AR 1 wEn
®1 I 8:5 31 AR 160 wrefEAf €,
(A) 04 A TS § BT A FoT T B
(A) 250
(B) 0-09
(B) 100
(C) 09
(C) 416

(D) 3 # & o § oHfers (D) 30w § & T & s

(E) 30w ® & 15 T (E) 393t & & g T
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35.

36.
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How long will it take a sum 37.

of money invested at 5% p.a.
simple interest to increase its
value by 40%?

(A) 8 years
(B) 5 years
(C) 7 years

(D) More than one of the above

(E) None of the above

The ratio of women and men
employees of an organization
is 5:7. If the number of women
employees is 50 less
the men employees, then the
number of women and men
employees, respectively, are

(A) 125, 175
(B) 150, 200
(C) 135, 185

(D) More than one of the above

(E) None of the above

than 38.

Which of the
statements is true?

following

(A) Every rational number is
an integer.

(B) Every natural number is
a rational number.

(C) Every whole number is
a natural number.

(D) More than one of the above

(E) None of the above

If the sum of the cubes of first
n natural numbers is 2025,
then what is the value of n?

A) 7
(B) 12
€ 9

(D) More than one of the above

(E) None of the above



35. 5% alftes R IS | HAaw i

36.

TfT # T e H 40% i ghg wA
T fopan a9 e ?

A) 8 =

(B) 5 =

(C) 7 =

(D) 39w | ¥ UH ¥ M

(E) 3w & 9 18 T

T HEAT | Al 3R gEy wHaTEl
TS w1 U 5:7 21 afe mfgen
FHHATT il T gES wHEnEl i
& ¥ 50 FH g, d Afec TR ey
FATET il T w8

(A) 125, 175

(B) 150, 200

(C) 135, 185

(D) 3w U | UH ¥ Afh

(E) 37 & ¥ 18
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37. T=fafga § @ S-91 % a9 27

38.

(A) Y% UNHT HEA TH QU Bidl
H

(B) Y% Wihideh T&AT TH UHA
T et 2

(C) Y% YUl & Uk UThideh S
Bt 2

(D) 39w | ¥ TH ¥ M=

(E) 3w & © 18 T

Il YUH n UThfds TS 6 B H
ANTHA 2025 &, A n I A F1 27

(A) 7

(B) 12

(C) 9

(D) 3w W | TH ¥ Afeh

(E) 37 & ¥ 18 e
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39. The speed of an electron in the 43. Endolymph is a fluid present in
orbit of the hydr'ogen atom in (A) Ascaris
the ground state is
C (B) eye
A) ——
( 1.37 (C) internal ear
B) (D) More than one of the above
1370 (E) None of the above
C
(€) 137 44. At what temperature, a ferro-
magnetic material becomes
(D) More than one of the above paramagnetic?
(E) None of the above (A) Melting temperature
40. The aqueous solution whose pH (B) Curie temperature
is zero will be (C) Néel temperature
(A) acidic (D) More than one of the above
(B) amphoteric (E) None of the above
(C) alkaline
(D) More than one of the above 45. Which ‘ 'of the following ‘ is
a positively charged particle
(E) None of the above emitted by a radioactive
. ) element?
41. Which of the following
interactions is weakest? (A) Beta ray
(A) Electromagnetic (B) Alpha ray
(B) Electrostatic (C) Cathode ray
(C) Gravitational (D) More than one of the above
(D) More than one of the above (E) None of the above
E) N f the ab
(E) None o © above 46. Stomata are tiny pores on the
42. Which of the following is an surface of leaves through which
insectivorous plant? plants take in
(A) Cuscuta (A) nitrogen
(B) Orobanche (B) carbon dioxide
(C) Drosera (C) water
(D) More than one of the above (D) More than one of the above
(E) None of the above (E) None of the above
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39.

40.

41.

42,

A FEAT H, TEGSH WA HI FHaf H
T el 1 AT i

o =

C

(B) 1370

© =

(D) 39Y® H ¥ TH ¥ M
(E) 3w § ¥ 15 T

St faerm, e pH ¥ 7, 8
(A) ST

(B) 3wagHt

(C) &=

(D) U H ° TH ¥ Al

(E) 394 # & hrg 7

freferfiaa & @ #F-dt s=fmn aeg
effor 27

(A) T-grhr

(B) fer-agq

(C) Tt

(D) 3w & @ wh @ Afeek

(E) 39tk # & 1S T

frfafiaa & @ #9 FHerr drar 27
(A) el ()

(B) ARI=h! (37r)

(©) g

(D) 3w U | TH A Al

(E) 3udth § & #1$ T
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43.

44,

45.

46.

Ueifelts T det gard forad g 27
(A) TebiE

(B) i@ H

(C) Ttk ol o

(D) 39 U | UH A Al

(E) 39t § & #1$ T

P W W degeEsE uer
FIIFThI = ST 27

(A) T ATIEH

(B) L oA

(C) e araHE

(D) 39w | ¥ UH ¥ M

(E) 3w & & 18 7

et @ g Idtsia Frfafea #

Y HH-91 T gAcHS ®I G PR
T 27

(A) sfer TR

(B) AT fertor

(C) herre fortm

(D) 39w | ¥ TH ¥ 1M
(E) 3udth # & 1S T
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47. Where is the Headquarters of

48.

49,

50.

the Integrated Defence Staff

located in India?

(A) New Delhi

(B) Bengaluru

(C) Chennai

(D) More than one of the above
(E) None of the above

Where is the International Court
of Justice (ICJ) located?

(A) Hague
(B) New Delhi
(C) Paris

(D) More than one of the above
(E) None of the above
Which city/district in Bihar

is famous for silk textile
production?

(A) Bhagalpur

(B) Patna

(C) Champaran

(D) More than one of the above
(E) None of the above

The World Earth Day is observed
every year on

(A) 20th April

(B) 22nd April

(C) 21st April

(D) More than one of the above

(E) None of the above
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51. Pyaar Ka Paudha Campaign was
launched by Bihar Government
on
(A) 15th February, 2021
(B) 26th January, 2022
(C) 14th February, 2020
(D) More than one of the above
(E) None of the above

52. Which district of Bihar has the
lowest literacy rate?

(A) Araria

(B) Purnia

(C) Nawada

(D) More than one of the above
(E) None of the above

53. What was the distance covered
in Javelin throw by Neeraj
Chopra in Tokyo Olympics?

(A) 87-58 metres

(B) 87-:85 metres

(C) 88-38 metres

(D) More than one of the above
(E) None of the above

54. Who among the following is
the Chairman of Cotton Council
of India?

(A) Shyam Makharia
(B) Suresh Amritlal Kotak
(C) Kishore Mirani
(D) More than one of the above
(E) None of the above
12 AR R FOIR



47.

48.

49,

50.

O T W6 H GeAed IRd H el
feora 27

(A) = R

(B) dTe

(C) ==

(D) 3w W | TH § Al
(E) 3% 4 4 5 7

ARG = (ICJ) Faf fera 27
(A) =

B) T Tl

(C) ufw@

(D) 3 W | TH § Afh

(E) 37 # & g e

fer =1 #E-w TR/Nen T o=
3caTe o forg ufg 87

(A)  HTTTR

(B) W

(C) <reroT

(D) 39w | ¥ TH ¥ M+
(E) 3udth # & 1S T
fam gedft fea@ ® a¥ &A@ wEn
ST 27

(A) 20 31

(B) 22 31

(C) 21 31

(D) 3w U | TH § Al
(E) 39tk # & #1$ T
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51.

53.

54.

TR T qien A e @R g
e G o TR en?

(A) 15w, 2021
(B) 26 &, 2022
(C) 14 w&d, 2020
(D) 39w | ¥ UH ¥ 3
(E) 30 § & 1S T

. foer & frm a0 i gisrar @ oo

FH 27

(A) s

(B) ot

(C) arer

(D) 39w W | TH § Afeh

(E) 3udth # & #1g T

et =T 3 IR el § e b
¥ forat gt 7@ A7

(A) 87-58 Hiex

(B) 87-85 HieX

(C) 88-38 Hiex

(D) 39w | ¥ TH ¥ 37

(E) 3udth # & 1S T
Frafafaa @ @ =9 wrdi I uftg
% areqer 27

(A) I HETE

(B) G STt Hleh

(C) Terum fomrt

(D) 39w W | TH § Afh

(E) 3udth § & 1$ T
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55. Ganga Ka Maidan is full of 57.

which type of soil?

