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Part-I/{FI-I
General studies /TtTqteI 3{trt{Fl

l. Which gas is responsible for the greenhouse
effect ?
(a) Oxygen (b) Nitrogen
(c) Carbon dioxide (d) Hydrogen

2. In acertain code language 'HlM-ACE' is written
as 21. How will 'SIP-TAG' be written in that
code language ?

(a) t2 (b) 19

(c) 16 (d) 14

3. The definition oflEalth as -a state ofcomplete :

61661 physical. mental and social well-being and not '

ffi ff:tjrrft 
absence of disease and infirmiry" is i

(a) WHo (b) FAo 
;

(c) UNDP (d) UNICEF

4. Which Constilutional authority determines the
disqualification of MP's ofLok Sabha under the

l0m Schedule ?

(a) Election Commission
(b) Speaker ofth Lok Sabha

(c) President
(d) Suprerne Court

5. Firsr lndian astronaut who visited lnternational
Space Station is
(a) Ralesh Sharma (b) Shubhanshu Shukla
(c) Kalpana Chawla (d) Raja Chari

6 tn the semi-arid regions of Rajasthan, whal were :

the lraditioflal underground tanks for storingi
drinking *ater called ?

(a) Khadins (b) Tankas ;
(c) Johads (d) Guls

Which of the following Academy was founded
by the Nimh CenuryAbbasid Caliph Al-Mamuq
which undertook the ambitious project of
translating Greelq Persian and Sanskrit texts on
Philosophy and Science into Arabic ?

(a) Bayt-al-Hikmah
(b) Al-Nizamiyya
(c) Al-Azhar Mosque and University
(d) Dar-al-llm

l. fi-{6rss qqrq (EkdT6 cqrs) s fuq +lc-S
ts ftrfrar t a

(a) 3riffi${ (b) rr{frs{
(c) ;crda srfufrNrEs (d) Er{frs{

2. ffi ftfra q+s rnsr I 'urr\4-ece'61 zr
ESEI fus.r ara i r sd .frs qrsr t 'srp-TAC'6rffifr**aol ,n

(c) 16 (d) 14

l. €{T{rq ff cf{tflcr f;{€ 'k{oi ynn'fu6, cHfu'+
*{ srcrfu+ iwflsr 3+re[ t sq i ?sr cra
i f{ d +{d tr 3frt gf-rdr ff :rjcRrfr
Tst",{,I{t
(a) WHO ERI (b) FAo Em
(c) UNDP ERr (d) UNICEF ERr

+. dc-u {*{fi-s vrftl+fi rod qqfl * a-5a

dt#qT sisd 6 sri..rdr 6r f+rt{ur {dr t i
(a) lFre $r*rr
G) *qftnil iEI 3{EnI

(c) n$vid
(d) 3EGkIq z1Fn1rq

5. 3r<{Hq rafter Q{H ff qrar 6d sr-e c-{a
qnds 3ifiss'* t
tat rmvr rnl (b) {r{rE {wr
(c) iFdFII qr.rf,I (d) trqr qrt

6. {"reIR + od-gs ** i tt + qfi * tiss{ur

* ftq cnqfts nfr"d td d qr qr qnr t i
(a) srfr< O) tsr
(c) nts{s (d) 1€

7. +fi s6 + 3ffifrR qdw 3rd-qEq t fuq t +
fu ar*sff ff em-+ ff , ffi eh 3lk ft-{E q{

qpffi, Hts slndg'*r*ia :rt4i ru*sqi qqeend$ qffdwr * trPr i ftsr t
(a) .rrl(- s{cr-Bqt
(b) 3f,f,-fi-grfrqr
(c) fir-:rrAqfuqqi ffi+arcls
(d) ER-3rd-{d

'7

OzO
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8. Fill in the blank.

AI, EO, IU, 

-, 

UE
(a) ou (b) oA
(c) ot (d) UA

Who presented the Nebular hypothesis,

regarding the origin ofthe earth ?

(a) Laplace (b) Jeflery

(c) Chamberlin (d) Sir James Jeans

10. Given below are two statements, one is labelled
as Assertion (A) and other as Reason (R)-

Assertion (A) : Khadar soil is more fertile
than Bangar soil.

Reason (R) : Khadar is new alluvial soil which
has a higher concentration of fine particles and
less kankar nodules.

Select the correct answer from the code given
belorv :

Code :

(a) Both (A) and (R) are true. (R) is the
correct explanation of (A)

(b) (A) is false, but (R) is true

(c) Both (A) and (R) are true, but (R) is not
the correct explanation of(A)

(d) (A) is true, but (R) is false

11. Armnge the foltowing Prime Ministers of India
in chronological order oftheir tenure.

1. Charan Singh

EI$EI Z. V P. Sinsh

ffifi , H. D. De-ve Gowda

4. P. V Narasimha Rao

{a) 2,3,t,4 (b) 2,1,3,4
(c) 1,2,4,3 (d) 1,3,4,2

12. Where was U.N. Climate Summit, COP30
held ?

(a) Bmzil (b) Indonesia

(c ) China (d ) Ni8eria

tmrrrnff{fdmfu r IEI{'EI

ffiT,rE

(b) oA
(d) uA

8

AI, EO, IU,

(a) oU
(c) oI

e. Td ff -flft t qriftrd ffi6r qkrcq-ir

fustyqdff i
(a) drkrq (b) i$.t
(c) ffid{ (d) s{ iw *{

I o. *tfr *rqfo .rSt, Mtqs* arfrt+rc ta)
aenq:l +1 *rwG)F6rrrqrt I

3{fuden (A) : sr<{ ftS, aft,n ftS ff gr+ t
erfus 3q-qr$ Etff t t

rrral (R) : sr( +$ q-+d ftS t ffi {Sc 6uit

A siildr 3iRI6 gfo .iw rRqf B +A t r

rii tsTC 1z i t e-E rtr gr ,

F:
(a) (a) *r (R) +$ €-d{ i, G), (A) ff

q-Eqrqrt
(b) (A) 3rse t, qr< tnl rrtq t
(c) (A) *< (Rl tc] E€ i, cr< (R), (A)

ffE&erqrrSt
(d) (A) qcq t, qr=g Gl s{{rs t

11. ffifuq qrt6 $ vqsq{S *} 3q* 6d-fle
**,roqsfu'sx,cfrqqRroet r

l. qror friE

2. A. fi. ftiE
3. qq. dt. tlrtssr
4. q. {. q{foEr rrd

(a) 2,3,1,4 (b\ 2,1,3,4
{c) 1,2,4,3 (d\ t,3,4,2

12. rigffi {ry wcrg ftrs{ qd-m{, asp39 r5i
{4qgi ?

(a) {r$-o (bl fdtlqiqr
(c) *< (d) rr{Sfrcr

fit+fiEl
lJti#
lfLrl:-,.4.

OsO
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I 3. When leadnihafe powder is heatedinaboiiingtube",
brown fumes are evolved. These fumes are of
(a) No, (b) No

(c) o: (d) PbO

11. tn which region ofthe world are the highest

number of volcanoes found ?

(a) Mid continental belt

(b) Circum pacific belt

(c) Atlantic belt
(d) Indian oc€anic belt

t5 The terms Micro-Economics and

Macro-E€onomics were first coined by

(a) Ragnar Frisch (b) J. M. Keynes

(c) Al&ed Marshali (d) Adam Smith

EIIIEI

fiffi
16- Under which title has Dara Shikoh translated

fifty two upanishads into Persian language ?

(a) Safinat-ul-Auliya
(b) Sin-i-Akbar
(c) R.isal-e-H qnuma
(d) Majm-ul-Bahrin

17. How many mernbers does the President oflndia
nominate in Rajya Sabha ?

(a) 15 members (b) 20 members

(c) 12 members (d) l0 members

18. When and where did the first session of the

lndian National Congress take place and how
many delegales participated in it ?

(a) December 1885, Bombay,69 delegates

(b) December 1885, Bombay,72 delegates

(c) December 1880, Bombay, 70 delegates

(d) Dec€mber 1885, Calcutt4 72 delegates

trsE
fi#E

l3

11

1-5

t6

17.

