2" A sonometer wxre of Iength 1 5 mis made

e 8 of steel The tensmn init produces an _'
s =--€1an1"" stram of 1% What is | the
'-fundamental freqaency of steei lf densxty-"

O and elashc:lty of steel are 7 7><103 kg/m3:* -
o -and _22><1011_ _N/m2 Sective

i'f_f?_.-f:(2) 770 H
@) 188 5 1 Hz

'_'f.:_::'._.".ground and ] is. along the '.verhcai If e
'__g 10 m/ S the equahon of 1ts tra;ectory i

=X 5x2

A umform -cyllnder of leng&z L and N

pusm is represented by_ =

SPACE FOR ROUGH WORK__f'_,‘_‘f‘_ﬁ{ﬁ-‘_ e T




'5;-.3 to the bulb ?
o (1) B3 Volt
A 10 04 Volt

zero Volt B

' through another poiaioxd B Wthh 15"} S
RIS orlented 50 that its prmc1pal plane ‘makes |
L an angle of 45” relahve to that of A The_- R
' ::mtensﬁy of the emergent hght is: i A

(1) serm cucles

il Thesupply voltage toaroom1s 120\/ The: R
: :res1stanee of the iead wxres Is 6 ﬂ A 60 W (T
'_"bulb is: already sthched on What is. the 1
- decrease of voltage across the bulb when_ "

3 = '_ : G

._-._._.-'_._-Two coherent pomt sources Sl and 82 are
S iSt’:parated by a a small distance ’d as shown
_;-.-:The frmges obtamed on the screen wﬂ]

_ég) Z\J

concenmc cn‘cles

3 (3) points

(4) straightlines




S 1. If-A metajhc rod ofiength ’1’ 1s tled toastrmg_- :

3Bul?

@

-"_Thzs quest:on has Statement I and' :_

S '-'Statement 1, Of the four cho:ces gwen aﬁer-j{:'.:'
L the Statements choose the one that best'_"_f : j;.'i::--
1 . describes the two Statements e
.:__;:;._'_-'._Statement =1

3 _'::;:_-':Statement 'I is true, Statement II is

o :-'true, Statement II is” the correct S

' _-'explanatlon of Statement L

@ __-Statement Lis true, Statement II 1s"' I
s “true, Statement 1l is not the correct_ Sy

.' . 'EXplanatlon of Statement I

S/Paged SPACE FOR ROUGH WORK

"-ff'-Statement II | To mcrease the range of-','-f; g
: i_]_f’lmeter addttlonal shunt needs to be -- o




";_35;-'__Ims questmn has S atement I and B S
R Statement II Of the four chmces gwen aﬁgr_:'_'_ C e

o B ;.:-'_ Statement I A pomt Parilcle Of mass m Ll
;;-:_ movmg w1th speed v colhdes w1th : -
: ""sta’aonary pomt partlcle of mass M If the f R

s true.

' -;-'3f_ztrue, Statement - II 1s a correct'.
L fexpianatlon of Statement L _' _
_f_-':Statement 1is true, Statement i 15_- o '_(_4)
“true, Statement - 1lis not a correct 1o

' -'-.'_:._'explanatlon of Statement [

mn < S

.-::.-_Statement IlS true, Sta'tement II 1s_.'; St
Sfalse o e
_}_-[Statement-lis false, Statement-II_ EREAY PR

":;Statement 115 true, Statement II 15 | Ca i

| -S/Page 5.
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What 15 the mm1mum energy required to :

'_..-The above p v dlagram represents the
p de zerof[ :_:;-_'.thermodynamlc cycle of an. engme, :

NG Operating with an jdeal monoatonfuc gas. =

o _The amount of heat extracted from the L

11

Bt

.'TWO Cﬁpacﬂors Cl and CZ are Charged tO Ty
- 120V and 200 V respectively. Ttisfound |
__.--_-ﬁ_that by connectmg them togt?ther the_'_' _
- _': _:.:potennal on each one Cayl be.-;
R ."_[he_n :




e '._:amphtude moduiated wave of 60%: o

@ eex0%weber D g

3{3){ 10‘11weber _. .' ;.'_-__j_Assummg that the system is. complete}.y_:
s el :_11solated from 1ts surroundmg, the plston SRR