(A) Black soil

(B) Red soil

(C) Alluvium soil

(D) More than one of the above

(E) None of the above

56. What is the height of
Someshwar peak of Bihar?

(A) 875 metres

(B) 850 metres

(C) 825 metres

(D) More than one of the above

(E) None of the above

58.

Which of the following places

has the highest rainfall in
Bihar?

(A) Patna

(B) Kishangarh

(C) Muzaffarpur

(D) More than one of the above
(E) None of the above

Where does the Chenab River
finally join the Indus River?

(A)

(B)

(€)

(D)

(E)

Mithankot

Tandi

Ahmedpur Sial

More than one of the above

None of the above
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55. T o1 e fRE TR Y g 9w 27 57. ToER # watfes aul el g &7

(A) el fogt (A) T

(B) et fargt (B) frerrTe

(C) e furgt (C) FTFRIgL

(D) 3w | © T ¥ Mk (D) 3wtk # ¥ Tk @ e1feren
(B) I & & 1 T (B) 3 & & =g T

56. fogr & dmver At hi S=mE w2 58. oA T 31da: faa o 4 wel W

ferdt 27
(A) 875 Hix () Frore
(B) 850 e (B) T
(C) 825 Hix (C) Tewag Rt
(D) 30w W | TH § AfUh (D) 3w W | TH § Afh
(E) 3w 8 © %18 T (E) 3w § & 15 T
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59. The Melghat Tiger Reserve is 61. Arrange the following districts

associated with of Bihar from North to South :
1. Sheohar

(A) Uttarakhand
2. Vaishali

(B) Maharashtra 3. Nalanda
4. Nawada

(C) West Bengal

Select the correct answer using
the codes given below.

(D) More than one of the above

A) 3,2, 1,4
(E) None of the above B) 1,2, 3, 4
< 2,3, 1, 4
60. Barabar Hills are situated in the (D) More than one of the above

vicinity of which city of Bihar?
(E) None of the above

(A) Makhdumpur 62. Tribeni  Canal in  West

Champaran obtains its water
supply from

(B) Munger
(A) Bhainsa Lotan
(C) Madhubani (B) Khaira Tola
(C) Thakrahan
(D) More than one of the above

(D) More than one of the above

(E) None of the above (E) None of the above
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59. ATHR N o @1 gay fraa 27

60.

(A) IHEE

(B) Herrg

(C) ufraw s

(D) 39w | ¥ TH ¥ M

(E) 3w & 9 18 T

TR il verfeat fFmfafaa # 9 foer
% forer v1et & g8 gl 27

(A) HEEH

(B) HR

(C) wgaft

(D) 30w W | TH ° AfUh

(E) 37 | & 18 e
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61. fuer & f=fafaa foet = s 9 efaor

62.

fomm % rafera #t -
1. RE=
2. auredt
3. e

4. HdI9

f= feu MU g w TR W EE W
L

A) 3,2, 1, 4
B) 1,2, 3, 4
© 2,3, 1,4
(D) 3 W | TH ¥ Afeh

(E) 37 | ¥ *18 e

Fravft T=r, uferft =R & frm o
B arft i mgfd et 27

(A) T e

(B) WU el

(C) o

(D) 39Y® | ¥ TH ¥ 3

(E) 37 & & *18 e
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63.

64.

65.

66.

In which year was the ‘Madras
Mahajan Sabha’ formed?

(A) 1879

(B) 1881

(C) 1883

(D) More than one of the above
(E) None of the above

Who began the ‘Self-Respect
Movement’ in India?

(A) Jyotiba Phule

(B) Narayan Swami

(C) B. R. Ambedkar

(D) More than one of the above
(E) None of the above

Who formulated the powerful
slogan ‘India for Indians’?

(A) Raja Ram Mohan Roy

(B) Swami Dayananda
Saraswati

(C) Swami Vivekananda
(D) More than one of the above

(E) None of the above

In which year did °‘All India
Muslim League’ table the
demand of Separate Pakistan?

(A) 22 December, 1939

(B) 23 March, 1940

(C) 8 August, 1940

(D) More than one of the above

(E) None of the above

23/MAV-AC/M-2023-09/116A-A

67. Who formed a Congress Ministry

in Bihar as Premier on 20 July,
1937?

(A) Prof. Abdul Bari

(B) Anugrah Narayan Sinha
(C) Shri Krishna Sinha

(D) More than one of the above
(E) None of the above

68. With which of the following
places is Babu Kunwar Singh
associated?

(A) Arrah

(B) Bhagalpur

(C) Patna

(D) More than one of the above
(E) None of the above

69. Who established the Arya

Samaj?

(A) Swami Vivekananda

(B) Swami Dayananda
Saraswati

(C) Aurobindo Ghose

(D) More than one of the above

(E) None of the above

70. Where was the First Session of
the Indian National Congress
held?

(A) Calcutta
(B) Bombay
(C) Madras
(D) More than one of the above
(E) None of the above
18 [ AR O R FOIR



63.

64.

65.

66.

‘TEE e @ S T fRe T
7 ofi?

(A) 1879

(B) 1881

(C) 1883

(D) 39w | ¥ TH ¥ M

(E) 3w & & 18 7t

IRd § ot fetee g’ foram wmey
o on?

(A) s Bt

(B) AR T&THT

(C) o R0 e

(D) 3w W | TH § Afh

(E) Sudth # & #1$ T

fem e?

(A) T IW Higd T

(B) T@THt gaTE TRt

(C) wamt faaems

(D) 39w H ¥ TH ¥ M

(E) 3udth # & 1S T

‘Fiie sfen gieem o’ o R ad st
ITfeREAT Sl /T T JRedTE TET oY

(A) 22 feawr, 1939

(B) 23 umH, 1940

(C) 8 3FTEd, 1940

(D) 30w W | TH § Al

(E) 3udth # & 1$ T
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67.

68.

69.

70.

20 §eg, 1937 # faer # *iw
afzm g &1 e AR % w9 # fRed
T em?

(A) o Tsga aRY

(B) e1gyre TR e
(C) g ferzn

(D) 39 U | UH A Al
(E) 3wt § & 1g T
a1 Fer fiw Frefafed & @ fra w=m
T Href-ed 87

(A) =T

(B) HRTeTR

(C) W

(D) 39w | ¥ UH ¥ M+
(E) 3w & & 18 T

31w ST T foRee &y oft?
(A) @t foaewEs

(B) T&THt gaTE Tt

(C) owferg =

(D) 39w | ¥ TH ¥ 3
(E) 3udth # & 1S T

IR TS SE 1 T8l STfEeE
el gat?

(A) HeTeh

(B) v

(C) =St

(D) 3w W | TH § AfUh
(E) S # & i< e
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71.

72.

73.

PART—III
( MATHEMATICS )

Let D be a subset of real line.
Consider the assertion : “Every
infinite sequence in D has a
subsequence which converges in
D.” This assertion is true if

(A) D =[0)

(B) D =][0,1]u[3,4]

(C) D=[-L1)u(L2]

(D) More than one of the above

(E) None of the above

Evaluate :
) L n
hm 272
n—oepr ok +n
'

A _

(A) 5

(B) =
'

C _

© %

(D) More than one of the above
(E) None of the above

If {x,} is a convergent sequence
in R and {y,} is a bounded
sequence in R, then we can
conclude that

(A) {x,+y,} is convergent
B) {x,+y,} is bounded

(C) {x, +y,} has no convergent
subsequence

(D) More than one of the above
(E) None of the above
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74. Let o =J;°

1

1+t2

Which of the following is true?
do 1

A &
A dt  1+¢2

dt

(B) a is a rational number
(C) sin(a)=1
(D) More than one of the above

(E) None of the above

75. Define f(x)= 1 for x >0. Then
Jx

f is uniformly continuous
(A) on (0,)
(B) on [r,e0) for any r>0
(C) on (O,r] for any r>0
(D) More than one of the above
(E) None of the above

76. Let

on() =55 x€[0.)
Which of the following is true as
n — oo?
(A) g, — 0 pointwise but not
uniformly
(B) g, — 0 uniformly
(©) gnlx) = x Vxe[0,e0)
(D) More than one of the above
(E) None of the above
20 I[N T



71.

72.

73.