18

19

qs As{r{Ecrs:s{qitqs€qq rd ii.riq fur
qmr t, *,ir St qq fiffiff t, i qq t
(a) No, (b) No
(c) oz (d) Pbo

tcrs + t6€ e-{ t Fcfftrs Erdrgd crs
qrtt r
(4 cqqdrfiffq+q({l
O) qfte{rn c-drfirrfu tsdr
(c) 3r;sr F6rsrrdq tcdr
tal ft-<rorsrr{qtsot
qfr-3{et{ns d?n eq&-3r{ang 6r s&?rq
ftqfurmfrqT ?

(a) t+r&tr (ul i. qq. ff;q
(c) er*-s rnlo (d) \rsc frq
qtt ftr+t{ t crqq 3qftsd sr sRS qrsri
3rJqrq rs.H'rfr{6 t t6qr ? ffiq
tat ei6r+a-ro-rrtloqr 6#E
6) frt-q-:rrq{
(c) tqrd-q-Efjqr
(o qq-3d-{€t{
qrra or nyqft rrqsqr fr fuoi rqs T+Sd'
6(dr t ?

(a) ls{rq1q (b) 20{r(e
(c) l2s(s (d) l0 {r(e

qrcfrq {TSq *i}s qr.rfor grRr}fi{ 6s
* adEw nqrEqt ffi sftfrftEl I r+rrr

fuqr i
(a) k€E{ 188s. sq+, 6e cfrkfu
1u) tsrq{ lss5, qq$, 72cftftft
(c) f+Fs{ ls8o, E:q{, 70 sftftfr
(d) frs<{ l88s,trerrirr, 72 eftfift

er*en-s x"T * gd.rfla * ftq snw+o qm
{r<lqd frrt qP{fu6-dr { qld t, s6 t
(a) Tron*r fi:oqc
(b) {lfqksfrurffErcS
(c) {P{Frid{ur eFH
(d) 3rdfft

OrO

19. Recent terminology used for repavment of
public debt that is preferred- is

(a) Suspension of pavments

(b) Retum of pubiic debt

(c) Traosfer moratorium

(d) Repudiation
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20. When and where was Guru Nanak Ji.
founder of Sikhism bom ?

(a) 1469, Talwandi (b) 1489, Amrirsar

(c) 1489. Talwandi (d) 1479, Amritsar

21 Which variety of coffee initially brought from
Yemen. is produced in India and is in great

20. focl q{ t. iem-+ g{ qr+s d 6r qq 6s
efr<otiEur ur I
(a) la6g,dcrjd (b) t4Sg, orTds{
(c) ra8e,n-qd6 (d) 147e,3TTd{(

27 +ffi ff 6t{-S fts, v} Es i <w t er$
.rS S, qrra il 3erRd ff srfr t 3+{ gffqT

vti3sS{gdctqt ?

(a) t-{sa (b) S*-€sr
(c) *k+r (d) fuAk+r

22. ffiifu( i t +lc-sr sE Cffud rS t i
(Qteror+.rt (s{)

(a) ntn $6un o+r*rr - D48-49

G) qrffrqfr{sfufl$s elFrfrqq - telT
(c) fr[qFd{rsq r4fli 3r"ih - l9s3
(d) frr{r c{ si qrd gge Ha - rrs+

z:. $s1 ff ${S sieffto fu{rqa {S t Erde
i k trr.ds €t6R ql rrfr'o ftqr rrqr t i
(a) *d (u) Acrc-d

,"*T*#X, ffi
(a) a2qirifrerr{{sfrqc - +ftrs6d-q

3rRrfrqq

(b) 74 si {hsii {rfrm - *-<-rrq eqq
iqftfiqc

(c) a+at*iBundrtea - {qft* aftqrr
3{frftqq srdft-+ 3rk6r{

*sq tftrsq
(d) 73qiiiB?rH{siFE - .iqqfr{M

3r&Iaqc

2s. lTrr<ftit ffifurtifts ien + iercs
qfuq* i
ta) or$t on riq
6; ffifuenvr&
(c) rivn tt+<n lllrd ${I
(d) ss.qs.:[R.\.

the :

EIfitr
ffffi

23. Which of the follo*'ing lndifi festival
@$[l has been included recently in UNESCO

ffifi lnrangible Cultural Heritage Lisl :
r:rx;rr 161 Holi 1b1 Deepawali

(c) Onam (d) Pongal

demand worldwide ?

(a) Robusta (b) Excelsa

(c) Arabica (d) Liberica

22. Which of the following is NOT correctly
matched ?

@ducation Commission) (Year)
(a) Radha Krishnan Commission 1948-49
(b) The Indian Universities Act - l9l7
(c) Universiff Grants Commission - 1953
(d) Sir Charles Wood's Despatch

on Education - 1854

24. Which one of the following is NOT pmperly
matched ?

(a) 42nd Constitutional - Fundamental
Amendment Act Duties

(b) 74tr Constitutional - Centre-State
Amendment Act Relations

(c) 44th Constitutional - Abolition ofthe
Amendment Act Right to Properf

as F undarnental
Right

(d) 73rd Constitutional - Panchayati Raj
Amendment Act

25. Bhagat Singh was the founding Secretary of
which ofthe following organisation ?

(a) Lahore Student's Union

(b) Kirti Kisan Party

(c) Punjab Naujawan Bharat Sabha

(d) H.S.R.A.

OsO

I{ltr
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26 Consider the following statements with
reference to present ChiefJustice of lndia.

1. Present ChiefJustice oflndia is Justice
Surya Kant.

2. Surya Kant is 52trd ChiefJustice of India.

Select the correct answer from the code given
below :

Code :
(a) Only I (b) Neither I nor 2
(c) Both 1 and 2 (d) Only 2

Which ofthe following best explains the concept
of sustainable development ?

26. qr(d + {tcH 5q qqltfl{I * i+i t
Frefufuaoerclc{kqn6ftq t

l. qqntr d 6l<I r{T.d t s-+Hc 5q
qqr?int I

z. q{ +r< qna + 52 it gs qmSv t t

frifti,rl1ztte.flwigftq:
iEz :
(a)+_+o1 (b)cdtcdz
1cy r *r 2 iii (d) +{f, 2

2z ffifud t i ot< raa fuors ff :ret{R'n
dtrsQ3rdd{Etqq-gmt t
(a) ll?ft 's d€rni + e+r + tc-{T C-flq
6y sra<r$a riwefr ERr tFiD-d fr-sR
1cy +t+n slrs{q-*arsfi 61 W sd ES

qfiq ff $Bq?r6dpit al3ounrgqrq
fu{rfr6rq

(d) *{f, 3firffis fu6rq c{ 3{utft( fusr€

2s. ftrlq t{qC sr drq ffd} qrd verc qrcd-q

ctrdr i
lat :ifror tr$ (b) Ed-{t q.fr
1c; *fu+r gr 1al *fi ftit

zq qrcftq {ihuri f iqft S{ fum sEiS
3rftr6T{ fiE anr ro+ fuqr .lqr I Elq
(1) e-J.??trs tg fi.Iffi(b) 3f,{. 28 3fr{ 3f,{. 29

(c) 3rJ. 27 3fu sj. 28

1ay sri-< fr t 61{ q-S

o f+*fua qrd .irrd t-qrrn 3{rPqh6r ft{rc
(fl*ur) 3rfunqq, 2025 (vB-c RAM G
BIII2025), MGNREGA ff gaqr fr qs
r6eryf e<w or sftFftrd ottr t, w]fr
MGNREGA i
A. {irq{rtrs qc-Sftqf

B. nr$q t-s,Tr{ {.dri C alrqd
c. cR<fridr s+{ a-${r 6'r orqr.r

D. qerqt$ 61 3rqrq

fiit<qqWttrfiwrgt:
EFZ :

(a) A $I B (b) 3ci-ff €S
(c) CqqD (dr B gc,C.

