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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

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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{ZX}e (‡ÌZ gßª`m 9 go 12 VH$) : {ZÂZ{b{IV
‡À`oH$ dmä` _| EH$ e„X aoImß{H$V h°ü& BZ_| go aoImß{H$V
e„X Ho$ {bE, AW© H$s —{Ô> go, Cn`w∫$ {dH$În MwZH$a
CŒma-nÃH$ _| {M{ïV H$s{OEü&

9. VwÂhmam AJbm H$X_ ä`m hmoJm?

(A) AJ´

(B) nwaÒVmV

(C) AMb

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

10. Bg df© AZmO H$m ^anya CÀnmXZ h˛Amü&

(A) AZwn_

(B) Afi

(C) MmoIm

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

11. d°{XH$ H$mb _| gd©lo> XodVm Bß– Woü&

(A) eH´$

(B) A_an{V

(C) H$mÂ`

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

12. d•j Yam Ho$ Am^yfU h¢ü&

(A) Y›dr

(B) _m`m

(C) Ymam

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

{ZX}e (‡ÌZ gßª`m 13 go 16 VH$) : {ZÂZ{b{IV
e„Xm| _| go CngJ© N>m±Q>H$a ghr {dH$În MwZH$a
CŒma-nÃH$ _| {M{ïV H$s{OEü&

13. A{YH$ma

(A) A{Y

(B) H$ma

(C) A

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

14. AZwXmZ

(A) AZ≤

(B) AZ

(C) XmZ

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

15. AmÀ_Jm°ad

(A) AmÀ_

(B) Am

(C) Jm°ad

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

16. CÀH•$Ô>

(A) H•$

(B) CV≤

(C) H•$Ô>

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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{ZX}e (‡ÌZ gßª`m 17 go 20 VH$) : {ZÂZ{b{IV
e„Xm| _| H$m°Z-gm g_mg h°? ghr {dH$În MwZH$a
CŒma-nÃH$ _| {M{ïV H$s{OEü&

17. `WmerK´

(A) H$_©Yma`

(B) AÏ``r^md

(C) VÀnwÈf

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

18. JJZMwÂ~r

(A) VÀnwÈf

(B) ¤ß¤

(C) ~h˛d´r{h

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

19. {Z`_mZwgma

(A) VÀnwÈf

(B) ~h˛d´r{h

(C) ¤ß¤

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

20. nrVmÂ~a

(A) ¤ß¤

(B) ~h˛d´r{h

(C) H$_©Yma`

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

{ZX}e (‡ÌZ gßª`m 21 go 23 VH$) : {XE JE
dmä` Ho$ {bE ew’ dmä` Mw{ZE VWm CŒma-nÃH$ _|
{M{ïV H$s{OEü&

21. _¢ gm`ßH$mb Ho$ g_` Ky_Zo OmVm hˇ±ü&

(A) _¢ gm`ßH$mb H$mo Ky_Zo OmVm hˇ±ü&

(B) _¢ gm`ßH$mb Ky_Zo OmVm hˇ±ü&

(C) _¢ Ky_Zo OmVm hˇ±, gm`ßH$mb Ho$ g_`ü&

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

22. JßJm n{VV nmdZ ZXr h°ü&

(A) JßJm n{VV nmdZr ZXr h°ü&

(B) JßJm n{VV nmdZr h°ü&

(C) JßJm n{VV nmdZ h°ü&

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

23. AmO H•$ÓU O›_mÔ>_r H$s N>R>r _ZmB© OmEJrü&

(A) AmO _ZmB© OmEJr H•$ÓU O›_mÔ>_r H$s
N>R>rü&

(B) AmO O›_mÔ>_r H$s N>R>r _ZmB© OmEJrü&

(C) AmO N>R>r H•$ÓU O›_mÔ>_r H$s _ZmB©
OmEJrü&

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

{ZX}e (‡ÌZ gßª`m 24 go 26 VH$) : {ZÂZ{b{IV
dmä` `m dmä`mße Ho$ {bE Cn`w∫$ {dH$În MwZH$a
CŒma-nÃH$ _| {M{ïV H$s{OEü&

24. {OgH$s H$ÎnZm Z H$s Om gHo$

(A) AH$ÎnZr`

(B) H$ÎnZmVrV

(C) AH$pÎnV

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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25. {Ogo ‡m· H$aZm ~h˛V H${R>Z hmo

(A) XwJ©_

(B) D$‹d©Jm_r

(C) D$‹d©~mh˛

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

26. {Og na {dúmg {H$`m Om gHo$

(A) {dúgZr`

(B) A{dúgZr`

(C) {dúmgr

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

{ZX}e (‡ÌZ gßª`m 27 go 30 VH$) : {ZÂZ{b{IV
AdVaU H$mo ‹`mZnyd©H$ n{ãT>E Am°a nyN>o JE ‡ÌZm| Ho$
{bE Cn`w∫$ {dH$În MwZH$a CŒma-nÃH$ _| {M{ïV
H$s{OEü&

amÔ¥>r` MoVZm H$m ‡dmh A{dam_ J{V go ~hVm ahVm h°ü&

{Og ‡H$ma {h_mb` go {ZH$bZo dmbr JßJm AZoH$ _mJ©

Am°a Í$n J´hU H$aVr h° VWm ^maV Ho$ bmoJm| H$s

Am‹`mpÀ_H$ Am°a ^m°{VH$ AmdÌ`H$VmAm| H$mo nyam H$aVr

h°ü& Cgr ‡H$ma {h_mb` H$s H$›XamAm| _| ahZo dmbo

_Zr{f`m| Ho$ {dMma Xoedm{g`m| H$mo AZoH$ Í$nm| _| EH$Vm

H$m gßXoe XoZo dmbo ‡oaUmÚmoV aho h¢ü& JßJm EH$ h°, {H$›Vw

CgHo$ Zm_ AZoH$ h¢ü& Mmho Cgo XodZXr H$h| `m ^mJraWr

AWdm {H$gr A›` Zm_ go nwH$ma|, dh h° EH$ hrü& CgH$m

n{dÃ Ob bmoJm| H$mo V•{· ‡XmZ H$aZo dmbr gßOrdZr h°ü&

JßJm Xoe Ho$ {d{^fi ÒWmZm|, {d{^fi dJm], Om{V`m|, Jm±dm|

Am°a eham| Ho$ {Zdm{g`m| H$m _m± Ho$ g_mZ nmbZ-nmofU

H$aVr h°ü& AnZr O›_^y{_ Ho$ ‡{V ^r `hr _mV•Àd ^mdZm

^maVr`m| H$s amÔ¥>r` MoVZm H$m _yb AmYma h°ü&

27. "_Zr{f`m|' e„X go Ame` h°

(A) Ï`mnm[a`m|

(B) C⁄{_`m|

(C) {d¤mZm|

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

28. _Zr{f`m| Ho$ {dMma Xoedm{g`m| H$mo ä`m gßXoe
XoVo h¢?

(A) EH$Vm

(B) ^m°{VH$Vm

(C) AqH$MZVm

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

29. amÔ¥>r` MoVZm H$m _yb AmYma h°

(A) O›_^y{_ Ho$ ‡{V _mV•Àd H$s ^mdZm

(B) bmoJm| H$s ^m°{VH$ AmdÌ`H$VmE±

(C) gmßgm[aH$ gwI

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

30. Cn`w©∫$ AdVaU H$m Cn`w∫$ erf©H$ hmo gH$Vm
h°

(A) bmoJm| H$s emar[aH$ AmdÌ`H$VmE±

(B) amÔ¥>r` MoVZm

(C) Xoedm{g`m| H$m nmbZ-nmofU

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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PART—II

( GENERAL STUDIES )

31. Given 168 32 5376´ = , then

5 376 16 8× ¸ × is equal to

(A) 0·032

(B) 0·32

(C) 3·2

(D) More than one of the above

(E) None of the above

32. Which one of the following

numbers has rational square

root?

(A) 0·4

(B) 0·09

(C) 0·9

(D) More than one of the above

(E) None of the above

33. If 5 253 3 4( ) ( )x x+ -
= , then the

value of x is

(A)
5

11

(B)
11

5

(C)
11

3

(D) More than one of the above

(E) None of the above

34. In a college, the ratio of the

number of boys to girls is 8 5: .

If there are 160 girls, the total

number of students in the

college is

(A) 250

(B) 100

(C) 416

(D) More than one of the above

(E) None of the above
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PART—II

( GENERAL STUDIES )

31. {X`m J>`m h° 168 32 5376´ = , Vmo

5 376 16 8× ¸ × ~am~a h°

(A) 0·032

(B) 0·32

(C) 3·2

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

32. {ZÂZ{b{IV _| go {H$g gßª`m H$m n[a_o`

dJ©_yb h°?

(A) 0·4

(B) 0·09

(C) 0·9

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

33. `{X 5 253 3 4( ) ( )x x+ -
= , Vmo x H$m _mZ h°

(A)
5

11

(B)
11

5

(C)
11

3

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

34. EH$ H$m∞boO _oß bãS>Ho$ Am°a bãS>{H$`m| H$s gßª`m

H$m AZwnmV 8 5: h°ü& `{X 160 bãS>{H$`m± h¢,

Vmo H$m∞boO _| N>mÃm| H$s Hw$b gßª`m h°

(A) 250

(B) 100

(C) 416

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht



35. How long will it take a sum

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

36. The ratio of women and men

employees of an organization

is 5 7: . If the number of women

employees is 50 less than

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

37. Which of the following

statements is true?

(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

38. If the sum of the cubes of first

n natural numbers is 2025,

then what is the value of n?

(A) 7

(B) 12

(C) 9

(D) More than one of the above

(E) None of the above
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35. 5% dm{f©H$ gmYmaU „`mO na {Zdoe H$s JB©

am{e H$mo AnZo _yÎ` _| 40% H$s d•{’ H$aZo

_| {H$VZm g_` bJoJm?

(A) 8 df©

(B) 5 df©

(C) 7 df©

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

36. EH$ gßÒWm _| _{hbm Am°a nwÈf H$_©Mm[a`m| H$s

gßª`mAm| H$m AZwnmV 5 7: h°ü& `{X _{hbm

H$_©Mm[a`m| H$s gßª`m nwÈf H$_©Mm[a`m| H$s

gßª`m go 50 H$_ h°, Vmo _{hbm Am°a nwÈf

H$_©Mm[a`m| H$s gßª`mE± H´$_eÖ h°ß

(A) 125, 175

(B) 150, 200

(C) 135, 185

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

37. {ZÂZ{b{IV _| go H$m°Z-gm H$WZ gÀ` h°?