PART—III

( MATHEMATICS )
74. HH S

e ofifslt D ardfass @1 & U
IY= 21 39 9 W fomm w ;D
H Y A TTHA A TH Y-
gl @ St D # uafda @ 817 9
IET 9 § A

(A) D =[0,)

(B) D =[0,1]u[3, 4]

(C) D=[-1L,1)u(12]
(D) 39Yh H © TF ¥ AT
(E) 3% # & =l Tl
Waﬁ

n n

lim 5
n—oe ok +n

2

(A)

NS

(B)

Ala A

(C)

(D) 39Y® | ¥ TH ¥ M
(E) 39k § & 1g T

afe {x,} R & Tk AfmRe o 2
R {y,}, R T 95 agHA 2, a@l
29 g fisrs fehrer wond 2 f6

(A) {xp +yp} AR T

(B) {x,+yp} TG 2

(C) {xp+yn} 1 HE AGE®
IIHA T T

(D) 3w U | UH A Afh

(E) 3udth # & #1$ T
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75.

76.

S |
ocz_fo 1+t2dt

Frfafaa @ @ ==-a1 97 87
do 1

A) £
) dt  1+¢2

(B) o U URHT G B
(C) sin(a)=1

(D) 3w W | TH § AfUh
(E) 3w & & 18 7t

e x>0 & fU f(x)= a f

b

THGHH: Gad 8

(A) (0,00)

(B) [r,o0) R &S r >0 forw
(C) (O,r]WTs r>07% faw
(D) 3w U | UH A Al
(E) Sudth # & #1g T

M g

nx
In(¥)=——F—F, x€[0,)
" 1+ 712x2

n — oo 84 W = 4 ¥ w-a1 97 77

(A) g, — 0 T&EaR Al THEATA:
EG]

(B) gn — O THEHATT:

(C) gnlx) > x Vx€[0,)

(D) 3w § | TH § Afeh

(E) 3% 4 4 5 7
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77. Consider the vector space P, of

78.

real polynomial in x of degree
less than or equal to n. Defined
T Z]P)Q — P3 by

(Tf) () = [ Flodt+ f'(x)

Then the matrix representation
of T with respect to the bases

{1,x,x2} and {1,x,x2,x3} is
0100
4 |1 0 3 0
1
020 %
010
&) 1 0 2
1
05(1)
00 %
0100\
(C) IOQOJ
1 1
0303

(D) More than one of the above
(E) None of the above

01
Let A= . Then the

-1 1

smallest positive integer n such
that A™ =1 is

A) 1
(B) 2
C) 6

(D) More than one of the above

(E) None of the above
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79. Let A be a real matrix with
characteristic polynomial
(X - 1)3. Pick the correct
statement from below :
A) A is necessarily
diagonalizable
(B) If the minimal polynomial of
A is (X-13, then A is
diagonalizable
(C) Characteristic polynomial of
A% is (X -1°3
(D) More than one of the above
(E) None of the above
80. Let T :R"™ — R"™ be a linear map
that satisfies T2 =T —1I,,. Then
which of the following are true?
(A) T is invertible
(B) T -1I, is not invertible
(C) T has a real eigenvalue
(D) More than one of the above
(E) None of the above
22 [ INTE T



77. n 9 FHH I IgF UL Tt At x A

78.

IEdfosh IgIE %k dew wHE P, W
%HRQ&|Q%TP2—)P33€[

(Tf) () = [ flodt+ f'(x)

g aiwTie Ry, a e {1 x, x2)

o {1, x, x2, x3} % fw T 1 3R
e 2

(01001
4 |1 0 5 O]
Lozoéj
010
Nt
o%o
oo%
0100\
© |1 0 2 0
030y
(D) 39w | ¥ TH ¥ 3
(E) 3ww & & 18 T

qﬁﬁﬁAz{_? ﬂ%l?ﬁwm

quieh n aTfeh A" =12

(A) 1

(B) 2

(C) 6

(D) 30w W | TH § Afh
(E) 37 # & g e
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79. A A TEAEE IR T SR

80.

Afenafes sgue (X -1)° & @ f=
R e

(A) A Tavas ®9 9 faafia 2

(B) =fa A w1 =fau sgws (X —1)° ¥,
a1 A faepofta 3

(C) A% =&  wficnafes sgue
(X -1)°3 %

(D) 39w | ¥ TH ¥ M

(E) 37 & & 18 e

a9 il T:R™ > R" wh W™
TR B S T2 = T - I, &I °g8
7| ffafaa & @ -1 93 87

(A) T FeaeiE 2|

(B) T —1I,, sJcwuvia & 2|

(C) T ! aT&dfass SAfienerfies 7 2|

(D) 39Y® | ¥ TH ¥ M

(E) 37 & ¥ 18 e
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81. The trace of the matrix

is

(A) 720

(B) 220 + 320

(C) 2.220 + 320

(D) More than one of the above

(E) None of the above

82. Which of the following real
quadratic forms on R? is positive
definite?

(A) Q(X,Y)=XY
(B) Q(X,Y)=X2+2XY+Y?

©) QX,Y)=X?-XY+Y?

(D) More than one of the above

(E) None of the above

23/MAV-AC/M-2023-09/116A-A

83. Let V be an inner product space
and let vy, vy, v3eV be an
orthogonal set of vectors. Which
of the following statements is
true?

(A) The vectors 5Sv;+6vy+7v3,
Svg+vgz, vy+3vz can be
extended to a basis of V.

(B) The vectors 4v;+vy+2v3,
U2+3U3, U2+3U3 can be
extended to an orthogonal
basis of V.

(C) The vectors v;+vy+2v3,
Ug + U3, 2v1 + Uy + 33 can be
extended to a basis of V.

(D) More than one of the above

(E) None of the above

84. The number of group homo-
morphisms from Z;q to Zyg is

(A) zero
(B) one
(C) ten

(D) More than one of the above

(E) None of the above
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81.

82.

TO

O N
w o O

R
oS O N

#1 trace ¥

(a) 720

(B) 2204320

(C) 2.2204320

(D) 39w H ¥ UH ¥ M+

(E) 37 & & 18 T

fefaitad & @ R?2 W SH-91 aaraes
fgema ®9 positive definite 27

(A) QX,Y)=XY

B) Q(X,Y)=X2+2XY+Y?
C) QIX,Y)=X2-XY+Y?
(D) 39w H ¥ UH ¥ M+

(E) 37 & ¥ 18 e
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83. UM WY V TUH inner product

84.

space 2 3R RIE <fifsg

U, Ug, V3 €V T W TH

At &2 3| ffafaa § 9 s=-w

FH AT 27

(A) aFR 5v; + 6V, + Tv3,
S5v5+v3, Uy+3v3 W V &
TR ek ST ST Hehell 2 |

(B) dFR 4v; + vy +2v3, vy +303,
U2+3U3 Eﬁ 1% % @T%ﬁ"ﬁ"—ﬂ
MR qoh TSN ST Hehall B

(C) 3@2’( U1+U2+2U3, U2+U3,
2v; + vy + 303 WV % IR
qoh TR ST Gkl 2|

(D) 39w | ¥ UH ¥ 1M+

(E) 37 & & 18 e

Zyo 8 Zyo T G THETAT I GE&T

g

(A) A

(B) ©=

(C) =

(D) 39w | ¥ UH ¥ M

(E) 37 & & 18 T
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85. Let S; denotes the group of 87. Let p>5 be a prime. Then
permutations of  the set
{1,2,3,4,56,7}. Which of the (A) F,xF, has at least five
following is true? subgroups of order p

(B) every subgroup of IF,, x ), is
(A) There are no elements of of the form H; xH, where
order 6 in Sy, Hy, H, are subgroups of ]Fp

(C) every subgroup of ]Fp X ]Fp is
(B) There are no elements of an ideal of the ring IF,, x ),

order 8 in Sy
(D) More than one of the above

(C) There are no elements of (E) None of the above
order 7 in Sy

88. Any group of order 25 is

(D) More than one of the above (A) cyclic

(E) None of the above (B) simple

(C) Abelian but not simple

(D) More than one of the above
86. Let p be a prime number. How

many distinct sub-rings (with (E) None of the above
unity) of cardinality p does the

field F _, have? ) ) ) )
p 89. If R is a ring with unity g be R

such that ab =1, then

(A) O
(A) bais an idempotent in R but
(1-ba) is not
B) 1
(B) both ba and (1-baq) are
idempotent elements in R
€) p

(C) neither ba nor (1-ba) is an
idempotent element in R
(D) More than one of the above

(D) More than one of the above

(E) None of the above (E) None of the above
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85. WM vt S, W {1,2,3,4,56,7} &

86.