27

(a) Development without using nahrral resources

(b) Development controlled by international
institutions

(c) Development that meets present needs
without haming future needs

(d) Development focused only on economic
growth

28. The first Indian woman to win Mrs. Universe
crown

(a) Promila B:ni (b) Sumona Chatteii
(c) JeevikaJha (d) Sherry Singh

29. The Cultural and Educational Right in Indian
Constitution is guaranteed by the following
(a) Art 29 and ArL 30
(b) Art 28 and ArL 29
(c) Art. 27 and Art. 28

(d) None ofthe above

30. The Viksit Bharat Cuarantee for Rozgar and I J
Ajeevika Mission (Gramin) Act, 2025 (VB-G
RAM C Bill 2025), represents a significant
upgrade over MGNREGA because in
MGNREGA
A. Structural weaknesses

B. Not able to enhance rural employment

C. Absence oftransparency and planning

D. Absence of accountabil iry-

Select the correct answer from the code given
below :

Code :
(a) A and B (b) All ofthe above
(c) C and D (d) B and C

E!IE
fifiH

ralf tit

ffi

OeO
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3 I . The function f : [0, I ] -+ IR defined by

0<x<l
f(') - 1/

x"3 IS

0 , x=0

32

33

(a) Unbounded in [0, l]
(b) Bounded in [0, 1]
(c) Lebesgue integrable in [0, l]
(d) Both (a) and (c)

The least absolute pseudo prime number is
(a) 561 (b) 75e

(c) 341 (d) 369

Given below are two statements, one is labelled
as Assertion (A) and other as Reason (R).
Assertion (A): The radius of curvature ofthe

curve i = (a cos0, a sinO. a0tan a) is asec2c.
Reason (R) : The radius of curvafure of the

j-

lrP
curver=r(0)is p=-.-=

I rx r l

Select the correct arswer using the code given
below :

Code :

(a) Both (A) and (R) are tnie and (R) is
correct explanation of (A)

(b) (A) is false but (R) is true

(c) Both (A) and (R) are true but (R) is no1

conect explanaion of (A)

(d) (A) is rue but (R) is false

20(a)

7t6(c)
129

ElTEI
i5fflr:
trlgg

34. The mean and variance ofa binomial distribution

EIgEI

6ffi
L

are 4 and - respectively. Find the probability of

3 or more than 3 successes.

73(b) _
729

.. 656(d)
129

OzO

'716
(c)' 729

.. 656(0) 
-129
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Part - II / l{FI - IT

Mathematics /rlfrkI

32

33

34

31. rFFI f : [0, l]-+IR, f(x)= 1' rRo'*31

ffi 0, sRx=0
d'n cfuirfr-d t
(a) t0, rlt sqftsat
(b) t0, llfrck{dt
(c) t0, llq tft*,r sH6r{q t
(d) (a) *t (c) *il
qm+Frdasfl il{rqTi{sri
(a) 561 (b) 75e

(c) 341 (d) 369

*i A sen ft+lTntfu{S t c$u'l
erFt*erq (nl *r qlt d onr G) FdprqT t I

3lk€ra(A) :ffi ? = (a cos 0, a sin 0, a0 tan u)
fi +rat frqr asec2o t I

E6(EI(R) : {* ? = i(s)ff {fdr fi-q t I

p: l,t l,

1ix? 1

fri&l,rlWtsA 3tt 61qqq 6fqq :

{-e3
(a) (A)*r G)*ql sd t eft e),tet 6

rdqrgre{drt
(b) (A)rffidtfu-g61*_ef
(c) (a) *t G)*q] ve { B-g 6; 1a) ff

sSqrgrq€f *rori
(d) (A)Fq t t6-< (R)rre-a A

qs fdc,< fud{ur 6r qq St fr-qrq rqn, + efu

1 t, r* :t :rk+qwrmsfi 41 yrftmr
J

an6&q t

.20
(a)

't A'1
nr 11

729
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35. A graph G is said to have been decomposed into
two subgraphs gr and g, if
(a) grngz=Br (b) gl ngz-gz

(c) g, u g, =G (d) None ofthese

t6 11 1 = x? + yj+ z[ and r = li] , then which

one of the following pairs is NOT correctly
matched ?

(a) V2P, n(n+l )rr2
/l )

(b) vr[;.J 0

(c1 V2(log 11, 1'
r

(d) V2r 2, 6

37 Malch List I widt List Il and choose the correct

answer using the code given below the list.

List-I List-u
(Order ofthe (Number of

cyclic group) Generators)

A. 28

B.4
c.'7

ffi:;":

t. 2

2.6
3. t?
1.4

D-3
D-4
D-4
D2

(:a) A-2, B-1, C-4,
(b) A 3, B I,C 2,

(c) A -2, B-1, C-3,
(d) A-3, B r, C-4,

-r8. The missing term in the tbllowing table

I 0 2

r(x) I 9 8l

is

(a) 29

(c) 26

(b) 31

(d) 30

BIRU-12

J5. W nrs G 6] a 3cqrsi er Fi cz fr ffid
t*qr qnr i qR
(a) gr n gz:9r (b) gr n gz = gz

(c) g, u g, = G (d) E{i i dt i-6

:0. .ilE i = *i- yj* ,r *r , - l;l .* f{q g.d

t t +t+-sr Tc {r8 Ctkd rfr e i ry
(a) V2rn, nlin+ I )rr2

(b) v2
I

I 0

(c) Vz(log r).

id) V2r 2, o

37. K* r +1 qfl , rr i gffrd fffts nen *i
fri,TlWtrr&strgfti 1

qS-t qS- u
Cqftqq1Fqrxqy 6s-+*)ff twq

A. 28

8.4
c.7
D. l0

Ez:
(a) A- 2,

(b) A-3,
(c) A-2,
(d) A- 3,

ffi

1
r

t. ?

2.6
3. t2
4.4

B- l, c-4,
B I, C,2,
B-1, c-3,
B_I, C 4,

D-3
D,4
D-4
D2

-rs. ftqfufud qrftsft ii

x 0 I 2 3 4

r(x) I -) 9 81

fag.a qq t
(a) 29

(c) 26

(b) 3l
(d) 30

:

OsO
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is transformed to

(a) o3y : t

(c) (d+l )y = t

(b) (e3+30+ I )y = t

(d) (03-l)y-t

40. Let Tl, T2, T3 be the transformations defined

E$EI r-. R2 to Rl as in the List I. March List - t:,t}}t
fiffi wirh List - II and choose the cotrect answer

using the code given below the list.

List-I List-II
A.T1(x, y) = (x, x,0) l. Lineartransformarion

of rank-Z

B.T2 (x,l) = (r x+)', y) 2. Not a linear
transformation

C.T3 G, y) - (x x+ l.y) 3. Lineatrusfurndirrr
ofrank-l

Code :

(a) A-3, B-1, C-2
(b) A-1. B 3, c-2
(c) A- l. B-2. C-3
(d) A- 3, B-2, C- l

Let f(x) = [x], where [x] denotes the greatest

integer not greater than x. Consider the
following statements with reference to f(x) :

l. f(x) is bounded variation in [0, 2].

2. l1x) is nol continuous in [0.2].
Select the correct answer from the code given

below.

Code :

(a) Only I is true

(b) Neither I nor 2 is true

(c) Both I and 2 are true

(d) Only 2 is true

Putlins. x = et and denolinq 
d 

bv 0. then the" "dt'
differential equation

, drv , drv dvx - r lx- ---+ + x---1+\ - logx
dx' dx' dx '

*-"t1s| q1 sr}( q sl e t firsRa qrt qr,

3]trFd sfrffur dt

*' 1 { ., r*' !} * *9 *, = togxscrdftdE}dx' dx' dx '
qrdr t
(a) o3y = ti (b) (03+3sfl)y=tt

1cy 103+tyy=tl (d) (s3-l)y=tt

39

E]!58

ffifffi

40. cr{r t{ Tr, 12, T3 CS - t * {pr< n2 t P:
qr 6qin{ur i r qS r +} qfr - rt t Cffto
ffftq nqr ft0,ri az t rr$ stt gfrq t

$-r q$-u
A. T1(x, l)=(x'x,o) r. o}ft-z or tfu+

Fqifl.r t
B. T2 (x, y) = (& x + y. y) 2. lbdr 6cid{ur rS i
C. T3()Ly)=(x. x+ l,y) 3. 61fr- t sT tk$

6qid{sr t
rFz :

(a) A-3, B-t, C-2
(b) A- l, B-3. c-2
(c) A-1, B-2, C-3
(d) A-3, B-2, C*l

4/. qr;n (x) = txl, qd t*l ss qEnq Xtf$ +1

ffio o.rm t d *teEI TSt r r(x)*sal
iFrqfrka*Tfrq{f{qnfiftq:
r. to. 2l I f(x) ct{< f€{ur Ffi t t

2. to, 2l q (x) sild rd t I

ftiftt,rt6etrgrmEfu:
iEz:

(a) #+o t set
O) qfr l uet s{t{qd z

(c) l *tztqlmqE
1o; *-ea z ve i

OsO

39.



ffi
tssE
H'ilffi

12

41

Consider the following statements with
reference to Hilbert basis theorem.

l. Z is a noelhenan ring but not an artinian
ring.