(A) ‡À`oH$ n[a_o` gßª`m EH$ nyUm™H$ hmoVr

h°ü&

(B) ‡À`oH$ ‡mH•${VH$ gßª`m EH$ n[a_o`

gßª`m hmoVr h°ü&

(C) ‡À`oH$ nyU© gßª`m EH$ ‡mH•${VH$ gßª`m

hmoVr h°ü&

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

38. `{X ‡W_ n ‡mH•${VH$ gßª`mAm| Ho$ KZm| H$m

`moJ\$b 2025 h°, Vmo n H$m _mZ ä`m h°?

(A) 7

(B) 12

(C) 9

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht



39. The speed of an electron in the

orbit of the hydrogen atom in

the ground state is

(A)
C

1 37×

(B)
C

1370

(C)
C

137

(D) More than one of the above

(E) None of the above

40. The aqueous solution whose pH

is zero will be

(A) acidic

(B) amphoteric

(C) alkaline

(D) More than one of the above

(E) None of the above

41. Which of the following

interactions is weakest?

(A) Electromagnetic

(B) Electrostatic

(C) Gravitational

(D) More than one of the above

(E) None of the above

42. Which of the following is an

insectivorous plant?

(A) Cuscuta

(B) Orobanche

(C) Drosera

(D) More than one of the above

(E) None of the above

43. Endolymph is a fluid present in

(A) Ascaris

(B) eye

(C) internal ear

(D) More than one of the above

(E) None of the above

44. At what temperature, a ferro-

magnetic material becomes

paramagnetic?

(A) Melting temperature

(B) Curie temperature

(C) Néel temperature

(D) More than one of the above

(E) None of the above

45. Which of the following is

a positively charged particle

emitted by a radioactive

element?

(A) Beta ray

(B) Alpha ray

(C) Cathode ray

(D) More than one of the above

(E) None of the above

46. Stomata are tiny pores on the

surface of leaves through which

plants take in

(A) nitrogen

(B) carbon dioxide

(C) water

(D) More than one of the above

(E) None of the above
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39. _yb AdÒWm _|, hmBS¥>moOZ na_mUw H$s H$jm _|

EH$ BboäQ¥>m∞Z H$s Mmb hmoVr h°

(A)
C

1 37×

(B)
C

1370

(C)
C

137

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

40. Obr` {db`Z, {OgH$m pH ey›` h°, hmoJm

(A) AÂbr`

(B) C^`Y_u

(C) jmar`

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

41. {ZÂZ{b{IV _| go H$m°Z-gr A›`mo›`{H´$`m g~go

jrU h°?

(A) d°⁄wV≤-MwÂ~H$s`

(B) pÒWa-d°⁄wV≤

(C) JwÈÀdr`

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

42. {ZÂZ{b{IV _| go H$m°Z H$sQ>mhmar nm°Ym h°?

(A) H$ÒHw$Q>m (A_a~ob)

(B) Amoamo~ßH$s (AmΩ`m)

(C) S¥>m∞goam

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

43. EßS>mo{bÂ\$ Zm_H$ Vab nXmW© {H$g_| hmoVm h°?

(A) EoÒHo$[ag _|

(B) Am±I _|

(C) Am›V[aH$ H$U© _|

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

44. {H$g Vmn_mZ na bm°°hMwÂ~H$s` nXmW©

AZwMwÂ~H$s` ~Z OmVm h°?

(A) JbZ Vmn_mZ

(B) ä`yar Vmn_mZ

(C) Zrb Vmn_mZ

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

45. ao{S>`moY_u VŒd ¤mam CÀg{O©V {ZÂZ{b{IV _|

go H$m°Z-gm EH$ YZmÀ_H$ Í$n go Amdo{eV

H$U h°?

(A) ~rQ>m {H$aU

(B) AÎ\$m {H$aU

(C) H°$WmoS> {H$aU

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

46. ÒQ>mo_oQ>m n{Œm`m| H$s gVh na N>moQ>o-N>moQ>o {N>–

hmoVo h¢, {OZHo$ ¤mam nm°Yo J´hU H$aVo h°ß

(A) ZmBQ¥>moOZ

(B) H$m~©Z S>mBAm∞ägmBS>

(C) nmZr

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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47. Where is the Headquarters of

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

48. 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

49. 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

50. 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

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
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47. g_J´ ajm ÒQ>m\$ H$m _wª`mb` ^maV _| H$hm±

{ÒWV h°?

(A) ZB© {XÑr

(B) ~oßJbwÈ

(C) MofiB©

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

48. AßVam©Ô¥>r` ›`m`mb` (ICJ) H$hm± pÒWV h°?

(A) hoJ

(B) ZB© {XÑr

(C) no[ag

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

49. {~hma H$m H$m°Z-gm ZJa/{Obm aoe_ dÛ

CÀnmXZ Ho$ {bE ‡{g’ h°?

(A) ^mJbnwa

(B) nQ>Zm

(C) MÂnmaU

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

50. {dÌd n•œdr {Xdg ha df© H$~ _Zm`m

OmVm h°?

(A) 20 A‡°b

(B) 22 A‡°b

(C) 21 A‡°b

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

51. fl`ma H$m nm°Ym A{^`mZ {~hma gaH$ma ¤mam

H$~ ‡maÂ^ {H$`m J`m Wm?

(A) 15 \$adar, 2021

(B) 26 OZdar, 2022

(C) 14 \$adar, 2020

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

52. {~hma Ho$ {H$g {Obo H$s gmjaVm Xa g~go

H$_ h°?

(A) Aa[a`m

(B) ny{U©`m

(C) ZdmXm

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

53. ZraO MmonãS>m Zo Q>moä`mo Amobß{nH$ _| ^mbm \|$H$$

_| {H$VZr Xyar V` H$s?

(A) 87·58 _rQ>a

(B) 87·85 _rQ>a

(C) 88·38 _rQ>a

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

54. {ZÂZ{b{IV _| go H$m°Z ^maVr` H$nmg n[afX≤

Ho$ A‹`j h¢?

(A) Ì`m_ _Im[a`m

(B) gwaoe A_•Vbmb H$moQ>H$

(C) {H$emoa {_amZr

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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55. Ganga Ka Maidan is full of

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

57. 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

58. Where does the Chenab River

finally join the Indus River?

(A) Mithankot

(B) Tandi

(C) Ahmedpur Sial

(D) More than one of the above

(E) None of the above
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55. JßJm H$m _°XmZ {H$g ‡H$ma H$s {_≈>r go ^am h°?

(A) H$mbr {_≈>r

(B) bmb {_≈>r

(C) ObmoãT> {_≈>r

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

56. {~hma Ho$ gmo_oÌda loUr H$s D±$MmB© ä`m h°?

(A) 875 _rQ>a

(B) 850 _rQ>a

(C) 825 _rQ>a

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

57. {~hma _| gdm©{YH$ dfm© H$hm± hmoVr h°?

(A) nQ>Zm

(B) {H$eZJãT>

(C) _wO‚\$anwa

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

58. {MZm~ ZXr A›VVÖ {g›Y ZXr _| H$hm± na

{_bVr h°?

(A) {_WZH$moQ>

(B) VmßXr

(C) Ah_Xnwa {g`mb

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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59. The Melghat Tiger Reserve is

associated with

(A) Uttarakhand

(B) Maharashtra

(C) West Bengal

(D) More than one of the above

(E) None of the above

60. Barabar Hills are situated in the

vicinity of which city of Bihar?

(A) Makhdumpur

(B) Munger

(C) Madhubani

(D) More than one of the above

(E) None of the above

61. Arrange the following districts

of Bihar from North to South :

1. Sheohar

2. Vaishali

3. Nalanda

4. Nawada

Select the correct answer using

the codes given below.

(A) 3, 2, 1, 4

(B) 1, 2, 3, 4

(C) 2, 3, 1, 4

(D) More than one of the above

(E) None of the above

62. Tribeni Canal in West

Champaran obtains its water

supply from

(A) Bhainsa Lotan

(B) Khaira Tola

(C) Thakrahan

(D) More than one of the above

(E) None of the above
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59. _obKmQ> Q>mBJa [aµOd© H$m gß~ßY {H$ggo h°?

(A) CŒmamIßS>

(B) _hmamÔ¥>

(C) npÌM_ ~ßJmb

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

60. ~am~a H$s nhm{ãS>`m± {ZÂZ{b{IV _| go {~hma

Ho$ {H$g eha Ho$ g~go g_rn h°ß?

(A) _IXy_nwa

(B) _wßJoa

(C) _Yw~Zr

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

61. {~hma Ho$ {ZÂZ{b{IV {Obm| H$mo CŒma go X{jU

{Xem _| Ï`dpÒWV H$a| :

1. {edha

2. d°embr

3. Zmb›Xm

4. ZdmXm

ZrMo {XE JE Hy$Q> H$m ‡`moJ H$a ghr CŒma

Mw{ZEü&

(A) 3, 2, 1, 4

(B) 1, 2, 3, 4

(C) 2, 3, 1, 4

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

62. {ÃdoUr Zha, npÌM_r MÂnmaU _| {H$g ÒWmZ

go nmZr H$s Amny{V© boVr h°?

(A) ^¢gm bmoQ>Z

(B) I°am Q>mobm

(C) WH$amU

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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63. 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

64. 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

65. 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

66. 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

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
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63. "_–mg _hmOZ g^m' H$s ÒWmnZm {H$g df©

h˛B© Wr?

(A) 1879

(B) 1881

(C) 1883

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

64. ^maV _| "goÎ\$-[aÒnoäQ> _yd_o›Q>' {H$gZo ‡maÂ^

{H$`m Wm?

(A) ¡`mo{V~m \w$bo

(B) Zmam`U Òdm_r

(C) ~r0 Ama0 AÂ~oS>H$a

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

65. "Bß{S>`m \$m∞a Bß{S>`›g' ‡{g’ Zmam {H$gZo

{X`m Wm?

(A) amOm am_ _mohZ am`

(B) Òdm_r X`mZßX gaÒdVr

(C) Òdm_r {ddoH$mZ›X

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

66. "Am∞b Bß{S>`m _wpÒb_ brJ' Zo {H$g df© AbJ

nm{H$ÒVmZ H$s _m±J H$m ‡ÒVmd aIm Wm?

(A) 22 {XgÂ~a, 1939

(B) 23 _mM©, 1940

(C) 8 AJÒV, 1940

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

67. 20 OwbmB©, 1937 H$mo {~hma _| H$m±J´og

_ß{Ã_�S>b H$m JR>Z ‡r{_`a Ho$ Í$n _| {H$gZo

{H$`m Wm?