FAIREdS %k WE Rl SEndr 2|
fefafea & @ #F9-w w27

(A) S, ® order 6 % ®IE element
T 2

(B) S ® order 8 # ®IE element
T 2

() Sy T order 7 @ #E element
T 2

(D) 39w | ¥ TH ¥ M

(E) 3T | ¥ 18 e

aH 6 p s srfavsg dEn B) dies
F o 7 wfeaferdt p % fRaA
3T - 3T 3U-TT (Thal & W) 27

(A) O
B) 1
€ p
(D) 39w H ¥ UH ¥ M+

(E) 37 | ¥ 18
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87. TWH fF p =5 uH AfawsT T g1 @t

88.

89.

(A) F,xF, & ®Ife p % *u-8-%4
aTe ITEE ©

B) Fp,xF, @ ueIh 3I96Hg
H; xH, 9 1 8, 5@l Hy, Ho,
F,, % SUeg &

(C) FpxF, 1 Y% Sqee e
F, xF,, %1 0% 37ex &

(D) 39y | ¥ TH ¥ M
(E) 3w & © 18 T

A 25 & HE ft 9E ©

(A) =

(B) W«

(C) THfer wifehd T &

(D) 39 | ° TH ¥ Al

(E) 3wt § @ 1g T

If¢ R ThdT @, b e R el % 90 T,
S@fFab=14

(A) R T baT% idempotent 8 aifer
(1- ba) 7 2

(B) ba 3R (1-ba) a4 R H UH

idempotent element &

(C) RH A ba 3R T & (1-ba)
1% idempotent element 2

(D) 39w W | TH § Afeh
(E) 37 & ¥ 18 e
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90. Let G be a commutative group of

91.

92.

order 202. Then the number of
element(s) of order 2 in G is

A) 1
(B) 2
(C) 101

(D) More than one of the above
(E) None of the above

The class equation of a group of
order 10 is

(A) 14+1+4-0een +1(10times) =10
B) 1+1+3+5=10

(C) 1+42+2+5=10

(D) More than one of the above

(E) None of the above

The function f(z) =|z|? is

(A) continuous at the origin
only

(B) continuous everywhere but
nowhere differentiable

(C) continuous everywhere but
nowhere differentiable,
except at the origin

(D) More than one of the above

(E) None of the above

23/MAV-AC/M-2023-09/116A-A

93.

94.

95.

For the function

1-e7 %

fle)=

z
the point z=0 is a/an
(A) essential singularity
(B) pole of order one

(C) removable singularity
(D) More than one of the above
(E) None of the above

Let v be any positively oriented
circle whose centre is at the
origin. Then the value of the

. cosz )
integral fidz is
v 52

(A) 2mi
(B) O
(C) -2mi

(D) More than one of the above

(E) None of the above

. 1.
Let a_, be the coefficient of — in
z

the Laurent series of

fl2) = z+1

5 around z=0 in

23(z +1])

the region 0 <|z|< 1. Then a_5 is
equal to

(A) 1

(B) O

€ -1

(D) More than one of the above

(E) None of the above
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90. AF dfifslt f6 G A 202 1 TH

91.

92.

FAGENT g 81 99 G § #H 2 &
dedl 1w g

(A) 1

(B) 2

(C) 101

(D) 3w U | UH A Al
(E) 3udth # & 1S T

FU 10 % g 1 1 qefieR
(A) T+14memee +1(109R) =10
(B) 1+1+3+5=10

(C) 1+2+2+5=10

(D) 39w | ¥ TH ¥ M

(E) 3w & @ 18 7t

weH f(2) =|z|?

(A) Fad g W & Had 2

(B) & g wad dlfehd el oft
differentiable 7 8

(C) T Had <ifeh g ol Brew Hel
o} differentiable 7&i 2

(D) 39w | ¥ UH ¥ M
(E) 37 & & 18 e

23/MAV-AC/M-2023-09/116A-A

93.

94.

95.

Tdd

1-e7 2

fle)=

z

%o, g z=0 T 2
(A) AT Toraregordn
(B) order U 1 Uit
(C) TeM Frm farereorr
(D) 30w W | TH ¥ Afh
(E) 3wtk § & #1g T

M ATy ®E AT W 99 @
e % qa og W 21 o e
J‘COSZ

72

dz 1 HH 2

(A) 2mi

(B) O

(C) —2mi

(D) 39w | ¥ TH ¥ M=
(E) 3udth # & 1S T

T4 & 6 & & z=0 & o™
=2t e g @

z3(22+1)
a_o, 212 w PE & 0<|z|<1. @@

a_QER'IEF{%

(A) 1

(B) O

€ -1

(D) 39w | ¥ UH ¥ M+
(E) 394 # & bl 7
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96.

97.

98.

Let f:C—>C be an entire
function with f(0) =1and f(1) =0.
Then f maps

(A) open sets in C into open
sets in C

(B) closed sets in C into closed
sets in C

(C) open sets in C into closed
sets in C

(D) More than one of the above

(E) None of the above

A non-constant entire function
(A) has at least one zero in C

(B) cannot have finite number
of real zeros

(C) cannot have uncountable
number of zeros in C

(D) More than one of the above

(E) None of the above

f is an entire function. If f
satisfies the following two
equations  f(z+1) = f(z) and
fz+1) = f(z) for every z in C then

(A) f =constant
B) flz eRvz

() f is a non-constant

polynomial

(D) More than one of the above

(E) None of the above

23/MAV-AC/M-2023-09/116A-A

99. For any positive integers a and
3, there exist unique integers g
and r such that a=3qg+r, where
r must satisfy
(A) 1<r<3
B) 0<r<3
(C) 0sr<3
(D) More than one of the above
(E) None of the above

100. Consider the congruence
x™ =2(mod13). This congruence
has a solution for x if
(A) n=8
B) n=7
(C) n=6
(D) More than one of the above
(E) None of the above

101. Which of the following
statements is true?

(A) Every even integer n=>16
divides (n -1)+3

(B) Every odd integer n>16
divides (n —1)!

(C) Every even integer n>16
divides (n —1)!

(D) More than one of the above

(E) None of the above
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96. TH v f:C—>C, fO)=1 3R

97.

98.

f1)=0 % @9 TH Tl HeH 2| f
f B9 Har ?

(A) C# ga &2 & C & gt ¥t |
(B) C# =g ¥ ol C # =g ¥ &
(C) CH gd @i &l C | &8 ¥
(D) 3w U | TH A Afh

(E) 3udeh # & 1S 7

(A) = C ¥ wu-4-9 T A ©

(B) # awafosh YT i wEn wifha
TE & Tl

(C) ¥ C# vt it S3@R T T2 2
Hehell

(D) 39w H ¥ UH ¥ M

(E) 3T | ¥ *18 e

f T 9 BRE 21 AR f, C | Tow

z & fou fafafes @ odew

fle+l)=flz) ¥ flz+)=flz) #
e AT § dl

(A) f =constant

(B) flz)eRvz

(C) f T non-constant gUs &
(D) 39w | ¥ UH ¥ M

(E) 3udth # & 1S T
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99.

100.

101.

el off oTeeh QUi @ 3R 3 & fom,
qu?’ﬁT rﬁﬁ[\a%éﬁﬁﬁ
a=3q+r,aﬁraﬁﬁ§§a¥wﬁ’ﬂ

(A) 1<r<3@=

(B) O<r<3

(C) O<r<3&

(D) 3w U | UH ¥ Afh

(E) 39t # & #1$ T

gafmmar x" = 2(mod13) W foEm

F| T GEAEAA F x k(Y Th
T 2 I

A) n=8

(B) n=7

(C) n=6

(D) 39y | ¥ TH ¥ M
(E) 39t o & I8 T

famferfiad swuat § @ ®H-91 99 27

(A) T&® ®9 Uk n>16,
(n — 1)+ 3 =1 faerfora s @

(B) v fawm quiish n > 16, (n—1)!
EIREEIE GG

(C) W& 99 QUi n >16, (n—1)!
1 foeforg ear @

(D) 3w W | TH § Afh
(E) 37 & & 18 e
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102. Let p be a prime number and

103.

N, be the number of pairs of
positive integers (x,y) such that

1,1 1
x y p4

Which among the following are
possible values of N ,?

(A) O
(B) 4
(€) 9

(D) More than one of the above

(E) None of the above

Consider the
fn) = n°-2n3+ n, where n is a

function

positive integer. Which of the
following statements is not
true?

(A) For every positive integer k,
there exists a positive
integer n such that f(n) is

divisible by 2F.

(B) f(n)is even for every integer
n = 20.

(C) For every integer n =20,
either f(n) is odd or f(n) is
divisible by 4.

(D) More than one of the above

(E) None of the above
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104.

105.