2. Z [x] is noethelian ring.

Select the correct answer from the code given

below :

Code :
(a) Only I (b) Neither I nor 2

(c) Only 2 (0) Both I and 2

tf 0 and 0 are the angles made with a fixed line in

space by the tangent and binormal respectively
ofa space curve. then the value of

sin0 d0 .

sind dd
(where i is the curvature and t is the torsion of
the space curve.)

(u) -I (b) xr
t

x(c) - (d) xt
a

Which one of tlre following functions is a pa.rt

of complementary function of the differential
equation ?

(*-2)* (2x,5)d). l2) -(x -lle'dx- dx

(a) y:^ (b) y=e2*
(c) y=x2 (d) y:e-"

85tr
tuffi

15 lf)"1, ),2, 1"1 are eigen values of the matrix

t2
4-l
j-5

0

0

9
, then )", + ),, + f, is equal to

(a (b) i0
(d) e(c

46. Let Q be the field ofrational numbers, then the
dimension ofthe exlension field

K = {a+ Jrb+ Jtc + Gd : a,b,c,d e Q}

over Q is
(a) I (b) 4

0

8

)

)

O roO

EIfiE]!#+,
tr[$E

BIRU-12

42. t{dJ 3{rqr cls + s+{ t firqkfua *erfr
qrft-qnffftq 

r

l. zqs iqa)ft+{ {dq tfo-{ 3Trtrftqc
{dq{frt I

z. ztxlg**qe)ftfi{trqt t

ffA ft+,Ti Wtw6wr*1 ghq:
iFc:
(a)+-{dl (b)qArcA2
1g1 +-{€ 2 (d) fr t *r z

43 sfr fsd qqQ q* + ssff \,s t-3rFrdq
dnr qcR t ffqd tqr * srQr q{ri rT} +}ur

. sin e deFq$'0 66t,4 -dO6rcHi
(qd *{cR {s ff qmr qd tss6r cts i r)

(.) 1 (d) -xt
a

++. ftcrfrfua weq] t t +}<-qr lS q-cc ail-{6-f,

sfr-flE

t* * z,14'{ .t2x, sygr -2r-,"*,,.'' dx' dx
*qorc++r\'qqnt ?

(a) y=x (b) y=e2*
(c) y=x2 (d) y=e *

?0
-t0
-59

\'L,L fr, fr r, + rr+

15 qR erq: a = hsTFrffnFrqcH

x(a) --,[ (b) xt

(b) l0

(d) e

I

4

6qflqt1..

(a) o

(c) 8

46. qFrr qvftfu {wrefr or *;t, n-< q vrt+wn
fr; 6 = 1a +.lz u +..6c + Gd: a,b. c,d e e)
fffrcrt
(a) I (b) 4

_ " . "l:l_1 -- _, " " i:l, l

43.
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47. The solution of Volterra integral equation

Orxr=--l - i'(l+ x') 'o

t . o(r)dt is
(l + x')
3/
/2(a) 0(x)=

(b) o(x)=

(c) 0(x)=

t+x2)

\

x

(

(

(

(

2
-3:./2

)
,/2

3l

EI tl|il

r#
48.

49

(d) $(x)= 1+ x2

With reference to the motion of a rigid body
moving into two dimensions about centre
inertia, match List I with List-ll and choose
the correct answer using the code given below
the lists.

List-I List-II
A. Equation of 1. l.pr6,

motion 2

B. Moment of 2. mk'6
momentum

C. Kinetic energy l. Mi -IX.Mt-:,Y
of the body

D. Motion of centre 4. Mk'6 = L
of inertia

Code :

(a) A-4,8 - 1, C -2, D 3

(b) A 4,B-2,C-i.D-3
(c) A-4, B - 1, C-3, D 2
(d) A 2.8-r.C-3.D-4
lf S denotes lhe surface of the cube bounded

by the planes x = 0, x = I, y = 0, y = i,
z= 0, z= l, then the normal surfaee integral of
F - (*' yr)i - z*'yl . 2k over s is

(a) I

E]$E

affi
(b I

6

1
5

)(") l d(

50. The principal normals at conseculive points of
a curve do not intersect unless

(a) t=0 1

(b) -=0
a

(d) xk:0

az trrqqr+as*qrur
ot*r=-f -l'-_l.ottpt +r ea t

(l + x') 'o (l + x')

1a; Q1x; =(r + x'?)%

1u; $(x):(r x':)

(c) O(x)=(l - x':

1d) {(x)=(l + x'?

48. qs F ftrs ff qse*-< * ctd: fdffiq,Tft
*ietii€ r+1qfi rrt giftafiftq
iln fra ftS'ti 17 t tr6 3-d{ gfiq I

q*-r q$-u
A. rft H q*6{q l. 1ro1,6,

)2
o

B. 6ffiq +i+rr 2. mk"6

c. fisff'fts 3. Mi=:,x,Mi=ty
5{i E$E

D. T@+-<ff.rfta vr"6-L m
Ee:
(a) A 4,8-
(b) A-4,8-
(c) A-4,B-
(d) A 2,8 -

19. qR Sffid] * =0,x= 1, y =0,y = l,z=0,
,: t t qftqq qc ff rae *l s t Fm&a fuqr
qrq, A F=(r, - yry -z*,yj*zi. -5r ftr{ s
cr 3TFrsq {il6 qqrfcfi drn

1

,,,
)

lli

I,C
2,C
1,C
1,C

-2.D-3
-t,D-3
-3,D-2
-3,D-4

(a) I

(") f
(b 1

6

I
5

)d

:0. ffi q** rqrrmft-gei vt ge ukee n-<

r*sftra<i-fi6{ttw r+fr
I

(a) t=0 (b) ;=0
(c) k=0 (d) rk=0(c) k:o

OlrO
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51. The pa:ticular integra[ of
(DP - DD') z = cosx cos2y where

o=a.o'=9. i,axq
1-t

(a) 
,cos(x+2Y)- -cos(\ 2Y)

I
(b) cos(x+ 2))- cos(x-2y)

1l
(c) 

; 
cos(x , 2Y) - 

, 
m(x - 2Y)

(d) cos(x+2y)-fcos(x-2y)

EifEI
h$ffi

52. The solution of partial differential equation

(Dr2 r O': t zDD')z=1is

(a) z=Q,(x)+xSr$)

(b) z:Qr(y x)+x$z(Y-x)

1c) z=q,Q-x) + xQrly)

(d) z=qr(x)+x02ry-x)

J-r. Civen belou are uo statemenl5 orE is labelled as

Assertion (A) and other is labelled as Rea-son (R)
I

Ass€rtion (A) : Simpson's 5 rule will Bive

exact value of an integral if degree of the

integrand is less than or equal to 3.

Reason (R) : The error term ia Simpson's 1 rule

is proporrional to 4s derivarive ofthe inregfand.

Then

(a) Both (A) and (R) are conect and (R) is

correct explanation of (A)

(b) (A ) is nol conecl but (R) is correct

(c) Both (A) and (R) arc correct but (R) is nor

correcl explanation o[( A )

(d) (A) is conect but (R) is not correct

BIRU.12

5l

52. qiRrs 3l{wffiqo1 p21p'2,. ?DD )z=od
Edl r HE-E

6"il8
1a.1 z=Q1(x)+xQ20)

(b) z=Q,$-x)+xQz(y-x)

(c) z=9,$-x)+xgr(y)

1d) z-9,(x) + xQ2(v x)

JJ. frA Q 6qr fti,Ti t t w +1 srfu+trq fa)
ir.n (qt *1 sRur G) 6-6r rrcr t I

sr&cera 1a1 : ftE{r;r | ftqq ffi qqmd
l

*r s&o qn tqi qft sqr+,a ff M g t oq
qr q{I.I{ a I

i6r(Ul (x, : T{IERFI - I;rqC C ZrZ Il-q gqFFf,
l

*dt:r++eqlvqqrff+dr1,
dq

(a) (A)aen (R)+fr E& e sr 61, 1e;ff
rSqreqr+tmt

(b) (A)sd c6 t atoi G)6& t
(c) (A)der (R) +fr s'S t efu] (R), (A)ff

uSqtql+fr+cmi
(d) (A)vstaaa,*,**,

1d - no ; z = cosx cos2y i6l ffiw {Icr6cl,

*U ,=*.r'=*,t ffi
(a1 |cos(x+2y1-|cos(x-zy1

(b) cos(x+zyl - lcos(x-2y)

rcr lco(x+2y)-lcos(x - 2v)"2 3

tdt cos{x+ 2vl - lcos(x-2y)-2

O rzO
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-5.+ Consider the following two stalements :

l. Let G be a group oforder n. Ifn < 6, then

C is Abelian.
2. The order ofthe permutation

(t 2 3 4\I lis3.
lt342)

Select the correc{ answer fiom the code given

below.