(A) ‡mo0 A„Xwb ~mar

(B) AZwJ´h Zmam`U {g›hm

(C) lrH•$ÓU {g›hm

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

68. ~m~y Hw±$da {gßh {ZÂZ{b{IV _| go {H$g ÒWmZ

go gÂ~p›YV h°ß?

(A) Amam

(B) ^mJbnwa

(C) nQ>Zm

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

69. Am`© g_mO H$s ÒWmnZm {H$gZo H$s Wr?

(A) Òdm_r {ddoH$mZ›X

(B) Òdm_r X`mZßX gaÒdVr

(C) Aa{~›X Kmof

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

70. ^maVr` amÔ¥>r` H$m±J´og H$m nhbm A{YdoeZ

H$hm± h˛Am?

(A) H$bH$Œmm

(B) ~Â~B©

(C) _–mg

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht



PART—III

( MATHEMATICS )

71. 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 = È[ , ] [ , ]0 1 3 4

(C) D = - È[ , ) ( , ]11 1 2

(D) More than one of the above

(E) None of the above

72. Evaluate :

lim
n

k

n
n

k n®¥
= +

å 2 2
0

(A)
p

2

(B) p

(C)
p

4

(D) More than one of the above

(E) None of the above

73. If { }xn is a convergent sequence

in r and { }yn is a bounded

sequence in r, then we can

conclude that

(A) { }x yn n+ is convergent

(B) { }x yn n+ is bounded

(C) { }x yn n+ has no convergent

subsequence

(D) More than one of the above

(E) None of the above

74. Let a =

+

¥

ò
1

1 20
t

dt

Which of the following is true?

(A)
d

dt t

a
=

+

1

1 2

(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
x

( ) =
1

for x > 0. Then

f is uniformly continuous

(A) on ( , )0 ¥

(B) on [ , )r ¥ for any r > 0

(C) on ( , ]0 r for any r > 0

(D) More than one of the above

(E) None of the above

76. Let

g x
nx

n x

xn ( ) , [ , )=

+

Î ¥

1
0

2 2

Which of the following is true as

n ® ¥?

(A) gn ® 0 pointwise but not

uniformly

(B) gn ® 0 uniformly

(C) g x x xn ( ) [ , )® " Î ¥0

(D) More than one of the above

(E) None of the above
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PART—III

( MATHEMATICS )

71. _mZ br{OE D dmÒV{dH$ aoIm H$m EH$

Cng_wÉ` h°ü& Bg Xmdo na {dMma H$a| : ""D

_| ‡À`oH$ AZßV AZwH´$_ H$m EH$ Cn-AZwH´$_

hmoVm h° Omo D _| n[ad{V©V hmoVm h°ü&'' `h

Xmdm gÀ` h° `{X

(A) D = ¥[ , )0

(B) D = È[ , ] [ , ]0 1 3 4

(C) D = - È[ , ) ( , ]11 1 2

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

72. _yÎ`mßH$Z H$a| :

lim
n

k

n
n

k n®¥
= +

å 2 2
0

(A)
p

2

(B) p

(C)
p

4

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

73. `{X { }xn r _| EH$ A{^gaU AZwH´$_ h°

Am°a { }yn , r _| EH$ ~’ AZwH´$_ h°, Vmo

h_ `h {ZÓH$f© {ZH$mb gH$Vo h¢ {H$

(A) { }x yn n+ A{^gaU h°

(B) { }x yn n+ n[a~’ h°

(C) { }x yn n+ H$m H$moB© A{^gaU

CnAZwH´$_ Zht h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

74. _mZ br{OE

a =

+

¥

ò
1

1 20
t

dt

{ZÂZ{b{IV _| go H$m°Z-gm gÀ` h°?

(A)
d

dt t

a
=

+

1

1 2

(B) a EH$ n[a_o` gßª`m h°

(C) sin( )a = 1

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

75. `{X x > 0 Ho$ {bE f x
x

( ) =
1

Vmo f

EH$g_mZVÖ gßVV h°

(A) ( , )0 ¥ na

(B) [ , )r ¥ na g~ r > 0 Ho$ {bE

(C) ( , ]0 r na g~ r > 0 Ho$ {bE

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

76. _mZ br{OE

g x
nx

n x

xn ( ) , [ , )=

+

Î ¥

1
0

2 2

n ® ¥ hmoZo na {ZÂZ _| go H$m°Z-gm gÀ` h°?

(A) gn ® 0 q~Xwdma bo{H$Z EH$g_mZVÖ

Zht

(B) gn ® 0 EH$g_mZVÖ

(C) g x x xn ( ) [ , )® " Î ¥0

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht



77. Consider the vector space Pn of

real polynomial in x of degree

less than or equal to n. Defined

T : P P2 3® by

( )( ) ( ) ( )Tf x f t dt f x
x

= + ¢ò0

Then the matrix representation

of T with respect to the bases

{ , , }1 2
x x and { , , , }1 2 3

x x x is

(A)

0 1 0 0

1 0 0

0 2 0

1
2

1
3

æ

è

ç

ç

ç

ö

ø

÷

÷

÷

(B)

0 1 0

1 0 2

0 0

0 0

1
2

1
3

æ

è

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

(C)

0 1 0 0

1 0 2 0

0 01
2

1
3

æ

è

ç

ç

ç

ö

ø

÷

÷

÷

(D) More than one of the above

(E) None of the above

78. Let A =

-

é

ë
ê

ù

û
ú

0 1

1 1
. Then the

smallest positive integer n such

that A I
n

= is

(A) 1

(B) 2

(C) 6

(D) More than one of the above

(E) None of the above

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 -1 3, then A is

diagonalizable

(C) Characteristic polynomial of

A
2 is ( )X -1 3

(D) More than one of the above

(E) None of the above

80. Let T
n n:r r® be a linear map

that satisfies T T In
2

= - . Then

which of the following are true?

(A) T is invertible

(B) T In- is not invertible

(C) T has a real eigenvalue

(D) More than one of the above

(E) None of the above
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77. n go H$_ `m CgHo$ ~am~a {S>J´r dmbo x _|

dmÒV{dH$ ~h˛nX Ho$ g{Xe g_{Ô> Pn na

{dMma H$a|ü& `{X T : P P2 3® H$mo

( )( ) ( ) ( )Tf x f t dt f x
x

= + ¢ò0

¤mam n[a^m{fV H$ao, Vmo AmYmam| { , , }1 2
x x

VWm { , , , }1 2 3
x x x Ho$ {bE T H$m AmÏ`yh

{ZÍ$nU h°

(A)

0 1 0 0

1 0 0

0 2 0

1
2

1
3

æ

è

ç

ç

ç

ö

ø

÷

÷

÷

(B)

0 1 0

1 0 2

0 0

0 0

1
2

1
3

æ

è

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

(C)

0 1 0 0

1 0 2 0

0 01
2

1
3

æ

è

ç

ç

ç

ö

ø

÷

÷

÷

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

78. _mZoß {H$ A =

-

é

ë
ê

ù

û
ú

0 1

1 1
h°ü& Vmo ›`yVZ_ YZ

nyUm™H$ n Vm{H$ A I
n

= h°

(A) 1

(B) 2

(C) 6

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

79. `{X A dmÒV{dH$ AmÏ`yh hmo {OgH$m

A{^bmj{UH$ ~h˛nX ( )X -1 3 hmo Vmo {ZÂZ

_| go ghr H$WZ Mw{ZE :

(A) A AmdÌ`H$ Í$n go {dH$Uu` h°ü&

(B) `{X A H$m ›`yZV_ ~h˛nX ( )X -1 3 h°,

Vmo A {dH$Uu` h°ü&

(C) A
2 H$m A{^bmj{UH$ ~h˛nX

( )X -1 3 h°ü&

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

80. _mZ br{OE T
n n:r r® EH$ aoIr`

_mZ{MÃ h° Omo T T In
2

= - H$mo gßVwÔ> H$aVm

h°ü& {ZÂZ{b{IV _| go H$m°Z-gm gÀ` h°?

(A) T Ï`wÀH´$_Ur` h°ü&

(B) T In- Ï`wÀH´$_Ur` Zht h°ü&

(C) T H$m dmÒV{dH$ A{^bmj{UH$ _mZ h°ü&

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht



81. The trace of the matrix

2 1 0

0 2 0

0 0 3

20
æ

è

ç

ç
ç

ö

ø

÷

÷
÷

is

(A) 720

(B) 2 320 20
+

(C) 2 2 320 20
× +

(D) More than one of the above

(E) None of the above

82. Which of the following real

quadratic forms on r
2 is positive

definite?

(A) Q X Y XY( , ) =

(B) Q X Y X XY Y( , ) = + +
2 22

(C) Q X Y X XY Y( , ) = - +
2 2

(D) More than one of the above

(E) None of the above

83. Let V be an inner product space

and let v v v V1 2 3, , Î be an

orthogonal set of vectors. Which

of the following statements is

true?

(A) The vectors 5 6 71 2 3v v v+ + ,

5 2 3v v+ , v v2 33+ can be

extended to a basis of V .

(B) The vectors 4 21 2 3v v v+ + ,

v v2 33+ , v v2 33+ can be

extended to an orthogonal

basis of V .

(C) The vectors v v v1 2 32+ + ,

v v2 3+ , 2 31 2 3v v v+ + 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 z10 to z20 is

(A) zero

(B) one

(C) ten

(D) More than one of the above

(E) None of the above
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81. AmÏ`yh

2 1 0

0 2 0

0 0 3

20
æ

è

ç

ç
ç

ö

ø

÷

÷
÷

H$s trace h°

(A) 720

(B) 2 320 20
+

(C) 2 2 320 20
× +

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

82. {ZÂZ{b{IV _| go r2 na H$m°Z-gm dmÒV{dH$

{¤KmV Í$n positive definite h°?

(A) Q X Y XY( , ) =

(B) Q X Y X XY Y( , ) = + +
2 22

(C) Q X Y X XY Y( , ) = - +
2 2

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

83. _mZ br{OE V EH$ inner product

space h° Am°a _mZ br{OE

v v v V1 2 3, , Î g{Xem| H$m EH$

Am∞Wm}JmoZb goQ> h°ü& {ZÂZ{b{IV _| go H$m°Z-gm

H$WZ gÀ` h°?