A daode detector is’ used to detect an. P

. -_:___-'_t__-:_-_"}'_modulatlon by usmg a condenser of : O
Capac1ty 250 pico | farad i m parallel w1th a AL
L ;:.:-':'load re51stance 100 k110 ohm. - Fmd the | S

maximum’ modulated frequency whlch GELi

e could be detected by 1t

() 1062MHz

) 1062KHz

| 'S/Page 7
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| .'_Ihave magnet;c moments 1 ,)0 Am and
L 1 00 Am2 respectlvely They are Placed'_ . 5
. ona horizontal table parailﬂi to each other.. i N
_'w1th thexr N poles pomtmg towards the_s i
i ;:'South They have a
e ZI'EEQuator and are separa :"d by a distance |
o of 20.0.cm. The value of the resultanf' R 0 o~
'honzontai magnehc mductlon at the:::__ P o it
' -_m1d pomt O of the lme )ommg the i S e
o -"-centres is close to :! S

common magnetzc'

: _(HonzontaI component of earth sz_':
: _magnetic mductlon is 36><10 5Wb/m2)_' o
.

(2) 580x10- 4Wb/m2 A B

{3) 36><10 5Wb/m SRR R (4) L
) o |

_256><10 4Wb/m B

SPACE FOR ROUGH WORK




In a hydrogen 11ke atorn electron makes : :-
R ;tran51t10n from an energy Ievel w1th"-_
_.:;quantum number nto another thh :
s _:_quantum number (n 1) If n>>1 the
_-"__"'frequency of radlatlon ermtted s -

30

e N

(1) At t 2fr,q CV(1 e

The magnetlc ﬁeld 1n a travelhngf-:f'_
electromagne’nc wave has a peak valueof =

6 V/m

~ SPACE FOR ROUGH WORK

T, The. peak value of electr;c fxeld-" 3_: ) S




PART B - MATHEMATICS

32, The number of vaiues of k for whlch the
' '_system of equations os '

f'.(k+1)x+8y 4k

kxt (k+3)y=3k~ 1

S __--__ihas no solutzon 1s Sl

33 If P —. 1 3 '-3 is: the ad;omt of a 3><3

| matrlx Aand | A| m 4,then (x 1sequai tO

_ trlang es formed by ;ommg vertlces ofan

_ nmsuied reguiar polygon If T

'_ :_then the value of n 15 ok
M 10

{2

3

) 8
@ 7
4) 5

._ _The .re 'number kfor whmh the ecjuano'. .

et real roots

—.-T_ =10,

(p .+ q )smﬂ
-‘”(p cosﬂ + q smB)

Ly (p + q )s:mﬂ |

"”_:m Mathematlcs “The teacher decided to = S

. _' -f'j:'f;'f.gwe grace marks of 10 to each of the : O

| students. Which of the followmg statlshcal_ P

- :f:___:”measures w1ll “not change even after the

e f'-:'-grace ‘marks were  given 7. |
Ly .mode :
el
()

) varlance o
) mean '
) _medlan

§/Page10

SPACE FOR ROUGH WORK

5. At present a flrm 1s manufacturm" _2000_{:;-

v G G '_ ".':_.-_--_':_Allthestudents ofaciassperformedpoorly-j_E
o, _Let T be the number of alI possxble e




39,

__5)r_\¢/

- The area (m square umts \é)unded by the .
- curves. y Jx, 2y x+3= 0 - axls, and
SN lymg in the flrst quadrant 1s i

: - 1 +
and argument ﬂ then arg ( z)

-equals K

Jc\%—*;

'42'

Let A and B be two sets contammg

e 2 eiements and 4 elements respectively
o The number of subsets of AXB havmg

1+
oxes by

__ ._'”_'_-'_.thenkcan have |
o
@
(3)

,(4)/ exactly one value BRI

. 3 or more elE‘ments 1s .. -
(_
(

Z ot 5 -

are coplanar, i

exactly two values |
exactly _th_ree _ valu_es. _:_

any value.

8/Page 11
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S (4)

L Statement I (p A~ q) (
- isa fallacy B
”Liaasm&nwnt H h"#q) (

S 1s_a tautolog; :

_ -_(4)..{5-_1 :Statement Ils true Statement II is :s
e
1.