Code :

(a) Only I is true

(b) Neither I nor 2 is true

(c) Both I and 2 are true

(d) Only 2 is true

54. ffifudaorrqlqtfuqRff&q:
l. cHr c *12 ntFI !s.q[6 t I sR n <6,

d cw sriftqaqrc; ,

2. irrr=Fr (t 2 3 ol a um, t ,

\t 3 4 2)
ftA ftA.ri 1z t v6 rt< q,t q++ 6ftq t

rFz :

(a) *-+6 1 qe 1

O)idr€-et*tc6z
(cl*qJtqizret
(d) *e-d 2 (fl t

5r. {H?td gfr 2x2 -6y2 - l2z2 + lSyz+zxz+ xv =O

* *q 61 61q i

trstr
rtr

55. The angle between pair ofplanes

2x2 - 6y2 - 1222 + lSyz + Zxz+ xy = 0 is

(a) cos I

(c) tan

(c) u(x)=x-

(b) sinr

(d) cos I

(a) cosr

(c) u(x)-x-

(b) sin5

21

5

?l

( t6\tl
IzsJ

5

?l
5

2t

/r6\
I

l:s)
Iro\tt
lzr./

56. The vectors (a,, a,) and (b,, br) of V, (F).
where F is a field of complex numbers are

linearly indeBendent if
(a) a,b, + arb, = 0 (b) a,a, - b,b, = 0
(c) arE+brb2=0 (d) None ofthese

57. By using Resolvent Kemel Method tlre solution
/2
I -.

of equation u(x) - x + J (t)atis

(a) u(x) = x+ (s') u(*) = *2 -
(d) u(x) = 12 +

(c) Ian (d) cos

56. v,,(F)*{fr$ (a,,a,) *{ (br,b,)qd p.sfts
iqrsii 61 8-r t 1fu-* sq t Elh t, qR

(a) a,b, + anb, = 0 (b) a,a, - b'b, = 0

(c) ara,+brb2=0 (d) 1qiit6t{{E
l,

57. qfi-qur u(x) = x + J u1Q ar or, srrs 3rR
0(tffi #-d) ftft or yi,r q*, w t

(a) u(x) : x + (b) u(11 = 1z -

(d) u(x) =;2 +

i8. serrs I [z (x, y)l =

Ii[(*)'.(f )' 
*z' it*'r,]

6I q{c, {€l t{qr rr.II rcq f (x" y)t
(a) V2z=O (b) Vaz=f(x, y)

(c) V2z =2f(x,y) (d) V2z=f(x,Y)

/r6\II

lzr.l

1
4

1
4

I

4

I
4

I

4

1
4

1
4

I

1

58. The extremal of lhe functional I [z (:c y)] =

m rJ[(*)'.[#)' .t 2z f (x,y) dxdy

where f (x, y) is frm'own function, is

(a) V2z=O (b) Vaz=f(x, y)

(c) v2z=2f(x.y) (d) V2z=f(x, Y)

ESE]

#ir
dxdy

O rrO
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59. Ifp is a prime number and G is a non-abelian
group of order p3, then the centre of G has

exactly

(a) p I elements (b) p2 elements

(c) pelemen(s (d) p+ lelements

60. If the external forces are conservative and

density is a function of pressure p only, then

rhe eouarion 
gl,* 

J= [*.olo i. kno*n as' dr[p/ (p )'
{a} Lagrange's equalion
(b) Helmholtz - Vorticity equation

(c) Euler's equation

(d) Navier - Stoke's equalion

6t The maximum value of sinx.siny.sin(x+y) is
attained at

@) l%,%)

@ (%,%\

62. Extremal for the variational problem
log2

uty(*)t= I
0

satis{ies

(b / tn :n\t__l(a'+,1

@) (2" .2"\
\3'31

ffi ]0,.t (y \]e)'e

the foilowing differential equation

(a\ f'+y'+s2xy=g
(b) y" +y'-e2\ =o

\c) f' - Y' j e2') o

(d) Y"-Y'-ixY=g

63. !f 'cr' and 'p'are two vectors in inner product
space, then ll a + F ll2 + ll cl - p H2 is equal to

(a) iloil2+[pil2 O) 2(rcil2-ilBil2)

(c) 2(ll o il2 + ll P ll2) (d) None of these

64. The singular solution ofthe diflerential equation

G"-yf :d - t

1a1 *-y2=t

*t"r"p=9li.
ox)

(b; x3+y3=1

(c) x2+y2=1 (d) "3-y3:l

O r+O

59.

ffifr

qR p cs 31qrq {iqr *r c, p: *}fr *r
cs +{-3T+kqq qql t, A G * +-q t
&s-&s
(a) p-13trfie{ it-) pz:r++e {
(c) p:rcFltrt (d) p+1qtFFlt

qR sra {d d{S t sfrt q+e * <n p mr weq

Aa{fi-$tlT 
g[ w qumunrt

60

p
V)r

,-t p

(a) +irftT{d-fi{ur
(b) te*€{q - q{AftA qfi-6{ur

(c) gd{ {I{-flur
(d) itcq{ - €)ffi qfi-6{ur

61 . sinx.siny.sin(x+y) "5t 3lfrr6 I cf{ $q A-dr t

@ (%,%)c{ (b) c{3r 3r
T,T
2n 2n@ (%.%)s\

oz. fr-qrq qqsr
losl

uty(*)l= J
[. '(u'lr e* v2ldx'l

(d) c{
)

+r erc fua 3t-a5m q{-6{ur qit ride
+rar t
(a) Y"+Y'+e2*Y=g
(b) Y" + Y'- g2x, = I
(c) y" -y' + e2xy =g
(d) v" - v'- e2xv = 0

6.r qR ffi sriar g"ra scR i 'cl'*{ 'B' q}

qR{Ti, A 11 g+ p il2+ it a pit2 <rrc< |
(a) ilo[2+ilBil2 (b) 2(il o [2-lr P il2)

(c) 2(tt crlt2+lt ptt2)(d) {{Et6tic-S
64 gr{6m €fr6{vr (p* y)2: p2 I

p _dys6r qr ftf+* ro t
dx

(b) x3 +y3 = I

(d) x3 y3: I

EIJfEI

eT,*

(a) xz -y2 =

(c) x2+y2= t

)
1
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65. lf g;; and g[ be the components of reciprocal
symhetric tensors ofthe second order. then

1a1 dulogg = gii 61e;

(b) Sulogg = -q 61eI

(c) Both (a) and (b)

(d) None ofthese

66. The infinite series

I+-+
n(logn)e

to inf.

BtRtr-12

65 qt &j 3fu *ii ffi5qfi q(e{{qfudrR{I
* qr+ t], d
(a) aklogg = gij Akgij.