(A) doäQ>a 5 6 71 2 3v v v+ + ,

5 2 3v v+ , v v2 33+ H$mo V Ho$

AmYma VH$ ~ãT>m`m Om gH$Vm h°ü&

(B) doäQ>a 4 21 2 3v v v+ + , v v2 33+ ,

v v2 33+ H$mo V Ho$ Am∞Wm}JmoZb

AmYma VH$ ~ãT>m`m Om gH$Vm h°ü&

(C) doäQ>a v v v1 2 32+ + , v v2 3+ ,

2 31 2 3v v v+ + H$mo V Ho$ AmYma

VH$ ~ãT>m`m Om gH$Vm h°ü&

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

84. z10 go z20 VH$ g_yh g_Í$nVm H$s gßª`m

h°

(A) ey›`

(B) EH$

(C) Xg

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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85. Let S7 denotes the group of

permutations of the set

{ , , , , , , }1 2 3 45 6 7 . Which of the

following is true?

(A) There are no elements of

order 6 in S7

(B) There are no elements of

order 8 in S7

(C) There are no elements of

order 7 in S7

(D) More than one of the above

(E) None of the above

86. Let p be a prime number. How

many distinct sub-rings (with

unity) of cardinality p does the

field F
p

2 have?

(A) 0

(B) 1

(C) p

(D) More than one of the above

(E) None of the above

87. Let p ³ 5 be a prime. Then

(A) f fp p´ has at least five

subgroups of order p

(B) every subgroup of f fp p´ is

of the form H H1 2´ where

H1, H 2 are subgroups of fp

(C) every subgroup of f fp p´ is

an ideal of the ring f fp p´

(D) More than one of the above

(E) None of the above

88. Any group of order 25 is

(A) cyclic

(B) simple

(C) Abelian but not simple

(D) More than one of the above

(E) None of the above

89. If R is a ring with unity a b R, Î

such that ab = 1, then

(A) ba is an idempotent in R but

( )1- ba is not

(B) both ba and ( )1- ba are

idempotent elements in R

(C) neither ba nor ( )1- ba is an

idempotent element in R

(D) More than one of the above

(E) None of the above
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85. _mZ br{OE S7 goQ> { , , , , , , }1 2 3 45 6 7 Ho$

H´$_n[adV©Z Ho$ g_yh H$mo Xem©Vm h°ü&

{ZÂZ{b{IV _| go H$m°Z-gm ghr h°?

(A) S7 _| order 6 H$m H$moB© element

Zht h°ü&

(B) S7 _| order 8 H$m H$moB© element

Zht h°ü&

(C) S7 _| order 7 H$m H$moB© element

Zht h°ü&

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

86. _mZ| {H$ p EH$ A{d^m¡` gßª`m h°ü& µ\$sÎS>

F
p

2 _| H$m{S>©Z°{bQ>r p Ho$ {H$VZo

AbJ-AbJ Cn-[a®J (EH$Vm Ho$ gmW) h¢?

(A) 0

(B) 1

(C) p

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

87. _mZ| {H$ p ³ 5 EH$ A{d^m¡` gßª`m h°ü& Vmo

(A) f fp p´ Ho$ H$mo{Q> p Ho$ H$_-go-H$_

nm±M Cng_yh hß°

(B) f fp p´ H$m ‡À`oH$ Cng_yh

H H1 2´ Í$n H$m h°, Ohm± H1, H 2,

fp Ho$ Cng_yh h¢

(C) f fp p´ H$m ‡À`oH$ Cng_yh db`

f fp p´ H$m EH$ AmXe© h°ü

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

88. H´$_ 25 H$m H$moB© ^r g_yh h°

(A) MH´$s`

(B) gab

(C) E~o{b`Z bo{H$Z gab Zht

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

89. `{X R EH$Vm a b R, Î dmbm EH$ db` h°,

O°go {H$ ab = 1, Vmo

(A) R _| ba EH$ idempotent h° bo{H$Z

( )1- ba Zht h°

(B) ba Am°a ( )1- ba XmoZm| R _| EH$

idempotent element h¢

(C) R _| Z Vmo ba Am°a Z hr ( )1- ba

H$moB© idempotent element h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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90. Let G be a commutative group of

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

91. The class equation of a group of

order 10 is

(A) 1 1 110 10+ + + =LLL ( )times

(B) 1 1 3 5 10+ + + =

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

(D) More than one of the above

(E) None of the above

92. The function f z z( ) | |=
2 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

93. For the function

f z
e

z

z

( ) =
-

-1

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

94. Let g be any positively oriented

circle whose centre is at the

origin. Then the value of the

integral
cosz

z

dz
2g

ò is

(A) 2pi

(B) 0

(C) -2pi

(D) More than one of the above

(E) None of the above

95. Let a
-2 be the coefficient of

1

2
z

in

the Laurent series of

f z
z

z z

( )
( )

=
+

+

1

13 2
around z = 0 in

the region 0 1< <| |z . Then a
-2 is

equal to

(A) 1

(B) 0

(C) -1

(D) More than one of the above

(E) None of the above
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90. _mZ br{OE {H$ G H´$_ 202 H$m EH$

H´$_{d{Z_o` g_yh h°ü& V~ G _| H´$_ 2 Ho$

VÀdm| H$s gßª`m h°

(A) 1

(B) 2

(C) 101

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

91. H´$_ 10 Ho$ g_yh H$m dJ© g_rH$aU h°

(A) 1 1 110 10+ + + =LLL ( )~ma

(B) 1 1 3 5 10+ + + =

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

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

92. \$bZ f z z( ) | |=
2

(A) Ho$db _yb na hr gßVV h°

(B) ha OJh gßVV bo{H$Z H$ht ^r

differentiable Zht h°

(C) gd©Ã gßVV bo{H$Z _yb H$mo N>moãS>H$a H$ht

^r differentiable Zht h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

93. \$bZ

f z
e

z

z

( ) =
-

-1

Ho$ {bE, q~Xw z = 0 EH$ h°

(A) AmdÌ`H$ {dbjUVm

(B) order EH$ H$m nmob

(C) hQ>mZo `moΩ` {dbjUVm

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

94. _mZ br{OE g H$moB© YZmÀ_H$ C›_wI d•Œm h°

{OgH$m Ho$›– _yb {~ßXw na h°ü& {\$a EH$sH$aU
cosz

z

dz
2g

ò H$m _mZ h°

(A) 2pi

(B) 0

(C) -2pi

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

95. _mZ b| {H$ joÃ _| z = 0 Ho$ Amgnmg

f z
z

z z

( )
( )

=
+

+

1

13 2
H$s bm∞a|Q> ˚mß•Ibm _|

a
-2,

1

2
z

H$m JwUmßH$ h° 0 1< <| |z . V~

a
-2 ~am~a h°

(A) 1

(B) 0

(C) -1

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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96. Let f : c c® be an entire

function with f ( )0 1= and 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

97. 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

98. f is an entire function. If f

satisfies the following two

equations f z f z( ) ( )+ =1 and

f z i f z( ) ( )+ = for every z in c then

(A) f º constant

(B) f z z( ) Î "r

(C) f is a non-constant

polynomial

(D) More than one of the above

(E) None of the above

99. For any positive integers a and

3, there exist unique integers q

and r such that a q r= +3 , where

r must satisfy

(A) 1 3< <r

(B) 0 3< <r

(C) 0 3£ <r

(D) More than one of the above

(E) None of the above

100. Consider the congruence

x
n

º 2 13(mod ). 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 ³ 16

divides ( )!n - +1 3

(B) Every odd integer n ³ 16

divides ( )!n -1

(C) Every even integer n ³ 16

divides ( )!n -1

(D) More than one of the above

(E) None of the above
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96. _mZ br{OE f : c c® , f ( )0 1= Am°a

f ( )1 0= Ho$ gmW EH$ gßnyU© µ\ß$äeZ h°ü& {\$a

f _°n H$aVm h°

(A) c _| Iwbo goQ>m|> H$mo c _| Iwbo goQ>m| _|

(B) c _| ~ßX goQ>m| H$mo c _| ~ßX goQ>m| _|

(C) c _| Iwbo goQ>m| H$mo c _| ~ßX goQ>m| _|

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

97. EH$ AMa gßnyU© µ\ß$äeZ

(A) H$m c _| H$_-go-H$_ EH$ ey›` h°

(B) _| dmÒV{dH$ ey›`m| H$s gßª`m gr{_V

Zht hmo gH$Vr

(C) _| c _| ey›`m| H$s ~oew_ma gßª`m Zht hmo

gH$Vr

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

98. f EH$ gßnyU© µ\ß$äeZ h°ü& `{X f , c _| ‡À`oH$

z Ho$ {bE {ZÂZ{b{IV Xmo g_rH$aU

f z f z( ) ( )+ =1 Am°a f z i f z( ) ( )+ = H$mo

gßVwÔ> H$aVm h° Vmo

(A) f º constant

(B) f z z( ) Î "r

(C) f EH$ non-constant ~h˛nX h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

99. {H$gr ^r YZmÀ_H$ nyUm™H$ a Am°a 3 Ho$ {bE,

A{¤Vr` nyUm™H$ q Am°a r _m°OyX h¢ O°go {H$

a q r= +3 , Ohm± r H$mo gßVwÔ> H$aZm hmoJm

(A) 1 3< <r H$mo

(B) 0 3< <r H$mo

(C) 0 3£ <r H$mo

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

100. gdm™Jg_Vm x
n

º 2 13(mod ) na {dMma

H$a|ü& Bg gdm™Jg_Vm H$m x Ho$ {bE EH$

g_mYmZ h° `{X

(A) n = 8

(B) n = 7

(C) n = 6

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

101. {ZÂZ{b{IV H$WZm| _| go H$m°Z-gm gÀ` h°?

(A) ‡À`oH$ g_ nyUm™H$ n ³ 16,

( )!n - +1 3 H$mo {d^m{OV H$aVm h°

(B) ‡À`oH$ {df_ nyUm™H$ n ³ 16, ( )!n -1

H$mo {d^m{OV H$aVm h°

(C) ‡À`oH$ g_ nyUm™H$ n ³ 16, ( )!n -1

H$mo {d^m{OV H$aVm h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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102. Let p be a prime number and

N p be the number of pairs of

positive integers ( , )x y such that

1 1 1

4x y p

+ =

Which among the following are

possible values of N p?

(A) 0

(B) 4

(C) 9

(D) More than one of the above

(E) None of the above

103. Consider the function

f n n n n( ) = - +
5 32 , where n is a

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 2k .

(B) f n( ) is even for every integer

n ³ 20.

(C) For every integer n ³ 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

104. Let a, b be positive integers with

a b> and a b+ = 24. Suppose

that the following congruences

have a common integer

solution :

2 3 5x aº (mod );x bº 4 5(mod )

Which of the following

statements is true?