SR .I'Oot thena b CIS

.'-'(1) 1:3; .2

Cons1der

(3 1:2:3

| : false

".;lstrue S

(3): .Statement I1s true, Statement II 15_5- B
g '::true, Statement = 1lis a COrrect_';_

'.__';'.-explanatlon for Statemert_ - _'1

: _";'_'__'-'_true, Statement - II is: not a correct

@3:1:2

4 3:2:1

-statement IIS tr’ue, Statement II is :. 1

. 2) .-: Statement - I is. false, Statemen»t II ._.;:..:: ;_.:. e

SRR _ _-'_'3If the vectors
o -,explanatu)n for Statement - _-I D ﬁ_
_ B ' 3 Son o "--"_'-_:_-_trlangle ABC then the length of the:. L

:If the equations x +2x+3 -0~ and 1 --fj._fmedlan throughA1s RN . :

'_'ax +bx+c Oa,b ceR haveacommon_-" R

- tiai@f;9§§ ﬁﬁa}”
o

AB 31+4k and _::"'

2]+4k are the sxdes of a o

S/ Page T ._: —
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o 52 : _':Distam'ﬂ

Bl The mtercepts on x- axis made by. tangents E

AN _';;:-1--_to the curve’ y j\tidt X eR, whxch e TR

are parallel fo the hne y 2x, are equ.al to

_:_'-*.'5'_-2x+y+2z 8 and 4x+2y+4z+5 0 is

R .| 56. -_--"The expressmn 1=
o 53 :.‘:.The c1rcle passmg through (1 -—2) and
Lo touchmg the axis of xat (3 O) also Passes S

o through the pomt

between two paraﬂel planes

)

anA +_._CQ.A.._

secA+cosecA "

| siriA coéAﬂ_-

o _-_Can .b_e W-_R‘Jt_te_n as e

secA cosecA+1 S

"3'_15'_/:.1"Jaﬁgé-13 R SPACE FOR ROUGH WORK
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"-.explanatlon for Statement L

' 5 questmns

S . alternatxve answers of wlruch exactly onei_jf
e s correct The probablhty that_a student__’? S

o i wﬂl get 4 or mor 'correct ans ers. ;ust by'__':' 60 :

S _guessmg is

] -"-'_:'."'gStatement I-1s._:true, Statement II 13_::.;. ff'i
f'-r_i_true, Statement 1T isa correct:-* e

'; Statement Ils true, Statement II 1s
j'tru,e, Statement II is, not a correcf:_.. o
5 __.:expianatlon for Statement I

. A multlple chmce exammatlon has__:-ff
Each questlon has three'_:':

___-lt
I x—)O

.'Statement IlS true, Statement II 1s_"_:

. “':_-.'Statement IIS false Statement II
15 true RO e

iStatement Iis true Statement - II e

_ '15 true Statement -Misa correet; G

o _explanat:on for Statement I

;_-__--_:Statement Ils true, Statement II is L
true; Statement Alis not a correct_ S
5explanat10n for Statement I

' :'(1 ~ €08 2x)(3 + cos x)

is: equal to

' SPACE FOR ROUGH WORK =




CHBCO.H

€Oy
S :'hydrocarbon 15
L (1) :'C6H5 C ﬁ')"‘\

| temperature changes from 300 K to i
"_-__'310K Actwatlonenergy of suchareactxon__- BN

o willbe:

o R=83UTK 1mo1 A and log2 0301);;-:"'" B¢

) .-:i_f5851<] mol 1 jaw. =& A3
@ esKmol
Y 536K mol =1 -:

. ._.:'(_4)_

""_.was-:: g 5@,@}( ?

Ammoma S

'_(1) _
' Phosgene |
I\/Iethyhsocyanale o

- ( )
@

_:A gaseous hydrocarbon gwes upon'.i_:'
'-combustlon072g of water and 3,08 g. of
The empxrlcal formula of the &

:__-_The rate of a react1on doubles when 1ts_.'- S

486k] mol 1 _'

'.::The gas. 1eaked from a stmage tank of the e
o __.;"':___'Umon Carb1de planthhopai gas tragedy LT SIS

CH3CH2CH2COOH

6.