(b) Sologg: -g;; dLeu

(c) (a) *{ G) tfi
(d) rc{t+$Tfi

ts$E
r$r

EI$EI

6ffi

t* I * I *
2(log2)P 3(1og3)P

is convergent if

66. 3ffi< *uft

l* I * I *
2(log2)e 3(log3)e

3rfu€rt t sfr

I+ 

-+ 

"toinl

(b) p> I

(d) p< I

(v')24" +r <n, aetu) sdx

(a) p< I (b) p> I

(d) p< I

(a) p. t

(c) p-- I (c) p= I

67. Extremal ofthe functional dx

constraints
is

(a) v =x

(c) y=2x

ydx = I , giveny(0) =0 andy(2) - l. EI:TE

rIfir siarfd, qEi y(o) : o *r y(2) = t ftqr t, t
(a) y=x (b) Y=/2

(c) y=2x (d) y=x2

68 frdq tlq<Rq, d z-ro* fag r=t. z=0,
z = -t +1 iF:I{T: or-iil } ft< 6 = i. or = 0,

<o=-ii sftfuhd 6rdr t
(a) to:i(z+ l) (b) rrr=z

(c) or= iz (d) 3ci-n t t sti {S

6e. ci? fuonfr a, B, c, D *{ E 6l rrFrd 6
qiF {Frsr 6 rri t r s+* aro {csr Ef, 6d

67
:

J
I6FFT'Eunder thc

)v( J,
0

I
0

68. The bilinear transformation. which maps the

points z -1, z = 0, z =-l of z-plane into rrr = i, ,

ol = 0, ro = - i of cplane. respectively is :

(a) o)=i(z+ l) (b) (o=z

(c) o-iz (d) None ofthe above

ttt v=*l
(d) Y=x2

$') %

@)4

69 Five students A, B, C, D and E are given a

problem in Mathematics. The probability of

their solving the problem u." 1,1,1, I unA

| 2345
I respectively. What is the probability that if

all ofthem try, the problem would be solved ?

tlllffffixry 3ft. t rqr2345 6

vrkrdr t fr sfr n sS qqre d d qcsr Ed

d vr\"fr i
(a) 76

@)(

(a) 76

@) )1

b)%

@L

O rsO
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Given below two statements, one is lab€lled as

Assertion (A) and the other as Reason (R).
Assertion (A) : A part of the complementary
function of the solution of the differential

BIRti-12

za fri s] sqq i fu+i t ls +l srFr+rrq fei
nrn 6i +1 +nur1R)66r rrqr t I

3rFrseri (A) ; 3]rFFd €fi-6{ur
ETE
ABJ

70

7t

73

.q*tion *Q -12* - t19I
dx- dx

* l'l - ,r* rlll - tx try =o * ee * xc+dr.' dx '
r6?FI i \n5 qFr y =e* t I

qrur(R): qt :r+*-o qff+rq

9i*p**qy=oii t + e+q:ol d
y = ex 3tr{6d sm-${ur + Ee * {s wc< +r
CsqFI&drt I

ffi fu d ae t u& rd{ qr q+< fffrq :
iFc:
(a) (A) d{ G)Aif vtq t Sr G). talfi

vE qrqqro t
(b) (A)rt?Iil t fu-",*,*- ,
(c) (A) *{ (R) qt{ re f fu-a 1q1. ia; 6

s8 qrcqr a5 +w t
(d) (A)q€ifug1p;,roaf
{r5qq A= {(x. y}e R2 : (x- l)(x -2)
(y - 3) () l 4) = ol c{ fr-qn fifui a-e
frETftfun { t +t+-e.r +q-c HTaq e6
ftqqii sfli z

(a) A vtrrq i ful A {iro t
(c) a s-<i (d) A q[{t
drv

;;+ /"Y -0. x €(0.,r)' I > o. Y(o) = o.

y(r) = y'(n)* qrq 3n$tc * qra frq fr t
tutfuErtt ?

(a) l. = (n r)2, n = 1,2,3- ...

G) i! : q ;3-ti k" (n = l. 2, 3, ...).

t<+tantn=olWt
(c) L = n2. n: l, 2, 3. ...

1a; l.= kl;r6i \(n = l, 2, J,...),
t=tanlr*qt{

qHr m Er€fu6 risrsrl or vSaa I nq1
tm.ol qr<te+ter(A-sHqAt rif< a:to. tr
*r a = 1r. 21. R + 3qs{eq A, A
(a) A *{ B 3T{igfi $r-ger-{s{unq t
(b) A }fr{ Bc A $igffi i I Ertq"nq I
(c) A 3il{ n sSgffi t6-{ $r{6{ufiq i-d f
(d) A:rt n a{'gm rA t k Iq-F$flq t

+(x-l)y=0is:

Rerson(R): If I +P+Q=0 in the differential

"qrutio, ! * p9 * qy , o. then y e' is a' dx' dx
part of complementary function.
Select the correct answer using the code given
below :

Code :

(a) Both (A) and (R) are true and (R) is the
correct explanation of (A)

(b) (A) is false but (R) is true
(c) Both (A) ard (R) are true bur (R) is not

the correct explanation of (A)
(d) (A) is true bur (R) is false

Consider the set A = {(x, y) € R2:(x t)
(x - 2) (y 3) () + 4) = 0). then which ofthe
following statement is true about the set A ?

(a) A is connected (b) A is campacl

(c) A is closed (d) A is dense

drv
The eisen va.lues of -i + l,v = 0- -'--- ---- -' dx=

x e(0, ,r). ), > 0 with y(0) - 0, y(r) = y'(r) are
given by
(a) )r = (n r)2, n = l, 2, 3, ...
(b) l, = ( ; where kn (n : l. 2. 3, ...) ar€ the

roots ofk + tan.k ,[ = 0
(c) )" : n2, n:1,2,3,...
(d) l. = (; where k"(n = t, 2, 3. ...) are the

roots ofk = tar k a
Let R. is the set ofreal numbers and (R, d) a real
line metric space. IfA= (0, l) and B : (1, 2| are
subsets of R. then
(a) A and B are disjoint and separaled
(b) A and B are neither disjoint nor separated
(c) A and B are disjoint but not separated
(d) A and B are not disjoint but are separated

ESE
?:,T:A
E[.38

71.

12

ril{Ilrl

Effi

72

73

OrrO
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74. Ifa random variable X follows Poisson
distribution such that P (X=l ) : p 11:2;, 11r",

P(x 0) is
(a) e-2 (b) e

(c)el (d) None ofthese

75. The solution of Brachistochrone problem is

(a) a calenary
(b) a hyperbola
(c) a cycloid but not inverted cycloid
(d) an inverted cycloid

76. lf Wl and W, are 3-dinersional.subspaces of a
4-dimensional vector space V then the smallest
possible dimension of W, n Wl will be

(a) | (b) 4

(c) 2 (d) 3

77. The probabilify ofacontinuous random variable

x is given by f(x) =
kx':(l-x), o<x<l

0, otherwise

then the variance of x is

PJg
Eiffi

II(a) (b) -'25 4

1
(c.) = (d) None of these

-!(,

78. Match List - I with List - II and choose correct
answer using the code given below the list.

tist-I List - II
t

A. f(zS = 

- 

l. NoDisolaled
i:ttltEt

ffifr
stn z - c{}s z
-/

us r- '/A essentlal singularity

I

B. f(z) = sin - ar 2. Isolated essential
z

z=0 singularif

C. <z)=zcosef,z. 3. Simple pole

alz= *
Code :

(a) A-3 B-Z C-l
(b) A-r B-3 C-2
(c) A-3 B-l C-2 -

(d) A-r B-2 C 3

m{mi.#ii
ElFJ

77. sildsqfu$ qt xEI Erfu.F I $d;I ftqr,rqr t

74. sR q*qqfu qr X rEifs{ ft-d{ur 6r srjs{ur

{dr t iqr fr Pfi=r) = P(x=2), * p (X<)t
(a) e-2 (b) e

(c) "1 (d) Eciitqt${fr
7J Afu€t*t{s{srsrEdt

(a) qs t$dfi
&) q6 3{ftcf{sc
(c) W+*qtfucgako+rqrs
(d) wBofudqrq

76 uft w, nvr w2 gs 4-ft{q sR{r scR v*
l-ffi sqqqfr t re w, n w, ff ce0 *a
itrc ftqr Elt
(a) 1 (b) 4
(c) 2 (d) 3

f(x) =

A. f(z) = --- 
|

sulz-cosz
,=%c<

B. f(z) = sin 1 ,
Z

z-0rR
C. f(z): zcoses z"

z=*rR
F:
(a) A-3
(b) A l
(c) A-3
(d) A- 1

0<x<l
3{q?n

{Fff- u
, r. it-1u-+ sim++

ftgeffir

2 Yer6 3{F[nrS

fr--dHur-dT

3. q(o gq

kx'?(l - x),

0,
{
t

d xtrr lr{rror (aN{) t
11

(a) 2s (b) ;
I

(c) so (d) E{qtEXrd
zs. q-S - 16l {S -r + g}fua fffrq atn fti

fti+i1ztvgrttgfri t

q*-r

B2
B-3
B-l
B2

c-l
c-2
C2
c-3

OrzO
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79. For what value of'a' the unit normal vector to
the surface x2 + 4y2 - 3r2 - 2 : 0 at the point
(1, 1, l) is paraltel to the plane 3x - 3y + 22 = 5 2