Let a, b be positive integers with
a>b and a+b=24. Suppose
that the following congruences
have a common integer
solution :

2x = 3a(mod 5);x = 4b(mod 5)

Which of the
statements is true?

following

(A) a-b is divisible by 5

(B) 3b>a>2b

(C) a>3b

(D) More than one of the above

(E) None of the above
For o €R, let |o | denotes the
greatest integer smaller than

or equal to . Define
d :RxR —[0,) by

dix,y)=|lx-yl], x,yeR

Then which of the following is
true?

(A) d(x,y)=0if and only if x = y,
x,yeR

(B) d(x’ y) = d(y’ Xx), XY € R

(C) dix,y) <d(x,2)+d(zy),
x,y,zeR

(D) More than one of the above

(E) None of the above
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102. AN <Nt p T FAqT T 7 IR

103.

N, oficqe qUish (x,y) % TH A
T 39 UHR 7 T

1

p4

+

R |
< |~

frfefas & @ N, % wafm A=
A3 87

(A) 0

(B) 4

(C) 9

(D) 39y H ¥ TH ¥ M
(E) 3udth & & *1$ 7

el f(n)=n5—2n3+n W foEm
®, TE n TH OAHS UNEk gl
ffafiaa 4 @ S9-T1 Fo9 @ =
77

(A) TH FHTCHE qUIk k ok oI, T
ST UITH n O B 8 99
& f(n), 2F @ fawrsg 2

(B) f(n) I T n >20 & foau
o 3|

(C) W quiish n > 20 & faw, = a
f(n) fawm 2 a1 f(n) 4 9 foas
|

(D) 39w W | TH § AfUh
(E) 37 & & 18 e
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104. wH <ifvw 6 a, b =ATews Qo @

8 a>b 3 a+b=24 1 AW
ifsre for ffafiaa gafmeagaet =
TS AT YUTTeh THTEM ¢

2x = 3almod 5);x = 4b(mod )
frfafaa et o 9 wF-1 e 27
(A) 58 a-b o ?
(B) 3b>a>2b
(C) a>3b

(D) 39w | ¥ UH ¥ M+

(E) 39 § | 5 T2
105. oce]Ra%%‘IQlTHFﬁﬁlQLocj, o 9 B
I I TR T =T qOTieh qwhiem 2|
d :R xR —[0,00) 1
dxy) =|lx-yl) xyeR
IR Uity R, @ Fefafea @ @
FH-F1 T 27
(A) d(x,y)=0 AR IR Faa =R
x=y, x, yeR
(B) d(x’ y) = d(y’ )C), X, Y€ R
(C) dlxy)=dx 2)+dlzy),
xy,zeR
(D) 39w | ¥ UH ¥ M+
(E) 37 & ¥ 18 e
33 [IINETEAr e e  e.r.o.



106.

107.

Let X be a countable set. Then
which of the following is not
true?

(A) There exists a metric d on X
such that (X, d) is complete

(B) There exists a metric d on X
such that (X,d) is not
complete

(C) There exists a metric d on X
such that (X,d) is compact

(D) More than one of the above

(E) None of the above

Let (X,d) be a metric space and
let Ac X. For x e X, defined

d(x, A) = inf{d(x,q):ae A}

If d(x,A)=0 for all xe X, then
which of the following assertions
must be true?

(A) A is compact

(B) A is closed

(C) A is dense in X

(D) More than one of the above

(E) None of the above
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108.

109.

110.

The equation
(ocxy3 + ycos x)dx +
(xzy2 +PBsinx)dy =0

is exact for

2
(A) 0(‘25?821
3
B) a=1p=
2
© a=Lp=>

(D) More than one of the above

(E) None of the above

An integrating factor of

x@

+Bx+ 1)y = xe X
dx Bx+ 1y = xe

is

(A) xe3*
(B) 3xe*
(C) xe*

(D) More than one of the above

(E) None of the above

The differential equation
representing the family of circles
touching y-axis at the origin is

(A) linear and of first order

(B) linear and of second order
(C) non-linear and of first order
(D) More than one of the above

(E) None of the above
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106. WM © fF X UH T @g=E g1 a 108. @i
frafafaa & 9 #F-w 9o 7€ 27

(axy 3 + ycos x)dx +

(x?y? +PBsinx)dy =0
(A) X W uF HifdF d 39 THR GNE

B (X, d) i S

2
(B) X W Th HifgH d T8 JHR HiSg (8) 0‘25,3:1%1\@

2T (X, d) 7ot 4 &
e B) «-1p=> %fm
(C) X W T Hifgh d ¥ FHR H9g ,
2 (X, d) 7 ® ©) a=1p=> Ffm
(D) 3wt # @ wh @ eaferh (D) 39w U | UH ¥ Al
(E) 39 d | =I5 T
(B) i & & e 109. T GHHH FH
dy 2x

—+Bx+1y=xe
X Textly = xe

107. HH <fifST (X, d) T Hids e & @it

Ac X 2l xe X & fou, ufenfia = 3
3x

d(x, A) = inf{d(x,a):ae€ A} (A)  xe
(B) 3xe*

I aft x e X F foT d(x, A) =0, @ ©) xe*

R e D) T # & T

| (E) 39w H § 5 T8

(A) AR g 110, T B Wy A W AR T
ufER #1 Ul WA aen 3T|

(B) Ase? e 2

(A) e R gIg HH H

(C) A XTHHHEZT B) s o it

(D) 3w & @ wh @ eafeek (C) ifash R g %9
(D) 3% d & sk ¥ Al
(B) v 3 @ = T (E) v &
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111. Let, f,g]-11]—>R, f(x)=x3, 113. The integral surface satisfying

glx) = x2|x|. Then the equation

0z 0z 2 2
Yy—+x—=x%+y
(A) f and g are linearly dx  dy

independent on [-1,1] and passing through the curve

:]_—t, :]_+t’ :1+t2-
B) f and g are linearly x y z is

dependent on [-1,1 1
P b W) 2=yt (x? -y
(€) fg'(x)-f(x)glx) is not
identically zero on [-1,1] (B) z=xy+ l(xQ ~-y?)?
(D) More than one of the above

1
(C) z= xy+§(x2 ~y?%)?

(E) None of the above

(D) More than one of the above

112. Let y be the solution of the (E) None of the above
initial value problem
114. Let the general integral of the

2 partial differential equation

M+ y=06cos2x,y0)=3, y’'0)=1

dx? 0z 9, 0Z

Rxy-1)—+(=-2x7)—=2(x-y2z)
0x oy

Let the Laplace transform of y be

F(s). Then, the value of F(]) is be given by F(wv)=0, where

F:R? SR is a continuously

(A) 17 differentiable function.
S (R is the set of all real numbers
and R? = {(x,y):x,y € R))
13 Then which of the following is
(B) 5 true?
(A) u=x2+y2+z, v=XxzZ+y
11 2 9
(@)} = B) u=x“+y“ -z, v=xz-y

(@] u=x2—y2+z, V=Yz+ X

D) More th f the ab
(D) More than one of the above (D) More than one of the above

(E) None of the above (E) None of the above
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111. 9

e f,91-1L1]—R,

flo)=x3, gix) = x?| x| 7@
A) f 3R g e &9 & [-1,1] R
a8

(B) f 3R g faw &1 & [-1,1] W
ffe 2

(C) fl9g' )~ fx¥)glx) [-11] =
T ¥ W I T R

(D) 39w | ¥ TH ¥ M
(E) 3w & 9 18 T

112. 9F &S y yrfyes oM aae

d?y — 6c0s2x,4(0) =3, y/(0) =1
?—l_y_ cos X,y()— >y()_

T GHTEH 2|

M % y 1 Aer® S F(s) 2
as, F(l) 1 79 8

w Y

(B) —

€ —

(D) 39w | ¥ UH ¥ M+
(E) 37 & ¥ 18
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113.

114.

H GIE WA T AR TH x=1-t,
y=1+t, z=1+t> ¥ S A 8,3

1
A) z= xy+5(x2 ~y?%)?

1
(B) z=xy+ (x*-y*?

1
©) z=xy+gx*-y*?