: on heatmg Idenufy the compound (A)

_CHZBr

. CHZBI .

Mothylamme

' S/Page 15 B
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Compound ( ) CSHQBr, gwes a whxte-_'-'__ﬁ_:'_-_':"___':
o Preclpﬁate when warmed with alcohohc e S
L AgNO;. Oxxdation of (A) gwes an acxd;_.'ﬁ.':__
o .-':'( ) C3H604 (B ;easxly forms anhydnde':“”' o




-A"cOmpound wﬁh molecuiar mass. 180 is - 7&).'"" thch _of the followmg comple

ISR 17 ._"____':-The'coaguiatmg power of electrolytes_’f’: i)
e 63 1 i " having ; ions Na* A13+ -and Ba2+ for |
. "-__: _';'is expected to exh1b1t dlamagnetlc.; _._3"--_"-_'_":arsen1c sulph1de sol 1ncreases m the_'{-: I
".-"_""behawour 2 Lk _.:'order ' PR

: (2) Al < Na < Ba

.. (3) A13 '< Ba <Na |

Evr -(4)_:2-'_"Na‘_b. < Ba2+ Aisf‘i;'*_ . S

R L M ;?2-:'_--'-.§Cons1der the followmg reachon
_'::‘i_-'-'6"_9.""':'In wh1ch of the followmg pairs of-'; L

molecules/ ions, both the spec1es are not._
.'_'lzke}y to ex1st? e

j-"f'xM_nO‘l_ + yCZO + zH ——)

e M +2}/C02 + = H O
- (1) H2+,He."'f_ Lo B R _ e L U
e 2 B 2 (I .'The valuES Of x y and z m the reactlon SERREN
- '._:_-'_are, respectlve}y G

R LN A ) '2-'5 and 16

B HyHe, o o __-_(2) 5 2and8

- - _2_ e o _-':.(3) 5 2 and 16
( ) 2_’_He'2_ e '.: o 1 '_ (4) 2 5 and 8

_ .'_S/ Pﬁg’e 6. Sl SPACE FOR ROUGH WORK




A soiutlon”'of (

= . ;}_im the presence of a sma]l amount ‘iSbCIS'
B :_'due t0 the formahon of L

Ll

carbene

-.,aicohol is pnmary, secondary or ter’aary
;_Whlch alcohol reacts fastest and by what_

_':f_mechamsm
"'(1)' secondary alcohol by SNZ E

tertlary alcohol by SNQ S
secondary alcoh01 by SNI

tertmry alcohol by SN’I .

carbanion. . o)

. -phenylethane in toluene ra.cerruses slowiy 77
' 'Imxmg 750 mL of 0. S(M)HCI

q ';Of 2MDHCL will e

'The molanty of a soluhon obtamed by |

":lth 250 mL

é 5*" _75C>+ %ﬂf

-'1 75 M

3 0 975 M

A PiStOI’l fﬂled thh 0 {}4 mol o ;_an__z_”e&l.,.:__:-_.-5_ .

~gas expands rever51bly from 50 0 rnL to.__;

._ﬁ_:_An unknown alcohol is treated w1th the: _3.375 mL at’ ac onstant temp eratur e of_'f .'
B Lucas reagent to deterrmne whether the { :'.37 0°C As 1t does so 1t absorbs 208] of_'._'_'
~ heat. The values of q and w Ior the process_ P

'_wﬂi be e !, i

| '.'(R 8314 ]/mol K) (m 75 201)

-_.'-q—'mzos J, w= +208 ] 5 S
q= +208] w—~—208 ]

Cgm-amLweay

B S/Page 17 -
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__ .., SFor gaseous state 1f most probable speed
'15 denoted by C average speed by C and
N '."-_mean square speed by C, then fora large