(A) a b- is divisible by 5

(B) 3 2b a b> >

(C) a b> 3

(D) More than one of the above

(E) None of the above

105. For a Îr, let ë ûa denotes the

greatest integer smaller than

or equal to a. Define

d : [ , )r r´ ® ¥0 by

ë ûd x y x y x y( , ) | | , ,= - Îr

Then which of the following is

true?

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

x y, Îr

(B) d x y d y x x y( , ) ( , ), ,= Îr

(C) d x y d x z d z y( , ) ( , ) ( , ),£ +

x y z, , Îr

(D) More than one of the above

(E) None of the above
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102. _mZ br{OE p EH$ A^m¡` gßª`m h° Am°a

N p YZmÀ_H$ nyUm™H$ ( , )x y Ho$ `wΩ_m| H$s

gßª`m Bg ‡H$ma h° {H$

1 1 1

4x y p

+ =

{ZÂZ{b{IV _| go N p Ho$ gß^m{dV _mZ

H$m°Z-go h°ß?

(A) 0

(B) 4

(C) 9

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

103. \$bZ f n n n n( ) = - +
5 32 na {dMma

H$a|, Ohm± n EH$ YZmÀ_H$ nyUm™H$ h°ü&

{ZÂZ{b{IV _| go H$m°Z-gm H$WZ gÀ` Zht

h°?

(A) ‡À`oH$ YZmÀ_H$ nyUm™H$ k Ho$ {bE, EH$

YZmÀ_H$ nyUm™H$ n _m°OyX hmoVm h° O°go

{H$ f n( ), 2k go {d^m¡` hmoü&

(B) f n( ) ‡À`oH$ nyUm™H$ n ³ 20 Ho$ {bE

g_ h°ü&

(C) ‡À`oH$ nyUm™H$ n ³ 20 Ho$ {bE, `m Vmo

f n( ) {df_ h° `m f n( ) 4 go {d^m¡`

h°ü&

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

104. _mZ br{OE {H$ a, b YZmÀ_H$ nyUm™H$ h¢

{OZ_| a b> Am°a a b+ = 24 h¢ü& _mZ

br{OE {H$ {ZÂZ{b{IV gdm™Jg_VmAm| H$m

EH$ gm_m›` nyUm™H$ g_mYmZ h° :

2 3 5x aº (mod );x bº 4 5(mod )

{ZÂZ{b{IV H$WZm| _| go H$m°Z-gm ghr h°?

(A) 5 go a b- {d^m¡` h°

(B) 3 2b a b> >

(C) a b> 3

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

105. a Îr Ho$ {bE _mZ br{OE ë ûa , a go N>moQ>m

`m CgHo$ ~am~a g~go ~ãS>m nyUm™H$ Xem©Vm h°ü&

d : [ , )r r´ ® ¥0 H$mo

ë ûd x y x y x y( , ) | | , ,= - Îr

¤mam n[a^m{fV H$ao, Vmo {ZÂZ{b{IV _| go

H$m°Z-gm gÀ` h°?

(A) d x y( , ) = 0 `{X Am°a Ho$db `{X

x y= , x y, Îr

(B) d x y d y x x y( , ) ( , ), ,= Îr

(C) d x y d x z d z y( , ) ( , ) ( , ),£ +

x y z, , Îr

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht



23/MAV–AC/M–2023–09/116A-A 34

106. 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

107. Let ( , )X d be a metric space and

let A XÍ . For x XÎ , defined

d x A d x a a A( , ) inf{ ( , ): }= Î

If d x A( , ) = 0 for all x XÎ , 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

108. The equation

( cos )axy y x dx
3

+ +

( sin )x y x dy
2 2 0+ =b

is exact for

(A) a b= =
2

3
1,

(B) a b= =1
3

2
,

(C) a b= =1
2

3
,

(D) More than one of the above

(E) None of the above

109. An integrating factor of

x
dy

dx
x y xe

x
+ + =

-( )3 1 2

is

(A) xe
x3

(B) 3xe
x

(C) xe
x

(D) More than one of the above

(E) None of the above

110. 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. _mZ b| {H$ X EH$ JUZr` g_wÉ` h°ü& Vmo

{ZÂZ{b{IV _| go H$m°Z-gm gÀ` Zht h°?

(A) X na EH$ _r{Q¥>H$ d Bg ‡H$ma _m°OyX

h° {H$ ( , )X d nyU© h°

(B) X na EH$ _r{Q¥>H$ d Bg ‡H$ma _m°OyX

h° {H$ ( , )X d nyU© Zht h°

(C) X na EH$ _r{Q¥>H$ d Bg ‡H$ma _m°OyX

h° {H$ ( , )X d gKZ h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

107. _mZ br{OE ( , )X d EH$ _r{Q¥>H$ ÒWmZ h° Am°a

A XÍ h°ü& x XÎ Ho$ {bE, n[a^m{fV H$a|

d x A d x a a A( , ) inf{ ( , ): }= Î

`{X g^r x XÎ Ho$ {bE d x A( , ) = 0, Vmo

{ZÂZ{b{IV _| go H$m°Z-gm Xmdm gÀ` hmoZm

Mm{hE?

(A) A H$m∞Ân°äQ> h°

(B) A ~ßX h°

(C) A, X _| gKZ h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

108. g_rH$aU

( cos )axy y x dx
3

+ +

( sin )x y x dy
2 2 0+ =b

{~ÎHw$b ghr h°

(A) a b= =
2

3
1, Ho$ {bE

(B) a b= =1
3

2
, Ho$ {bE

(C) a b= =1
2

3
, Ho$ {bE

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

109. EH$ g_mH$bZ H$maH$

x
dy

dx
x y xe

x
+ + =

-( )3 1 2

h°

(A) xe
x3

(B) 3xe
x

(C) xe
x

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

110. _yb {~›Xw na y-Aj H$mo Ny>Zo dmbo d•Œmm| Ho$

n[adma H$m ‡{V{Z{YÀd H$aZo dmbm AßVa

g_rH$aU h°

(A) a°{IH$ Am°a ‡W_ H´$_ H$m

(B) a°{IH$ Am°a Xygao H´$_ H$m

(C) Aa°{IH$ Am°a ‡W_ H´$_ H$m

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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111. Let, f g, :[ , ]- ®11 r, f x x( ) =
3,

g x x x( ) | |=
2 . Then

(A) f and g are linearly

independent on [ , ]-11

(B) f and g are linearly

dependent on [ , ]-11

(C) f x g x f x g x( ) ( ) ( ) ( )¢ - ¢ is not

identically zero on [ , ]-11

(D) More than one of the above

(E) None of the above

112. Let y be the solution of the

initial value problem

d y

dx

y x y

2

2
6 2 0 3+ = =cos , ( ) , ¢ =y ( )0 1

Let the Laplace transform of y be

F s( ). Then, the value of F ( )1 is

(A)
17

5

(B)
13

5

(C)
11

5

(D) More than one of the above

(E) None of the above

113. The integral surface satisfying

the equation

y
z

x
x

z

y
x y

¶

¶

¶

¶

+ = +
2 2

and passing through the curve

x t= -1 , y t= +1 , z t= +1 2 is

(A) z xy x y= + -
1

2

2 2 2( )

(B) z xy x y= + -
1

4

2 2 2( )

(C) z xy x y= + -
1

8

2 2 2( )

(D) More than one of the above

(E) None of the above

114. Let the general integral of the

partial differential equation

( ) ( ) ( )2 1 2 22
xy

z

x
z x

z

y
x yz- + - = -

¶

¶

¶

¶

be given by F u v( , ) = 0, where

F :r r
2

® is a continuously

differentiable function.

(r is the set of all real numbers

and r r
2

= Î{( , ): , })x y x y

Then which of the following is

true?

(A) u x y z= + +
2 2 , v xz y= +

(B) u x y z= + -
2 2 , v xz y= -

(C) u x y z= - +
2 2 , v yz x= +

(D) More than one of the above

(E) None of the above
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111. _mZ br{OE f g, :[ , ]- ®11 r,

f x x( ) =
3, g x x x( ) | |=

2 V~

(A) f Am°a g a°{IH$ Í$n go [ , ]-11 na

ÒdVßÃ h¢

(B) f Am°a g a°{IH$ Í$n go [ , ]-11 na

{Z^©a h¢

(C) f x g x f x g x( ) ( ) ( ) ( )¢ - ¢ , [ , ]-11 na

g_mZ Í$n go ey›` Zht h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

112. _mZ br{OE y ‡maß{^H$ _mZ g_Ò`m

d y

dx

y x y

2

2
6 2 0 3+ = =cos , ( ) , ¢ =y ( )0 1

H$m g_mYmZ h°ü&

_mZm {H$ y H$m bmflbmg Í$nmßVaU F s( ) h°ü&

V~, F ( )1 H$m _mZ h°

(A)
17

5

(B)
13

5

(C)
11

5

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

113. g_mH$bZ gVh, Omo g_rH$aU

y
z

x
x

z

y
x y

¶

¶

¶

¶

+ = +
2 2

H$mo gßVwÔ> H$aVr h° Am°a dH´$ x t= -1 ,

y t= +1 , z t= +1 2 go hmoH$a JwOaVr h°,h°

(A) z xy x y= + -
1

2

2 2 2( )

(B) z xy x y= + -
1

4

2 2 2( )

(C) z xy x y= + -
1

8

2 2 2( )

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

114. _mZ br{OE {H$ Amß{eH$ AdH$b g_rH$aU

( ) ( ) ( )2 1 2 22
xy

z

x
z x

z

y
x yz- + - = -

¶

¶

¶

¶

H$m gm_m›` g_mH$bZ

F u v( , ) = 0 ¤mam {X`m J`m h°, Ohm±

F :r r
2

® h° EH$ {ZaßVa AdH$bZr`

\$bZü&

(r g^r dmÒV{dH$ gßª`mAm| H$m g_wÉ` h°

Am°a r r
2

= Î{( , ): , })x y x y

Vmo {ZÂZ{b{IV _| go H$m°Z-gm gÀ` h°?

(A) u x y z= + +
2 2 , v xz y= +

(B) u x y z= + -
2 2 , v xz y= -

(C) u x y z= - +
2 2 , v yz x= +

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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115. The partial differential equation

x
u

x

x y
u

x y
y

u

y

¶

¶

¶

¶ ¶

¶

¶

2

2

2 2

2
+ - - +( )

1

4
0

¶

¶

¶

¶

u

y

u

x
-

æ

è
ç

ö

ø
÷ =

is

(A) hyperbolic along the line

x y+ = 0

(B) elliptic along the line

x y- = 0

(C) parabolic along the line

x y+ = 0

(D) More than one of the above

(E) None of the above

116. Consider the wave equation

¶

¶

¶

¶

2

2

2

2
4

u

t

u

x

= , 0 < <x p, t > 0

with u t u t( , ) ( , )0 0= =p ,

u x x( , ) sin0 = and
¶

¶

u

t
= 0 at t = 0.