(D) 39w | ¥ TH ¥ M=
(E) 30 | ¥ 18 e

T ofifsre for =113 21aher aieRtor

@xy - 1)%+ (z - 2x2)a—z = 2(x - y2)
0x oy

<pl "UMHTI GHTeheTd

Fuv)=0 30 f@&m mn 2, &
F:R? 5R % wh TR 3ot
e |

(R avft arafoes wemet @1 9= 2
M R? = {(x,y):x,y e RY

ar freferfaa & & wiF-a1 9cT 37

(A) u:x2+y2+z, v=xz+y
(B) u=x2+y2—z, v=xz-Y

(@] u=x2—y2+z, v=Yyz+ x

(D) 39w | ¥ UH ¥ M+
(E) 37 & ¥ 18 e
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115. The partial differential equation 117. Let ¢]0,1] >R be three times

5 ) ) continuously differentiable.
xa—u+(x—y) 0“u _yM+ Suppose that the iterates
dx? oy~ 9y> defined by x,,1=0(x,), n=0
1{ou ou converge to the fixed point  of ¢.
4(8y - ij =0 If the order of convergence is

three, then

is
A ’ — ” —
(A) hyperbolic along the line (A) ¢6)=00"=0
x+y=0
o , (B) 0'€)#0,0”=0
(B) elliptic along the line
x-y=0
(C) ¢’€)#0,9”=0
(C) parabolic along the line
x+y=0 (D) More than one of the above
(D) More than one of the above

(E) None of the above (E) None of the above

116. Consider the wave equation . . )
118. While solving the equation

0%u 0%u x?-3x+1=0 using the
? - 4ax72’ O<x<m, t>0 Newton-Raphson method with
the initial guess of a root as 1,

with u(,t) = u(m, t) = 0, the value of the root after one

u(x,0) = sin x and aaLtL —0att=0. iteration i1s

Then u(“,“J is (A) 15
2°2
(A) 2 (B) O
(B) 1
€ 1
(€) -1
(D) More than one of the above (D) More than one of the above
(E) None of the above (E) None of the above
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116.

(A) W@ x+y=0
SfoEatash

(B) W@ x -y =0 %% 3rjfew dreigem
(C) W@ x+y =0 % I Wil
(D) 39w | ¥ TH ¥ M

(E) 3udth # & 1S T

% g

T e W foem =

2 2
a—g:4a—g, O<x<m, t>0,
ot 0x

u(0,t) = u(m, t) =0,

u(x,0)=sinx 3R ?;zo * |y

t=0q¢,aau(g,g)%
(a) 2

B) 1

©) -1

(D) 30w W | TH § Afeh
(E) 39w # & 1§ 7
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117. ¥F T™ST ¢0,1] » R @ T TR
JEFkeHE Bl WE e TR
Xpi1=0(x,), n>=0 T TR
TE ¢ % e fomg & w a2
2| Ffe srhreRs & w9 A9 7, @

(A) ¢€)=0,0"=0

B) ¢’'€)#0,07=0

(C) ¢’'€)=0,0"=0

(D) 39w | ¥ TH ¥ M=
(E) 37 & ¥ 18 e

118. o x%2-3x+1=0 &
Newton-Raphson fafsr &1 3w=m
Lk A B THY TS ok YRS STIAH
1 % 91, T JRER & a8 SIS A 7H
H
(A) 15
(B) 0
(C) 1
(D) 39w | ¥ TH ¥ M
(E) 37 & & 18
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119.

120.

Consider the system of

equations
5 2 1| x 13
-2 5 2 Xo | = -22
-1 2 8 X3 14

With the initial guess of the
solution

0 0 0
[ D) O~ 1,17

the approximate value of the
solution
) 1)
[x£ ), x(2), xg)]T
after one iteration by the
Gauss-Seidel method is

(A) [2,-4-4,1-625]T

B) [2-4,-3]

© [2-43]

(D) More than one of the above
(E) None of the above

For what values of o and [, the
quadrature formula

[} fexdx = af -1+ £

is exact for all polynomials of
degree < 1?

A a=1p=1

B) a=-1Lp=1

C) a=Lp=-1

(D) More than one of the above

(E) None of the above

23/MAV-AC/M-2023-09/116A-A

121.

122.

The value of the integral
- 2
I= I_lexp(x )dx

using a rectangular rule is
approximated as 2. Then, the
approximation error |I — 2| lies in
the interval

(A) (e 3e]

(B) @,ze}
o (o

(D) More than one of the above

(E) None of the above

Which of the following is true?

(A) Every linear programming

problem has a feasible
solution
(B) If a linear programming

problem has an optimal
solution then it is unique

(C) Extreme points of the disk
x2+ y2 <1 are the points on

the circles x2+ y2 =1

(D) More than one of the above

(E) None of the above
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119. wHiHN il Jurell W fomm =

120.

5 2 1][x 13
2 5 2| xy|=|-22
-1 2 8| x3 14

HHIY

[ D) O~ 1,17

% URIYe T & a1 Te-died &ty
T T R o 918 GHTa™

(e, el 07

1 TG 0o B

(A) [2,-4-4,1-625]T

(B) [2-4-3]"

(C) [2,-4,3]"

(D) 3w W | TH A Al

(E) 3w | © g Tl

o R B F T el & fore, wiqds g
[} fedx = of -1+ 1)

o1d < 1% |t 9g9ai o fou i 27

A) a=1p=1

B) a=-1,p=1

C) a=Lp=-1

(D) 39w | ¥ TH ¥ M
(E) 37 & & 18 e
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. e (FHTeRe)

I= J'ilexp(xQ)dx

H eI T AR R w1 Iwm
Heh 2 o ®Y W AT fRaT T 2
i, afere 3R |1-2| fom ¢ fra
TR §7

(A) (e 3e]

(B) (i, 26}
oo

(D) 39w | ¥ UH ¥ M+
(E) 37 | & 18 e

. f=fafea & @ #F-a1 @ 27

(A) T e T TR F TH
EERPRLIIE G

(B) afe ww Waw wnfim wwen @
TUAH HHIUM 8, a1 T8 AfedE &

(C) fe= x2+y2 <1% ww fag o
x2+y?=1mfog?

(D) 39w W | TH § Afh
(E) 37 & & 18 e
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123.

124.

The Linear Programming
Problem

Maximize z = X1+ Xy
subject to

X1+2xy9 <20
x1+x2315
)C2§6

X1, Xo 20

(A) has exactly one optimum
solution

(B) has more than one
optimum solution

(C) has no solution
(D) More than one of the above

(E) None of the above

The dual of the
programming problem :

Minimize CT x subject to Ax>b
and x >0 is

linear

(A) maximize bTw subject to
ATw>cand w>0

(B) maximize bTw subject to
ATw<cand w=0

(C) maximize bTw subject t
ATw<ec and w is
unrestricted

(D) More than one of the above

(E) None of the above

23/MAV-AC/M-2023-09/116A-A

125. A transportation problem is

126.

(A) dual problem

(B) non-linear programming
problem
(C) special case of linear

programming problem
(D) More than one of the above
(E) None of the above

Consider the map f:]R2 R?
defined by

flxy)=Bx—-2y+ x2, 4x+5y+y2)

then

(A) f is discontinuous at (0,0)

(B) f is continuous at (0,0) and
all directional derivatives
exists at (0,0)

(C) f is differentiable at (0,0) but
the derivative Df(0,0) is not
invertible

(D) More than one of the above

(E) None of the above
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123. g dnfier gaen 125. qiEed 6 gaen @

Maximize z = X1+ Xy

subject to
(A) =red TmE
X1+2x9 <20
X1+ X3 <15 (B) R-Xfaws sanfier wwen
X9 <6
X1, Xp 20

(C) e wmfimm wwen =1 faow
e
(A) w1 ot T 3EAH A @
09 us g ek
(B) o T ¥ AT ITAH THILM & (D) 37 o =
(C) =1 IS GHIEM & 8 (E) 30 § ¥ HI5 T

(D) 39y | ¥ TH ¥ M

. . 126. CR2 2
(E) T i & i 7 26. af 7w f RS SR
. x,yY)=B8x-2 +x2, 4x+5y+y?
124. Yas S fley) = Yy y+y-)
Minimize CT x subject to Ax > b
>
and x>0 a1 v 3. 7w
Q-G

(A) f, (0,0) W 37¥qq 7
(A) maximize bTw subject to

ATw>c s w=0 )
B) f, (0,0) W Had & 3 @t
(B) maximize bTw subject to fewmrer, Sfaifea (0,0) W HioE &
ATw<ecsm w=0

(C) f, (0,0) W FATHATA T AfehA

(C) maximize bTw subject to ef@fea DF(0,0) 3 =& 2
ATw < ¢ 3 w sufdEfa &

(D) T 3 @ T @ v (D) STE 8 T 4

(E) 30w & & rg T (E) 393 & & g T

23/MAV-AC/M-2023-09/116A-A 43 [THNE TR p.r.o.