(a) -2 (b) 3

(c) -3 (d) 2

80. Consider the following quadratic forms :

11 (x1, x2) = 5x] + loxrxr+ 2$

V2 (x1, x2) = 4xl - 8x,x, + 5xr2,11gn

(a) Both qr and q, are positive definite

(b) q2 is positive definite bur ql is indefinite

(c) Both ql and q, are negative definite

(d) q, is positive definite but q, is negative

definite

81. The upper Reimann sum U(P, f) of the
function f1x) 2\ + I \ ilh respecl to partirion

lr1
P=10. . .:. 1

| 42 4

@%

@%

@) zrJ:./,,

tQ 2n,!2;

(g xtrlil,

(d) None ofthe above

6J
r l2z' -5) dz

The value ofthe intecral l _-
I e +2\2 (zz 1 4lz'

(u.trere C is rhe square with vertices I + i, 2 + i,
2+2i,1+2i)is

(a) o

(c) 2ni

(d) ,Ei

ofthe interval [0, 1] is

$) t%

G)%

82. A particle moves on a cycloid S = 4a sinO under
the action ofgravity. What is the time-periodof
the small oscillation ?

ESE]

ffi$E

79

80

'a' *fu qn*ftq 1e * + 4f - 3* -z : o

* f*< r ,. t. I ) c{ xfrriis-sRq €rfrd
3\-3)+az=5 * qqfar i ?

(a) -2 (b) 3

(c) -3 (d) 2

ffra ldqrd srii qr fuqR fffilA : Hflq
H#ffi

Q; (x1, x2) = 5xl + lOx,x, + 2x]

92 (x1, x2) - 4xl - 8x,x, + 5xl, fr
(a) q,ne{I q, dii tr<re* fttr+t fl
(b) q2 ?d{rffs ftF{d t dfur q, 3rftF{d t
(c) qr ner oriia) xuno+ fitrdd t
(d) qr $IrilFF ftPq-d i eB;{ q2 xstrtrs

fiftn t
3r<r{rd t0, rl * ftql"l{ P=

* qrtq r+c f(x) = 2x+ 1 6r E@ tcn *'I
U(B Qi

81.

EIgE
a%ifi

I0.1.1.1 ,1
| 4 2'4 l

@)%

o;%

@1%

@)%

32. qs sur 5Edlsfu ff fsqr + sid+d C6{fq
S = 4a sing c{ ,rft +tm t, a} dt q}-oq ql
3rr&srdwrt ?

@) hnl ,.1 61 2",!i=

(c.y zxfi (d) 3ci-€iae}g{S

8.t. mrqid [ (2zr-5) dz

llz+2)'\z'+4lz:
6r cH t (s6i c

2+2i, l+2i t t)\Issftffiff t+i,z+i,

(a) o

(b) 4ni

{c) 2ni

(d) ri

O rsO
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87.

88.

89.

ffi

BIRTI.I2

f p1---) aboutz= 0 isz'(l-z)

1a1 t*1+]*)2"zz- -i

The Laurent's series expansion for the function i
8,1 q-cq f(z)--f 6r z=o* cftd: dt€

^ z'\l - z)
TgII F{m €

1"1 t*l*]*fr"zz'=

,0, ,.j.j-I,(b) I

(d) I

tt*-*---z z,- lz
(c) t+1a

Z

ll
lz (c) t+1+

z

It t1"," (d) I
tl+-+ , +
7Z' It-t1",'*-*-;*

ZZ.

8i. ln Cauchy's Mean Value theorem for the ,

[unctions flx) = ex and g(x] = e-x- the value of
c is such that
(a) c is the harmonic mean between a and b
(b) c is the geometric mean between a and b

1c.1 c is the arithmetic mean between a and b
(d) none ofthe above

86

56ji q1; = gx d?fl g(x) = e-x + ftq 6i{ff +
qtaqn gtq { c iFI 4r;I {€ IttFl{ ;EI t fr
(a) c. a irqr U* d-q 6.1 6{rfl6 crq t
(b) c, a deII t fi *q or 5gi-di crsa i
(c) c. adsfi U* *q or qcrd{ clEs i
(d) 3cA-dil I + 6t$ c-S
qr{r (x, d) !tr <}s qc& | *r a, e +t{
dws5aat x* tqR A,l*ifa**i
ftFft( 61, fr s.fl o*.H t
ta) eue=AnB (b) AuBTA.rB
(ct eL-,s-AuB td) eualnue
qR ftiHc (ctilrrr{) {on4ii q-r qrq rr,t i arn
..d qd **r yt G or sEidq 5oris t A
ftqfafualtmelnt+h-Ercqe-flt ?

(a) M <r
(c) M -r

(b) M>r
(d) M<r

Let (X, d) be a meric space and letA, B be any 86.

two subsets of X. If A denores the closure of ffiQ
A. then the correct sratement i. . 6ilffi

8i

87

(a) aus=AnB G) AuBTAUB
rc) n'.-rB=auB tdf aueFAL/B
lfM is the arithmetic mean ofthe coefficients
ofregression and r the correlalion coefficient
between two variables x and y. then which of
the following option is true ?
(a) M<r (b) M>r
(c) M-r (d) M<r
The numberofgroup homomorphisms from the
group Z, to group Zro is
(a) 3 (b) 2

(c) 4 (d) None

A uniform solid sphere rolls down an inclined
plane of inclination cr with horizon, which is

rough enough to prevent any sliding. The centre
ofthe sphere moves with constant acceleration

88. srF z8t q{i zrri vqi v+mrkarsr} *
{qri
(a) 3 (b) 2
(c) 4 (q +tiTS

se. q66 q$6c *q rildr ftfue t a +}q qt S+
gq rd nrRd c{ fta ff *r ga-+ar f, urao
Eil{r g[((r t h 61$ ft€-m{ Td d-d t .i-a
*-< erq<anqtqftorort

a C[

ct

)

)(

)( 3
- sstn(l
5
J
- qsln cl,
)

b

u

stn

sin

I

ic
5

sln o

(

3
- sstn c[
5
)
- qslno

(b

d

I

,e
5

1z
(c)

OrsO

stn tl

(a)

(c)
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90- The least value of 'a'for which the function :

(x) = x2 + ax +l is increasing on [,2] is .

(a) 0 (b) -4 .

(c) -3 (d) -2 i

gt. The integral fsinxdx
(a) exists 

rl

(b) does not exist

(c) exists and equal to zero

(d) exists and equal to I

92. Ifthe Lagrangian does NOT depend on time
explicitell, then
(a) Hamiltonian is not constant
(b) Potential enerry is constant
(c) The kinetic eners/ is con$ant
(d) The Hamiltonian is constant

93. Malch List - I with List - Il and choose the conect
answer using the code given below the lists-

List-I List- II
A. VAM method 1. Assignment

probbm
B. Hangarian method 2. Transflortation

problem
C. Two-phase method 3. Simplex method
D. MODI method
Code :
(a) A-l B-2 C-3 D 2
(b) A-r B-r c-3 D-?
(c) A-2 B-l C-3 D-l
(d) A-2 B-r C 3 D-2
Consider the inhomogeneous equation
y" + P(x)y'+ Q(x)y - R(x).