Then u
p p

2 2
,

æ

è
ç

ö

ø
÷ is

(A) 2

(B) 1

(C) -1

(D) More than one of the above

(E) None of the above

117. Let f:[ , ]0 1 ® r be three times

continuously differentiable.

Suppose that the iterates

defined by x xn n+
=1 f( ), n ³ 0

converge to the fixed point x of f.

If the order of convergence is

three, then

(A) ¢ = ¢¢ =f x f( ) ,0 0

(B) ¢ ¹ ¢¢ =f x f( ) ,0 0

(C) ¢ ¹ ¢¢ ¹f x f( ) ,0 0

(D) More than one of the above

(E) None of the above

118. While solving the equation

x x
2 3 1 0- + = using the

Newton-Raphson method with

the initial guess of a root as 1,

the value of the root after one

iteration is

(A) 1·5

(B) 0

(C) 1

(D) More than one of the above

(E) None of the above
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115. Amß{eH$ AdH$b g_rH$aU

x
u

x

x y
u

x y
y

u

y

¶

¶

¶

¶ ¶

¶

¶

2

2

2 2

2
+ - - +( )

1

4
0

¶

¶

¶

¶

u

y

u

x
-

æ

è
ç

ö

ø
÷ =

h°

(A) aoIm x y+ = 0 Ho$ AZw{Xe

A{Vnadb{`H$

(B) aoIm x y- = 0 Ho$ AZw{Xe XrK©d•Œmr`

(C) aoIm x y+ = 0 Ho$ AZw{Xe nadb{`H$

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

116. VaßJ g_rH$aU na {dMma H$a| :

¶

¶

¶

¶

2

2

2

2
4

u

t

u

x

= , 0 < <x p, t > 0,

u t u t( , ) ( , )0 0= =p ,

u x x( , ) sin0 = Am°a
¶

¶

u

t
= 0 Ho$ gmW

t = 0 na, V~ u
p p

2 2
,

æ

è
ç

ö

ø
÷ h°

(A) 2

(B) 1

(C) -1

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

117. _mZ br{OE f:[ , ]0 1 ® r VrZ JwZm {ZaßVa

AdH$bZr` h°ü& _mZ br{OE {H$

x xn n+
=1 f( ), n ³ 0 ¤mam n[a^m{fV

nwZamd•Œm f Ho$ {ZpÌMV {~›Xw x na EH${ÃV hmoVo

h¢ü& `{X A{^gaU H$m H´$_ VrZ h°, Vmo

(A) ¢ = ¢¢ =f x f( ) ,0 0

(B) ¢ ¹ ¢¢ =f x f( ) ,0 0

(C) ¢ ¹ ¢¢ ¹f x f( ) ,0 0

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

118. g_rH$aU x x
2 3 1 0- + = H$mo

Newton-Raphson {d{Y H$m Cn`moJ

H$aHo$ hb H$aVo g_` OãS> Ho$ ‡maß{^H$ AZw_mZ

1 Ho$ gmW, EH$ nwZamd•{Œm Ho$ ~mX OãS> H$m _mZ

h°

(A) 1·5

(B) 0

(C) 1

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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119. Consider the system of

equations

5 2 1

2 5 2

1 2 8

13

22

14

1

2

3

-

-

é

ë

ê

ê

ê

ù

û

ú

ú

ú

é

ë

ê

ê

ê

ù

û

ú

ú

ú

= -

é

ë

ê

ê

ê

x

x

x

ù

û

ú

ú

ú

With the initial guess of the

solution

[ , , ] [ , , ]
( ) ( ) ( )

x x x
T T

1
0

2
0

3
0

111=

the approximate value of the

solution

[ , , ]
( ) ( ) ( )

x x x
T

1
1

2
1

3
1

after one iteration by the

Gauss-Seidel method is

(A) [ , , ]2 4 4 1 625- × ×
T

(B) [ , , ]2 4 3- -
T

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

(D) More than one of the above

(E) None of the above

120. For what values of a and b, the

quadrature formula

f x dx f f( ) ( ) ( )» - +
-
ò a b1

1

1

is exact for all polynomials of

degree £ 1?

(A) a b= =1 1,

(B) a b= - =1 1,

(C) a b= = -1 1,

(D) More than one of the above

(E) None of the above

121. The value of the integral

I x dx=
-
ò exp( )2

1

1

using a rectangular rule is

approximated as 2. Then, the

approximation error| |I - 2 lies in

the interval

(A) ( , ]2 3e e

(B)
2

3
2, e

æ

è
ç

ù

û
ú

(C) 0
8

,
eæ

è
ç

ù

û
ú

(D) More than one of the above

(E) None of the above

122. 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

x y
2 2 1+ £ are the points on

the circles x y
2 2 1+ =

(D) More than one of the above

(E) None of the above
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119. g_rH$aUm| H$s ‡Umbr na {dMma H$a| :

5 2 1

2 5 2

1 2 8

13

22

14

1

2

3

-

-

é

ë

ê

ê

ê

ù

û

ú

ú

ú

é

ë

ê

ê

ê

ù

û

ú

ú

ú

= -

é

ë

ê

ê

ê

x

x

x

ù

û

ú

ú

ú

g_mYmZ

[ , , ] [ , , ]
( ) ( ) ( )

x x x
T T

1
0

2
0

3
0

111=

Ho$ ‡maß{^H$ AZw_mZ Ho$ gmW Jm∞g-grS>ob {d{Y

¤mam EH$ nwZamd•{Œm Ho$ ~mX g_mYmZ

[ , , ]
( ) ( ) ( )

x x x
T

1
1

2
1

3
1

H$m AZw_m{ZV _yÎ` h°

(A) [ , , ]2 4 4 1 625- × ×
T

(B) [ , , ]2 4 3- -
T

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

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

120. a Am°a b Ho$ {H$Z _mZm| Ho$ {bE, MVw^©wO gyÃ

f x dx f f( ) ( ) ( )» - +
-
ò a b1

1

1

KmV £ 1 Ho$ g^r ~h˛nXm| Ho$ {bE gQ>rH$ h°?

(A) a b= =1 1,

(B) a b= - =1 1,

(C) a b= = -1 1,

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

121. A{^fi (g_mH$bZ)

I x dx=
-
ò exp( )2

1

1

H$m _yÎ` EH$ Am`VmH$ma {Z`_ H$m Cn`moJ

H$aHo$ 2 Ho$ Í$n _| AZw_m{ZV {H$`m J`m h°ü&

{\$a, g{fiH$Q>Z Ãw{Q> | |I - 2 pÒWV h° {H$g

_‹`m›Va _|?

(A) ( , ]2 3e e

(B)
2

3
2, e

æ

è
ç

ù

û
ú

(C) 0
8

,
eæ

è
ç

ù

û
ú

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

122. {ZÂZ{b{IV _| go H$m°Z-gm ghr h°?

(A) ‡À`oH$ a°{IH$ ‡moJ´mq_J g_Ò`m H$m EH$

Ï`dhm`© g_mYmZ hmoVm h°

(B) `{X EH$ a°{IH$ ‡moJ´mq_J g_Ò`m H$m

BÔ>V_ g_mYmZ h°, Vmo `h A{¤Vr` h°

(C) {S>ÒH$ x y
2 2 1+ £ Ho$ Ma_ {~›Xw d•Œm

x y
2 2 1+ = na {~›Xw h¢

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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123. The Linear Programming

Problem

Maximize z x x= +1 2

subject to

x x

x x

x

x x

1 2

1 2

2

1 2

2 20

15

6

0

+ £

+ £

£

³,

(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

124. The dual of the linear

programming problem :

Minimize C x
T subject to Ax b³

and x ³ 0 is

(A) maximize b w
T subject to

A w c
T

³ and w ³ 0

(B) maximize b w
T subject to

A w c
T

£ and w ³ 0

(C) maximize b w
T subject to

A w c
T

£ and w is

unrestricted

(D) More than one of the above

(E) None of the above

125. A transportation problem is

(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

126. Consider the map f :r r
2 2

®

defined by

f x y x y x x y y( , ) ( , )= - + + +3 2 4 52 2

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. a°{IH$ ‡moJ´mq_J g_Ò`m
Maximize z x x= +1 2

subject to

x x

x x

x

x x

1 2

1 2

2

1 2

2 20

15

6

0

+ £

+ £

£

³,

(A) H$m {~ÎHw$b EH$ BÔ>V_ g_mYmZ h°

(B) Ho$ EH$ go A{YH$ BÔ>V_ g_mYmZ h¢

(C) H$m H$moB© g_mYmZ Zht h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

124. a°{IH$ ‡moJ´mq_J g_Ò`m
Minimize C x

T subject to Ax b³

and x ³ 0

H$m ¤°V h°

(A) maximize b w
T subject to

A w c
T

³ Am°a w ³ 0

(B) maximize b w
T subject to

A w c
T

£ Am°a w ³ 0

(C) maximize b w
T subject to

A w c
T

£ Am°a w A‡{V~ß{YV h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

125. n[adhZ H$s g_Ò`m h°

(A) Xmohar g_Ò`m

(B) J°a-a°{IH$ ‡moJ´mq_J g_Ò`m

(C) a°{IH$ ‡moJ´mq_J g_Ò`m H$m {deof

_m_bm

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

126. `{X _mZ{MÃ f :r r
2 2

®

f x y x y x x y y( , ) ( , )= - + + +3 2 4 52 2

¤mam n[a^m{fV h°, V~

(A) f , ( , )0 0 na AgßVV h°

(B) f , ( , )0 0 na gßVV h° Am°a g^r

{XemÀ_H$ S>o[ado{Q>d ( , )0 0 na _m°OyX h¢

(C) f , ( , )0 0 na AdH$bZr` h° bo{H$Z

S>o[ado{Q>d Df ( , )0 0 CbQ>m Zht h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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127. The function