127. The function

128.

23/MAV-AC/M-2023-09/116A-A

fley) =3x2y+4y> -
3x2-12y2%+1

has a saddle point at

(A) 6,0
(B) 6,2
€) =21

(D) More than one of the above

(E) None of the above

Let

2

floy) = — 25 for (x,y)#(0,0)
X“+y

130.

then

a &

and f are bounded
0x

df
(B) Ix

unbounded

is bounded and f is

(C) f is continuous
(D) More than one of the above

(E) None of the above

129.

Let C be the
(x - 1)2 + y2 =1, oriented counter-

circle

clockwise. Then the value of the
line integral

4 3 4
fc—gxy dx+x"dy

is

(A) 6n
(B) 8n
(C) 12=n

(D) More than one of the above
(E) None of the above

The equation xy —zlogy+e”? =1
can be solved in a neighbour-
hood of the point (0,1,1) as

Y = f(x,z) for some continuously
differentiable function f. Then

(A) VfO,1)=(20)
(B) Vf0,1)=(2)
(€) VfO,1)=0]
(D) More than one of the above

(E) None of the above
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127. HRHE 129.

flx,y)=3x%y+4y> -

3x2-12y%+1
1 T ded g ©
(A) OO
(B) 0,2
(C) (2™

(D) 39w | ¥ TH ¥ M

(E) 39 § & rg T

128. T ofifS % (x, y) # (0,0) = fow

)C2y

flxy) =

.)<12+y2

130.

HKE]

(A) giaﬁtfwm%

(B) g{ctr&aa%aﬁtfamﬁaa%

(C) fHdd?
(D) 39w | ¥ TH ¥ M
(E) 37 & & 18 e

ﬂﬁ?ﬂ'&lﬁCQﬁ(x—l}2+y2=l%,
St ammEd faem # 3@ 71 fR oA
D

4 3 4
fc—gxy dx+ x"dy

1 AE 2

(A) 6n

(B) 8n

(C) 12

(D) 39w | ¥ UH ¥ M+

(E) 39w & & &g T

Ife Trffer xy — zlogy + e =1 &t
g 0,L1) % "eW #, y=f(x,2) &
w1 H g foRm ST weRar ® R R
JEFHTHE e f % forw, a

(A) Vf0,1)=(20

B) Vf0,1)=(02)

(C) V/0,1)=01

(D) 39w W | TH § Afh

(E) 37 & ¥ 18 e

23/MAV-AC/M-2023-09/116A-A 45 [[NNE TR p.r.o.



131.

132.

133.

Let V be the solid region in R3
bounded by the paraboloid
y= (x2 +22) and the plane y = 4.
Then the value of

_U V15\/x2 +z2dv

is

(A) 128m
(B) 64n
(C) 28n

(D) More than one of the above

(E) None of the above

Which of the following is the
imaginary part of a possible
value of In(/i)?

(A) m
T
(B) 2
n
(& 1

(D) More than one of the above
(E) None of the above

The principal value of (—1)"2/%)
is

(A) eQi
(B) e
(C) e

(D) More than one of the above

(E) None of the above

23/MAV-AC/M-2023-09/116A-A

134. The number of surjective maps

135.

136.

from a set of 4 elements to a set
of 3 elements is

(A) 36
(B) 64
(C) 69

(D) More than one of the above
(E) None of the above

Which of the following sets is
countable?

(A) The set of all functions from
R to {0,1}

(B) The set of all functions from
N to {0, 1}

(C) The set of all finite subsets
of N

(D) More than one of the above

(E) None of the above

The maximum number of
positive real roots of the
equation
2x” - x*+4x3-5=0
is
(A) 2
B) 3
(C) 6

(D) More than one of the above

(E) None of the above
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131.

132.

133.

o+ s v, RS & us 39 &3 8 S
WaATS  y=(x2+2z2%) N wHad
y=48fme

“LAS x2+2z2dv

1 O B

(A) 128n

(B) 64n

(C) 28n

(D) 3w U | UH § Al

(E) 3udth & & 1S 7
fr=fafaa & @ #F9-1 In(/i) % Gafea
T 1 (e 9T 37

(A) =

n
(B) 2

© 5
(D) 39w | ¥ UH ¥ M
(E) 39w & & &g T
(-2 ™) = ffe = #
(A) e2i

(B) e

(C) e

(D) 39Y® | ¥ TH ¥ M
(E) 37 & & 18
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134. 4 9 &% U2 ¥ 3 d@ & U dF

135.

136.

IT=BTE AT 1§ 8

(A) 36

(B) 64

(C) 69

(D) 39w | ¥ UH ¥ 1M+

(E) 39t § & 1g T

ffafead § & ®H-81 9g=a T

27

(A) R @ {0,1} d& @t warw o
"=

B) N @ (0,1} d% wft wawrg =
=

() N = @uft ufitfi@ 3wag=mi =
"=

(D) 39w | ¥ UH ¥ i

(E) 37 & & 18 e

ppicaul
2x” - x*+4x3-5=0
% YATCHS dTEdfash Hall i AT
e B
(A) 2
B) 3
(C) 6
(D) 39w H ¥ UH ¥ M+
(E) 39t § & #1$ T
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137. Find the shortest distance 139. Kepler’s law of planetary motion
between the lines are given below :
x-8 y+9 z-10 I.  The square of the periodic
= = and .
3 -16 7 time of planets are
x-15 y-29 z-5 proportional to the cubes of
3 8 -5 the major axes of their
orbits.
(A) 16 II. The radius vector drawn
from the sun to the planet
B) 14 d.escribes equal arc in equal
time.
(€) 15 III. Each planet describes the
ellipse having the sun in
(D) More than one of the above one of its foci.
The order of these three laws are
(E) None of the above as follows :
(A) I, I, III
138. In polar coordinate system the (B) I, I, I
component of velocity along
radius vector and perpendicular (C) I, I, II
to radius vector is
(D) More than one of the above
(A) dr and r@ (E) None of the above
dt dt
140. In planetary motion
2
(B) d-r and 2 db (A) the total angular momen-
dt? dt tum remains constant
(B) the angular speed remains
1de constant
(@] dr and 1d9
dt rdt (C) the linear speed remains
constant
(D) More than one of the above (D) More than one of the above
(E) None of the above (E) None of the above
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137. &= @i & @™ =qHan g I« 139

Tﬁf}rl'l'{:
x—8_y+9_z—103fII
3  -16 7
x-15 y-29 z-5
3 8 -5

(A) 16

(B) 14

() 15

(D) 30w W | TH § Al
(E) 3udth # & 1S 7

138. ygda ww=w wumelt # B @ &
sTgfewt 3R Frsan o9eX & @@aq 9 &

oH FT -7
&) Y oaie L
dt dt
d?r de 140.
(B) —— ¥ r?—
dt? dt
dr 1d6
(C) — I ——
dt rdt

(D) 39w | ¥ TH ¥ M
(E) 37 & ¥ 18 e

. TSl hl fd % 9N SR 1 fEm =
ﬁ'ﬂTW%:

L.

II.

III.

TR % IMEd GEY Hh A IR
FHAA k TgE@ F& kA h
FEAT 2 2 |

T ¥ UT qoh i T A oFeX
AE ORI A GHE 99 R 90
AT 2|

TR U 39 rEgd 19U Ll
2 foroes w g 7 g 2

g oAl framl 1 % 39 TR R

(A) I, II, III

(B) I, II, I

(C) I, I, II

(D) 30w U | TH § Afh
(E) 3w & 9 18 T

BEIEARI I

(A) F Ffim gaT fOR w2

(B) hivf Tfd feor &l @

(C) Raes mfd for =t &

(D) 39w | ¥ TH ¥ M=

(E) 37 & ¥ 18 e
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141.

142,

143.

23/MAV-AC/M-2023-09/116A-A

A particle coming rest from
infinity will reach the earth’s
surface with a velocity

(&) gr
(B) 2gr
(©) 2ygr

(D) More than one of the above

(E) None of the above

The point in the immersed body
through which the resultant
pressure of the liquid may be
taken to is known as

(A) centre of gravity
(B) centre of depth
(C) centre of pressure

(D) More than one of the above

(E) None of the above

In an inclined plane submerged
in water, the centre of pressure
is located

(A) at the centroid

(B) below the centroid

(C) above the centroid

(D) More than one of the above

(E) None of the above

144.

145.