BIRU-I2

90.'a'6r eFrdq wr ffi ftqweq
f(x) : x2 + ax +l 3I<RItI tl,2l q{ s*cH
Fdc e, t
(a) 0 (b) 4
(c) -3 (d) -2

91 {IrIIrFd Jsinxdx ST

(") 3{dd t
(b) 3{R-d {d t
(c) s{Rrd i St rpa * mrci t
(d) 3{R-d t *r q* * s{rc{ i

e2. qR +ikqr s€ 6c t u{q ci t+{r qA 6ccr
t, rs
(a) tfrcdftqa RRis;r8 t
(b) Rrfuq6qlRRi6t
tci rlft-q sql RKi6 t
tal tFrdfrq{ P+ti6 i

e3. {ff- t +1 qfl- rr t gfftd Aftq avr ftA
,TlE-ctuSrtrEfu 

r

q$-l qfi-lr
A. {c frft 1. fiiffia sqsr
B. erftqq A& 2. qftddr {qsr
c. tq{q fr& :. ftrqi-w frftr
D- frSEfu
iEz:
(a) A-l B-2 C-3 D-2
(b) A-r B-l c 3 D-2
(c) A-2 B-l C-3 D-l
(d) A-2 B-l C 3 D-2

91. JRTrrEniI 11+ifiur y" + R1xyy,+ qlxyy = p11y.

qr fr-qR fiffi | qfr I + e"2, 1 + 1g,2 ae{t

(l +;ip*2- l3qtqd sf,{s-cr qfi-6{q + di
6d t A crFrs sfu{q y(o) = o = y'(o) *
srq 6d t
(a; I -e\2 161 -l(e-'r r)

(c) I r e*2 1a1 :(e.' r)

es. qR Er *{ E2. lz, ll+ fu 3csgaq {s roR
t GF m(E,) = l. d m1E, n Er) tmril i
(a) m(Er u E2)+ (b) m(E1)*

EITE}

tust

91

ESE lf I , .'1, I , xe*2 and 1t + x)eJ I are the

ffi three solutions of the differential equation.

-"'-- then the solutlon with initial condition
y(0)=0=y'(0)is

(a) I -ex o)3 et)

(c) l+e*2 (fl 3(e.'

+

95. IfE, and E, are measurable subseb of[2, 3] such ,

rhar m(E1) = l, then m(E' n Er) is equal to
(a) m(8, u E2) (b) m(Er) 

I

(c) m(E2) (d) None ofthe above :

OzoO

(c) m(E2)* (d) 3ctn f t +t€ T6



ffi BIRL]-I2

96 Consider a planet of mass m orbiting around i

the sun under inverse square law ofacceleration ,

T . tt ttre positlon ofthe planet at time t given by ,

r-
the polar coordinates (r. 0), then the Lagrangian ,

L of lhe sysl.em is given by

(a) (i' + r'6')- Ia

(b

c

i: +6: Im

96. orrs{rr * EiF.c e?t ftsc + + 3id,fd d
61 cftscr 6d srd (aErr{ m * g+ rt qt

EIIE f{sn mI r qR {rrrr t q{ 16 ff Rrla g-{q

ffi m-ta tr. et Enr {,ri i, fr f+orq *r #qc
Lf+e s-6,f{ t

EITEI

6&r

EgE
fifi#

)

m

2

m

2

t,
r(

(a)

b

(c)

m

2
m

,
t/
t(
m

,

pmit + rt0' )

97. Consider the following statements for
lt

f(z) - 'sin ' and g(z) = f(z) sinz.
zz

I. f(z) has an essential singularity atz -0.
II. g(z) has a removable singularity atz=0
Which ol'the above statements is/are true ?

(a) Only I (b) Neither I nor Il
(c) Only ll (d) Both land II

98. For a normal distribution.

Quartile deviaion : Mean deviation : Standard

deviation is equal to

(a) 13 : 12 : 13 (b) l?: 15 : l0
(c) 10: 12: 15 (d) 15:10:12

99. Which one of the following is tme ?

(a) There is a field of45 elements
(b) There is a field of 80 elements

(c) There is a field of48 elements
(d) There is a field of64 elements

100. Ifthe set S = {2,4,8.16, ...,512} is partitioned
into 3 sets A, B and C with equal number
of elements such that A u B u C = S and
A n B = B n C =AnC = Q.thenthe maximum
number ofsuch possible partitioDs ofS will be

(a) 1680 (b) 1640

(c) l s20 (d) 1710

um

r
um

+ j-
r

um+t,
I

97. rizl -15;n1 nvr ge) - f(z) stnz* ftc frq

*?ril q{fuqR6R 
r

I. z=orr{ r(z)fff 36q{Ts frfuf,dr t t

rt. z -0c{ e (.)ff q6 s{qis ftffidr t t

3qn-ff 6ern t t +lc-qr/t {-iq t i
(a)*-qa l (b)cAri6rr
(c) *-+o u (d) I *{ u aii

9s. ffi y{Trqrq d.z{ t,
s-g*-s fuc-dc ; ttq frqsq : rlntr fuqen
s{r{t +drA
(a) 13: l2: 13 (b) 12: 15: l0
(c) l0: 12: 15 (d) 15: l0: 12

qq. ftq i dc-qr qs {iq t ?

(a) as sr{{q} sr€r C6 e-, A

o) s0 3r{{d srff cs &, t
(c) a8:r+rd emr F ftd t
(d) 64 3ffi{qJ qrmr qs td t

r00. qfr qsqq s= {2,4,s, 16,...,512} *1 q(ls{
{sr + 3lerql erd : q=ea} A, B *{ c i
6e rm ftmfua ftqr qq ft Aus uC= s
*r ane =s nc:Anc=e, d s * qqq
fuTrqil ff g;o 3{k6dc {qr d,ff
(a) 1680 (b) 1640

(c) ls20 (d) l7l0

( ) r-
pm

r

(;' + 6')

i' + r"0'

(t' + e')

it + r'0')

(d) ;(i'+6')*$ d(

OzrO
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l. ADs$,er rll quesLions. ,{ll questions cafi-a' equal marks. OMR Ans*er-Sheet and Question Booklet \xhich car4 same Bar Code
Serial Number. are kept together iEside a sealed transparent polltlrene packet.

2. Immediatcly {ftcr opening the tratspartnt serled pol}th€rc packet, agrio check tlat the Pritrted Brr Codc Serial Number
ofQ{estkta Booldet rnd OMR Amwer-Shec.t is same and all the peges arr pri[ted properb'. If thc Printed Bar Code Serial
Narnbet of Qaestiro Booklet rEd OMR Af,swer-Shcet is not same or therc h eny other discrepancy in it, returtr it to the
Invigiktoratrd get ,trotler seal€d pollthetre packet ofQuestion Booklet.rd OMR Answer-Sheet.

3- Ody anl|.cdsuringt}atthprht d B.rcodc Serirl NualeroftheQucdix Bodddand OIURAIrswer-Shcet is same. candidate has to
indicate the cor.e{:t Roll Nurnber. Sut}ject and Subject Code on the OMR Ans\rer-Sheet at the specilied place. otherwise the OMR
Ansner-Sheet rili not be evalualed and the candidate u,ilt be solel], responsible lbr it.

4. Do not w.ite 3n)'thiog on the cover page ofthe Question Booklet ercept Rol! Number Use r}le space lor rough work given in the
last two pages ofthe Question Booklet-

5. Thh Questioa Booklel cont im 100 qoestirrns. Fich question has four (4) optiom $tich arc given belo$ the qu€srions. Only
one option is corect out ofthe four You are required to darken the circle correspolding to the altemative *.hich you consider to
be the c(rrect or most appropriate arNwer in fie OMR Ais\r€r-Sheet b! BLck Ball-Poitrt PeD.

6. ln this Questio[ Booklet all questions are printcd in both English and Hindi languages. ln case ofany ambiguity in the bilingual
(English/Hindi) question. the English version ofthe question shall prevail.

7. Pctral$ for \ rongamwers:
THERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CAfIDID-{TE IN THE OMR
ANSWER.SHEET.
(i) Ihere are four altematives for the ans$er to every question- For each question for which a wrong answer has bee[ given b)

the candidale- one-thitd ofthe marks assigned to that question \\,ill be deducted as p€naltr.
(ii) tfa candidate gives morc than one ansr,\'er. it \r'ill be treated as a wrong answer even ifone oftlp given answers happens to

tE corr€ct and there \r.ill b€ same penalt) as abole to that question.
(iii) lfa question is Ieft blank. i.e.. no ans$er is giver b)'the candidate. th€re witl be ro p€nalry for that question.
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in c.se ofatry discrcpancy in it, get it chrnged with anothe. set ofscaled polythene pick€t ofQuestion Booklet eDd
OMR Adswer-Sheet.
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