f x y x y y( , ) = + -3 42 3

3 12 12 2
x y- +

has a saddle point at

(A) ( , )0 0

(B) ( , )0 2

(C) ( , )-2 1

(D) More than one of the above

(E) None of the above

128. Let

f x y
x y

x y

( , ) =

+

2

2 2
for ( , ) ( , )x y ¹ 0 0

then

(A)
¶

¶

f

x
and f are bounded

(B)
¶

¶

f

x
is bounded and f is

unbounded

(C) f is continuous

(D) More than one of the above

(E) None of the above

129. Let C be the circle

( ) ,x y- + =1 12 2 oriented counter-

clockwise. Then the value of the

line integral

- +ò
4

3

3 4
xy dx x dy

C

is

(A) 6p

(B) 8p

(C) 12p

(D) More than one of the above

(E) None of the above

130. The equation xy z y e
xz

- + =log 1

can be solved in a neighbour-

hood of the point ( , , )0 11 as

y f x z= ( , ) for some continuously

differentiable function f . Then

(A) Ñ =f ( , ) ( , )0 1 2 0

(B) Ñ =f ( , ) ( , )0 1 0 2

(C) Ñ =f ( , ) ( , )0 1 0 1

(D) More than one of the above

(E) None of the above
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127. µ\ß$äeZ

f x y x y y( , ) = + -3 42 3

3 12 12 2
x y- +

H$m EH$ g°S>b {~›Xw h°

(A) ( , )0 0 na

(B) ( , )0 2 na

(C) ( , )-2 1 na

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

128. _mZ br{OE {H$ ( , ) ( , )x y ¹ 0 0 Ho$ {bE

f x y
x y

x y

( , ) =

+

2

2 2

h°ü& V~

(A)
¶

¶

f

x
Am°a f n[a~’ h¢¢

(B)
¶

¶

f

x
n[a~’ h° Am°a f An[a~’ h°

(C) f gßVV h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

129. _mZ br{OE C d•Œm ( )x y- + =1 12 2 h°,

Omo dm_mdV© {Xem _| C›_wI h°ü& {\$a bmBZ

BßQ>rJ´b

- +ò
4

3

3 4
xy dx x dy

C

H$m _mZ h°

(A) 6p

(B) 8p

(C) 12p

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

130. `{X g_rH$aU xy z y e
xz

- + =log 1 H$mo

{~›Xw ( , , )0 11 Ho$ nãS>mog _|, y f x z= ( , ) Ho$

Í$n _| hb {H$`m Om gH$Vm h° {H$gr {ZaßVa

AdH$bZr` \$bZ f Ho$ {bE, Vmo

(A) Ñ =f ( , ) ( , )0 1 2 0

(B) Ñ =f ( , ) ( , )0 1 0 2

(C) Ñ =f ( , ) ( , )0 1 0 1

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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131. Let V be the solid region in r
3

bounded by the paraboloid

y x z= +( )2 2 and the plane y = 4.

Then the value of

15 2 2
x z dV

V
+òòò

is

(A) 128p

(B) 64p

(C) 28p

(D) More than one of the above

(E) None of the above

132. Which of the following is the

imaginary part of a possible

value of ln( )i ?

(A) p

(B)
p

2

(C)
p

4

(D) More than one of the above

(E) None of the above

133. The principal value of ( )( / )
-

-1 2i p

is

(A) e
i2

(B) e
2

(C) e
-2

(D) More than one of the above

(E) None of the above

134. The number of surjective maps

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

135. 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

136. The maximum number of

positive real roots of the

equation

2 4 5 07 4 3
x x x- + - =

is

(A) 2

(B) 3

(C) 6

(D) More than one of the above

(E) None of the above
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131. _mZ br{OE V , r
3 _| EH$ R>mog joÃ h° Omo

nadb`O y x z= +( )2 2 Am°a g_Vb

y = 4 go {Kam h°ü& Vmo

15 2 2
x z dV

V
+òòò

H$m _mZ h°

(A) 128p

(B) 64p

(C) 28p

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

132. {ZÂZ{b{IV _| go H$m°Z-gm ln( )i Ho$ gß^m{dV

_mZ H$m H$mÎn{ZH$ ^mJ h°?

(A) p

(B)
p

2

(C)
p

4

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

133. ( )( / )
-

-1 2i p H$m {‡p›gnb _mZ h°

(A) e
i2

(B) e
2

(C) e
-2

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

134. 4 VŒdm| Ho$ goQ> go 3 VŒdm| Ho$ goQ> VH$

Am¿N>mXr _mZ{MÃm| H$s gßª`m h°

(A) 36

(B) 64

(C) 69

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

135. {ZÂZ{b{IV _| go H$m°Z-gm g_wÉ` JUZr`

h°?

(A) r goo { , }0 1 VH$ g^r \ß$äe›g H$m

g_wÉ`

(B) n goo { , }0 1 VH$ g^r \ß$äe›g H$m

g_wÉ`

(C) n Ho$ g^r n[a{_V Cng_wÉ`m| H$m

g_wÉ`

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

136. g_rH$aU

2 4 5 07 4 3
x x x- + - =

Ho$ YZmÀ_H$ dmÒV{dH$ _ybm| H$s A{YH$V_

gßª`m h°

(A) 2

(B) 3

(C) 6

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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137. Find the shortest distance

between the lines

x y z-
=

+

-

=
-8

3

9

16

10

7
and

x y z-
=

-
=

-

-

15

3

29

8

5

5

(A) 16

(B) 14

(C) 15

(D) More than one of the above

(E) None of the above

138. In polar coordinate system the

component of velocity along

radius vector and perpendicular

to radius vector is

(A)
dr

dt
and r

d

dt

q

(B)
d r

dt

2

2
and r

d

dt

2 q

(C)
dr

dt
and

1

r

d

dt

q

(D) More than one of the above

(E) None of the above

139. Kepler’s law of planetary motion

are given below :

I. The square of the periodic

time of planets are

proportional to the cubes of

the major axes of their

orbits.

II. The radius vector drawn

from the sun to the planet

describes equal arc in equal

time.

III. Each planet describes the

ellipse having the sun in

one of its foci.

The order of these three laws are

as follows :

(A) I, II, III

(B) III, II, I

(C) III, I, II

(D) More than one of the above

(E) None of the above

140. In planetary motion

(A) the total angular momen-

tum remains constant

(B) the angular speed remains

constant

(C) the linear speed remains

constant

(D) More than one of the above

(E) None of the above
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137. {ZÂZ aoImAm| Ho$ ~rM ›`yZV_ X≤y>ar kmV

H$s{OE :

x y z-
=

+

-

=
-8

3

9

16

10

7
Am°a

x y z-
=

-
=

-

-

15

3

29

8

5

5

(A) 16

(B) 14

(C) 15

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

138. Y´wdr` g_›d` ‡Umbr _| {Ã¡`m doäQ>a Ho$

AZw{Xe Am°a {Ã¡`m doäQ>a Ho$ bß~dV≤ doJ H$m

KQ>H$ ä`m h°?

(A)
dr

dt
Am°a r

d

dt

q

(B)
d r

dt

2

2
Am°a r

d

dt

2 q

(C)
dr

dt
Am°a

1

r

d

dt

q

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

139. J´hm| H$s J{V Ho$ ~mao _| Ho$flba H$m {Z`_ ZrMo

{X`m J`m h° :

I. J´hm| Ho$ AmdV© g_` H$m dJ© CZH$s

H$jmAm| Ho$ ‡_wI Ajm| Ho$ KZm| Ho$

g_mZwnmVr hmoVm h°ü&

II. gy`© go J´h VH$ ItMm J`m {Ã¡`m doäQ>a

g_mZ g_` _| g_mZ Mmn H$m dU©Z

H$aVm h°ü&

III. ‡À`oH$ J´h Cg XrK©d•Œm H$m dU©Z H$aVm

h° {OgHo$ EH$ H|$– _| gy`© h°ü&

BZ VrZm| {Z`_m| H$m H´$_ Bg ‡H$ma h° :

(A) I, II, III

(B) III, II, I

(C) III, I, II

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

140. J´hm| H$s J{V _|

(A) Hw$b H$moUr` gßdoJ pÒWa ahVm h°

(B) H$moUr` J{V pÒWa ahVr h°

(C) a°{IH$ J{V pÒWa ahVr h°

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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141. A particle coming rest from

infinity will reach the earth’s

surface with a velocity

(A) gr

(B) 2gr

(C) 2 gr

(D) More than one of the above

(E) None of the above

142. 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

143. 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. 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) ( ) : ( )3 32 2
a b b a+ +

(B) ( ):( )3 3a b b a+ +

(C) ( ) : ( )3 32 2
b a a b+ +

(D) More than one of the above

(E) None of the above

145. 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

(A)
1

3

(B)
8

15

(C)
5

13

(D) More than one of the above

(E) None of the above
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141. AZßV go {dam_ AdÒWm _| AmZo dmbm EH$

H$U {H$g doJ go n•œdr H$s gVh na nh˛±MoJm?

(A) gr

(B) 2gr

(C) 2 gr

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

142. Vab nXmW© H$m n[aUm_r X~md Sy>~r h˛B© dÒVw

_| {Og {~›Xw Ho$ _m‹`_ go H$m`© H$aVm h° Cgo

H$hm Om gH$Vm h°

(A) JwÈÀdmH$f©U H$m Ho$›–

(B) JhamB© H$m Ho$›–

(C) X~md H$m Ho$›–

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

143. nmZr _| Sy>~o EH$ PwHo$ h˛E g_Vb _|, X~md H$m

Ho$›– pÒWV hmoVm h°

(A) Ho$›–H$ na

(B) Ho$›–H$ Ho$ ZrMo

(C) Ho$›–H$ Ho$ D$na

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

144. EH$ \$mBZ `yZr\$m∞_© gmBäbmoBS>b Q>Áy~ H$s Ywar

D$‹dm©Ya Am°a erf© ZrMo H$s Amoa h° Am°a Xmo

Vab nXmW© g_mZ dOZ Ho$ h¢ Am°a bß~mB© a

Am°a b na H$„Om (occupy) H$aVo h¢ü& erf©

Ho$ D$na Vab nXmWm] H$s _w∫$ gVhm| H$s D±$MmB©

H$m AZwnmV hmoVm h°

(A) ( ) : ( )3 32 2
a b b a+ +

(B) ( ):( )3 3a b b a+ +

(C) ( ) : ( )3 32 2
b a a b+ +

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

145. EH$ {S>„~o _| 10 Am_ h¢ {OZ_| go 4 gãS>o h˛E

h¢ü& 2 Am_ EH$ gmW {ZH$mbo OmVo h¢ü& `{X

CZ_| go EH$ A¿N>m nm`m OmVm h°, Vmo gß^mdZm

`h {H$ Xygam ^r A¿N>m h°, ä`m h°?