- EExpernnentally 1t was found that a 'metal

| 82. The order of stability of the following

i number of molecules the ratlos of these_ SR R

W

"() rv>111>1>n

@) H>IVel>I i

. (
:.}(4) I>II>III>IV

_ _.1.'1'28' "'51 -225
ic=1i1 225 1128
e -' 1225 1128

C-~ 112811225 1

'11 >1> s

| .'HOCH3
(m) W

\' 7'*7

S/Page 18
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Four successwe members -of the f1rst row | 8 3

e ..:__::-:.u.lcreas.es in the orégr of

W L <L <u,

@ 2816x107m

: \ -:'_:85_.'.'._'-'Stab1hty of. the spec1es L12, L12 and L12 1o

87 :’.:_.ZSYnthes;s of each moiecule of glucose m': S

i ._photosynthesu; lnvolves

(4 10 molecules of ATP

W _'Smbiéé&l_es_?qf ATP

.. (3) 18 rhoie_cules of A"I*P T

S/Page19 . SPACEFOR ROUGH WORK




.l..-:'_i'.:-Wthh of the fo’ilowmg IS,the. Wrongf" O

| -_ Whtch of the'followmg arrangerne

o ---"'_'-j-_'-'_'._"not represent the correct order of the"_' S

o ':property stated agamst 7
) _‘;c 34 ¢ Fe3+ < cr3+ < Sc
i {stabmty in aqueous soluhon

(Z‘Sc <Ti < Cr < Mn number of-'-: S

o ,ox1dat10n states

- (3) "f_'.}'v“ < cr2+ < an 1: 2+

e paramagnetxc behavaour

(4) N 2t < C S Fe2+< Mn2+ 10mC:..'_ B R

o ie0os

SPAF E FOR ROUGH WORK
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On completron of the tesy'

19. :f;' '_:'_fEach candldat _ must sh '

. '_‘."‘;-.For each mcorrect response, one—fourth (1/4) of the total marks all.otted to the questlo ¥
. _would be. deducted from the total score. No deductton frorn the total score, however, wﬂl-' i
"~ be made 1f no response is mdtcated for an 1tem in the Answer Sheet e

| -SJ_Handle the Test Booklet and Answer Sheet w1th care, as: under no ctrcumstances (except for_:-"'
: f.dtscrepancy m Test Booklet Code and Answer Sheet Code), another set wdl be prowded

= The cardrdates are not allowed to do any rough work or wr;tmg work on: the Answer';'_ r

e ;_.Sheet All calculatrons/ wrltmg work are to be. done in the space provrded for ttus purpose
in the: Test Booklet itself, marked ’Space for Rough Work’. ‘This space is. glven at. thei_-: :

""_..":bottom of eaﬂh page an ' o

3-pages (Pages 21 23) at’ the end ot the booklet

;the eand1dates musr hand over the Answer Sheet to the_:; '

Invrgilator on. duty in the Room/ Hall However, the candldates are aliowed to take 1
. away: fhls 'I‘est Booklet wrth them e TR " R

on demand l‘uS/ her Adrmt Card to the Invrgrlator

‘No c:andldate, w1thout specral permlssmn of the Supermtendent or Inv1g11ator, should-’f I_ ':;_'_:
e _'leave lus/her seat = B A - - : o

: '.:The candldates should not leave the Exammahon Hall w1thout handmg over the1r Answer:
8 ' :_.'_-f' : ;Sheet to the
i .'_'-Landtdate he

S "_:'handed over the Answer. Sheet and dealt w1th as an unfan‘ means case. The candldatesf:_

- are also. requrred to put therr left hand THUMB 1mpressron in the space provrded m_” Sai

B the Attendance Sheet

12 ':__:'_Use of Eiectroruc/ Manual Calculator and any Electroruc Item hke mobxle phone, pager-;_-:

ol1an

.:The candrdates are govemed by all Rules and Regulahons of the IAB/ Board w1th regard'?

R jto therr conduct in the Exarrunatron Hall. All cases of unfa1r means W111 be dealt w1th as :_

B per Rules and Regulatlons of the ]AB/ Board o R
14. ':No part of the Test Booklet and Answer Sheet shall be detaehed under any c1rcumstances :

RELR

-Candldates are not allowed to carry any textual materral printed or, wrrtten, b1ts of._"'

_ '_’papers, pager, mobrle phone, electromc devrce or any other materlal except the Admlt :
L -_---Card msxde the exammatlon hall/ room ) i

S / Page 24

1g11a or on duty and s1gn the Attendance Sheet agam Cases where a-: A
signed the Attendance Sheet a second time will be deemed not to have |