A fine uniform cycloidal tube is
held with its axis vertical and
vertex downwards and equal
weights of two liquids occupy
lengths a and b. Then the
heights of the free surfaces of
the liquids above the vertex are
in the ratio

(A) (Ba+b)?:(3b+a)>
(B) (Ba+b):(3b+a)
(C) Bb+a)?:(Ba+b)?

(D) More than one of the above

(E) None of the above

A box contains 10 mangoes out
of which 4 are rotten. 2 mangoes
are taken out together. If one of
them is found to be good, then
probability that the other is also
good is

1
(A) 3
8
(B) 15
5
(C) 13

(D) More than one of the above

(E) None of the above

=T o S8 1 TR N TR



141.

142.

143.

3d ¥ form s § AH 9 U
1 for 9 © ged il g W agem?

(A ar

(B) V2gr

(©) 2ygr

(D) 30w W | TH ° Afh
(E) Sudth # & #1$ T

WA e 1 IO 39 gell g8 o
7 o forg & wiem @ e & § 39
gl ST Hehdll &

(A) TEETHI F FR

(B) &S HT Heg

(C) TaTE I F5

(D) 39w W | TH § AfUh
(E) 3udth # & #1$ T
uHl H SH U gk g¢ SHAd H, Ta
ez, feora 2rar @

(A) FEH W

(B) 5 o A=

(C) 5 o FW

(D) 39w | ¥ TH ¥ M
(E) 3udth # ¥ #1$ T
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144.

145.

T IS A Hrgazed S8 A gl
Feater 3R I fi= Al IR T R @
A Je1d FHE a5 F T 3R oGE a
3R b W Faal (occupy) Fd | I
% FW T YaTdT o Gk Haal hl Ha
T ITIIE BT B

(A) (Ba+b)?:(3b+a)>
(B) (3a+b):3b+aq)
(C) Bb+a)?:(Ba+b)?

(D) 39 U | TH A Al

(E) 39 § & rg T

T oo # 10 3w 2 9 @ 4 =3 g
21 2 o s Wy e S g oA

ITH QT DT GET ST &, Al GHTEHT
Ig T quu oft st 7, 27

1
(A) 3

(B) —

€ —=

(D) 39y | ¥ TH ¥ M
(E) 39 § & 1g T

S1 (NUENR0THRTC ey p.r.o.



146. Let X has probability density

147.

function

_Jo-750-x2)
f(x)—{ 0 ,

xel[-1 1]
otherwise

What is the
p(_l <X < lj >

probability of

2 2
(A) 068
(B) 060
(C) 065

(D) More than one of the above

(E) None of the above

For a given probability
distribution
_1f8 =0,1,2,3
f(X)_Sx,x_,,’

for a random variable X, the
moment generating function of
this is

(A) (1+e")?
B e
© Glre)?

(D) More than one of the above

(E) None of the above

23/MAV-AC/M-2023-09/116A-A

148. What

149.

150.

is the second moment
about the origin for a random

variable X with probability
density?
X O<x<?2
x)=42"7
e {O , otherwise
(A) 2
(B) 3
€ 4

(D) More than one of the above

(E) None of the above

If X is a real valued random
variable, then which of the
following values cannot be
attained by E(X) and E[X?]
respectively?

(A) 0 and 1
(B) 2 and 5
(C) 2 and 3

(D) More than one of the above
(E) None of the above
A and B are two independent

events with equal probabilities
such that P(AuB)=0-75, then

(A) PB)=0-25

(B) P(A)=0-75

(C) P(B)=0-5

(D) More than one of the above

(E) None of the above
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146. |1 6 X H G9EIdT 99 e 8

147.

0-75(1-x2%) , xe[-11]
0 BRI

f(X)={

(A) 068

(B) 0-60

(C) 065

(D) 3UYh | § TH ¥ Al
(E) 39w & & &8 T

et feu @ gvTesran feaawor

3
fl)= ;@

* fu wmgfes = X & fou
x =0,1,2,3, THH -5 FeH 8
A) (1+eh)?

®) Lle
©) Slrel)?

(D) 3w U | TH A Al
(E) 37 & ¥ 18 e
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148. 7= G9=ar = aTat agfess o X

% Tl & SR § gE ATl A 2Y
LR e

(A) 2
B) 3
(C) 4
(D) 39w | ¥ UH ¥ 1M
(E) 3udth # & 1S 7

149. AT X UF arqfash GodaH ARfsd =
3, @ ffafeaa 3 @ F9-a1 99 wE
E(X) 3R E[X 2] g/ g & foran
RE
(A) 03R1
(B) 23R 5
(C) 233
(D) I & & Tk @ s
(E) 39t § & #1$ T

150. A 3R B ¥HM G9EHIA dTelt a1 w@ad
oeATd € S8 f6 P(AUB) =0-75, d
(A) P(B)=0-25
(B) P(A)=0-75
(C) P(B)=0-5
(D) 39w | ¥ TH ¥ M
(E) Sudth § & 1$ T
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23/MAV-AC/M-2023-09 et @t

T IIHATH

- g A

ST, |TH 37T 3R T

| w7 :2:309 2 | ( 9ot : 150 )

T3l % IR I W Ugd i for@ 1R @ s W ug o |

el e

. TE gE-gfeae O A | fouea 8 —wr-1, 9m-1 TE W10 9E-1 H OWTST (STET) % W ¥, 9E-IH

W LTI & Yo & ad1 -0 | 7ot & 9% &l

. 91 H U9 & 1 ¥ 30, 911 °§ U ST 31 9 70 997 W11 § I T 71 ¥ 150 9% & | W11 a1

G-I # T 3R 3T IR S0 v Tt @ gfsa 21

3. weft g H 3k GHE T
4. ThHET AN T A M9 AT TyA-YfErert H e T @ o foh THh T I 3R TvA-gieaert

G
[fsa ¥ 1| Fuen wre @ o gieae # I & 3g 31 9Bt (I8 Ho 54 3R 55) Afka T 56 Yisa IS § iR &g
YT AT YB o1 DUT g1 AT WeT AT AT SN SATAT GIAT AN AL ¢ | Gieaewt W FoREt TRR Y Fi U W achtet

TR R T e 1 g g W S

5. 30 8 % IW Fulfa wom § e sgedie saw ford | y-gfeae ® iR 39 7 ford
6. T % IW I o foTU AIeR! et ERT ST ¥ IW TAF AT SR | 31U IR Uk & Ys-1 W Fuif| o &

10.

11.

12.

JTUAT ATH qAT 31 Trerur /ey forg e SueRT 3T Useh STi=ll @i S|

. IW TF F YB-2 T FUifiE W G T IIwATR U1 A-YiEaet @i J@em A, B, C A1 D @

TY-YfEeRT o TR U8 ok FW IR IR SAfRd 7, ﬁwﬁ%g@wﬁ/ﬁwﬁﬁ%wmﬁ?@m
FeTE, | I U W TYA-YIETehT JEAT 3ifehd A& A TS TeTd JE@EAT 3ifehd T W I UAH T AL
TR TR

. IAE T % °rE IW—(A), (B), (C), (D) ¥R (E) #9 W 3 T 2| 379 ¥ 19 g G oot Teh I HI g 3TN

T IR T W 3l H| SR Fol TTHIH TR TN IW TR H 3ifRd we Ian W fnf )

. I TAH H YA T HEAT %k WA Ui 99 39 TER o4 g E—@), ®), ©, © R ®)| v F IW A F foy

JMIH! T T2 % HAA Uk g ol et /el Tl & ard-uise o1 § Ffgd w6 31 ye@® 791 & o shaa w
IW B G IR I 310 IW T § fafed w1 9 IR w6 | Al T T * e vk @ aAfees g9 # e @ 2,
Al ATIHT I TTAd HHT TR | ST U=k H I ohi TATEd o o ToT0 shaled shTedt/<ieil TTE & SicA-qig- =
& AR R TR At TER H FwE-ge suan uiEdd A A8 R

TRA-GIETHT § IS T BISAT AT I HAT T & | T -fEdhT 3R IT T bl T atd § wdien wad ¥ A
?ﬁﬁ:{ﬁaﬁluﬁ%m%wmwmaﬁ%aﬁalawﬁqélwﬁ%aﬁaﬂqaﬁamtﬁw—g&\awmﬁma
% A 21

T % IR 7§ et T A oft arer T W S WA o [egER eSS Skl § STUET SR
7 T famn s whan 2

;mg‘féw Uk 1 210t 3fEafd # Self Adhesive LDPE Bag § I @ @ e /€t sam o 3Iwia &t wiemshe
S |

Note : English version of the instructions is printed on the First Page of this Booklet.
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