(A)
1

3

(B)
8

15

(C)
5

13

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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146. Let X has probability density

function

f x
x x

( )
( ) , [ , ]

,
=

× - Î -ì

í

î

0 751 1 1

0

2

otherwise

What is the probability of

P X- £ £
æ

è
ç

ö

ø
÷

1

2

1

2
?

(A) 0·68

(B) 0·60

(C) 0·65

(D) More than one of the above

(E) None of the above

147. For a given probability

distribution

f x
x

x( ) , , , ,=
æ

è
ç

ö

ø
÷ =

1

8

3
0 1 2 3

for a random variable X , the

moment generating function of

this is

(A) ( )1 2
+ e

t

(B)
1

4
e

t

(C)
1

8
1 3( )+ e

t

(D) More than one of the above

(E) None of the above

148. What is the second moment

about the origin for a random

variable X with probability

density?

f x
x

x

( )
,

,
=

< <ì

í

î

2
0 2

0 otherwise

(A) 2

(B) 3

(C) 4

(D) More than one of the above

(E) None of the above

149. If X is a real valued random

variable, then which of the

following values cannot be

attained by E X( ) and E X[ ]2

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

150. A and B are two independent

events with equal probabilities

such that P A B( )È = ×0 75, then

(A) P B( ) = ×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. _mZm {H$ X _| gß^mÏ`Vm KZÀd \$bZ h°

f x
x x

( )
( ) , [ , ]

,
=

× - Î -ì

í

î

0 751 1 1

0

2

A›`Wm

‡m{`H$Vm P X- £ £
æ

è
ç

ö

ø
÷

1

2

1

2
ä`m h° ?

(A) 0·68

(B) 0·60

(C) 0·65

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

147. {H$gr {XE JE gß^mÏ`Vm {dVaU

f x
x

( ) =
æ

è
ç

ö

ø
÷

1

8

3

Ho$ {bE `m—p¿N>H$ Ma X Ho$ {bE

x = 0 1 2 3, , , , BgH$m AmKyU©-OZH$ \$bZ h°

(A) ( )1 2
+ e

t

(B)
1

4
e

t

(C)
1

8
1 3( )+ e

t

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

148. {ZÂZ gß^mÏ`Vm KZÀd dmbo `m—p¿N>H$ Ma X

Ho$ _yb Ho$ ~mao _| Xygam AmKyU© ä`m h°?

f x
x

x

( )
,

,
=

< <ì

í

î

2
0 2

0 A›`Wm

(A) 2

(B) 3

(C) 4

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

149. `{X X EH$ dmÒV{dH$ _yÎ`dmZ `m—p¿N>H$ Ma

h°, Vmo {ZÂZ{b{IV _| go H$m°Z-gm _mZ H´$_eÖ

E X( ) Am°a E X[ ]2 ¤mam ‡m· Zht {H$`m Om

gH$Vm h°?

(A) 0 Am°a 1

(B) 2 Am°a 5

(C) 2 Am°a 3

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht

150. A Am°a B g_mZ gß^mdZmAm| dmbr Xmo ÒdVßÃ

KQ>ZmE± h¢ O°go {H$ P A B( )È = ×0 75, Vmo

(A) P B( ) = ×0 25

(B) P A( ) = ×0 75

(C) P B( ) = ×0 5

(D) Cn`w©∫$ _| go EH$ go A{YH$

(E) Cn`w©∫$ _| go H$moB© Zht
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23/MAV–AC/M–2023–09 nwpÒVH$m ˚m•ßIbm
CÂ_rXdma H$m AZwH´$_mßH$

‡ÌZ-nwpÒVH$m

^mfm, gm_m›` A‹``Z Am°a J{UV

‡ÌZm| Ho$ CŒma XoZo go nhbo ZrMo {bIo AZwXoem| H$mo ‹`mZ go nãT> b|ü&

_hŒdnyU© AZwXoe

1. `h ‡ÌZ-nwpÒVH$m VrZ ^mJm| _| {d^m{OV h°çç^mJ–I, ^mJçII Edß ^mJçIIIü& ^mJçI _| ^mfm (Ah©Vm) Ho$ ‡ÌZ h¢, ^mJçII _|
gm_m›` A‹``Z Ho$ ‡ÌZ h¢ VWm ^mJçIII _| J{UV Ho$ ‡ÌZ h¢ü&

2. ^mJçI _| ‡ÌZ gßª`m 1 go 30, ^mJçII _| ‡ÌZ gßª`m 31 go 70 VWm ^mJçIII _| ‡ÌZ gßª`m 71 go 150 VH$ h¢ü& ^mJçII VWm
^mJçIII _| ‡ÌZ Am°a CZHo$ CŒma AßJóOr Edß  {h›Xr _|  _w{–V h¢ü&

3. g^r ‡ÌZm|  H$m  AßH$  g_mZ h°ü&

4. narjm AmaÂ^ hmoVo hr Amn AnZr ‡ÌZ-nwpÒVH$m H$s Om±M H$a XoI b| {H$ BgHo$ D$na Xm`t Amoa ‡ÌZ-nwpÒVH$m H$s ˚m•ßIbm
_w{–V h°ü& H•$n`m Om±M b| {H$ nwpÒVH$m _| aµ\$ H$m`© hoVw Xmo n•>m| (n•> gß0 54 Am°a 55) g{hV nyao 56 _w{–V n•> h¢ Am°a H$moB©
‡ÌZ `m n•> {~Zm N>nm h˛Am `m \$Q>m h˛Am `m Xmo~mam Am`m h˛Am Vmo Zht h°ü& nwpÒVH$m _| {H$gr ‡H$ma H$s Ãw{Q> nmZo na VÀH$mb
BgHo$  ~Xbo Bgr ˚m•ßIbm  H$s Xygar ghr nwpÒVH$m  bo  b|ü&

5. Bg  n•>  Ho$  D$na {ZYm©[aV ÒWmZ _| AnZm AZwH´$_mßH$ AdÌ`  {bI|ü& ‡ÌZ-nwpÒVH$m na Am°a Hw$N>  Z  {bI|ü&

6. ‡ÌZm| Ho$ CŒma XoZo Ho$ {bE AmnH$mo drjH$ ¤mam AbJ go CŒma nÃH$ {X`m Om`oJmü& AnZo CŒma nÃH$ Ho$ n•>-1 na {ZYm©[aV ÒWmZ _|
AnZm Zm_ VWm A›`  {ddaU AdÌ`  {bI| A›`Wm AmnH$m CŒma nÃH$  Om±Mm Zht Om`oJmü&

7. CŒma nÃH$ Ho$ n•>-2 na {ZYm©[aV ÒWmZ _| AnZo AZwH´$_mßH$ VWm ‡ÌZ-nwpÒVH$m H$s ˚m•ßIbm A, B, C `m D O°gm Bg
‡ÌZ-nwpÒVH$m Ho$ AmdaU n•> Ho$ D$na Xm`t Amoa Aß{H$V h°, go gÂ~p›YV d•Œm H$mo H$mbr/Zrbr Ò`mhr Ho$ ~m∞b-nm∞B›Q> noZ go AdÌ`
Hy$Q>~’ H$a|ü& CŒma nÃH$ na ‡ÌZ-nwpÒVH$m ˚m•ßIbm Aß{H$V Zht H$aZo AWdm JbV ˚m•ßIbm Aß{H$V H$aZo na CŒma nÃH$ H$m ghr
_yÎ`mßH$Z Zht hmoJmü&

8. ‡À`oH$ ‡ÌZ Ho$ nm±M CŒmaçç(A), (B), (C), (D) Am°a (E) H´$_ na {X`o J`o h¢ü& CZ_| go Amn g~go ghr Ho$db EH$ CŒma H$mo MwZ| Am°a
AnZo CŒma nÃH$ na Aß{H$V  H$a|ü& AmnH$m Hw$b ‡m·mßH$ AmnHo$ ¤mam CŒma nÃH$  _|  Aß{H$V ghr CŒmam| na {Z^©a  H$aoJmü&

9. CŒma nÃH$ _| ‡À`oH$ ‡ÌZ gßª`m Ho$ gm_Zo nm±M d•Œm Bg ‡H$ma ~Zo h˛E h¢çç Am°a ü& ‡ÌZm| Ho$ CŒma XoZo Ho$ {bE
AmnH$mo AnZr ng›X Ho$ Ho$db EH$ d•Œm H$mo H$mbr/Zrbr Ò`mhr Ho$ ~m∞b-nm∞B›Q> noZ go {M{ïV H$aZm h°ü& ‡À`oH$ ‡ÌZ Ho$ {bE Ho$db EH$
CŒma H$mo MwZ| Am°a Cgo AnZo CŒma nÃH$ _| {M{ïV H$a|ü& Amn CŒma nÃH$ _| `{X EH$ ‡ÌZ Ho$ {bE EH$ go A{YH$ d•Œm _| {ZemZ bJmVo h¢,
Vmo AmnH$m CŒma JbV _mZm Om`oJmü& CŒma nÃH$ _| CŒma H$mo {M{ïV H$aZo Ho$ {bE Ho$db H$mbr/Zrbr Ò`mhr Ho$ ~m∞b-nm∞B›Q> noZ
H$m  hr  ‡`moJ H$a|ü&  {H$gr  ^r ‡H$ma  H$m  H$mQ>-Hy$Q> AWdm n[adV©Z  _m›` Zht h°ü&

10. ‡ÌZ-nwpÒVH$m go H$moB© nfim \$mãS>Zm `m AbJ H$aZm _Zm h°ü& ‡ÌZ-nwpÒVH$m Am°a CŒma nÃH$ H$mo narjm Ad{Y _| narjm ^dZ go ~mha
H$Xm{n Z bo Om`|ü& narjm Ho$ g_mnZ na CŒma nÃH$ drjH$ H$mo AdÌ` gm¢n X|ü& CgHo$ ~mX AmnH$mo AnZr ‡ÌZ-nwpÒVH$m AnZo gmW
bo OmZo H$s AZw_{V  h°ü&

11. D$na Ho$ AZwXoem| _| go {H$gr EH$ H$m ^r nmbZ Zht H$aZo na Amn na Am`moJ Ho$ {ddoH$mZwgma H$ma©dmB© H$s Om gH$Vr h° AWdm AmnH$mo
X�S>  {X`m  Om gH$Vm h°ü&

12. A‰`Wu CŒma nÃH$ H$mo AnZr CnpÒW{V _| Self Adhesive LDPE Bag _| nyar Vah go n°H$/grb H$admZo Ho$ CnamßV hr narjmH$j
H$mo  N>moãS>|ü&

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