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Atomicweights. Al =27, Mg=24,Cu=63.5 Mn=55,CI =35.5,0=16,H=1,P= 31,Ag=108,N =14,
Li=7,1=127,Cr=52,K=39,S=32,Na=23,C=12,Br=80, Fe=56, Ca=40, Zn=65.5, Ti =48,
Ba=137,U =238, Co=59,B =11, F=19,He=4,Ne=20, Ar=40, Mo =96

[Teke:In2=0.693, In1.1=0.095,In3=1.09,e=1.6x 1019, m=9.1x 103 kg]

Take: €,=8.85x 10?2 C¥Nm? g=10m/s* S, = 1 cal/gm °C, L, = 80 cal/gm., g = 10 m/s?
unlessotherwise stated

USEFUL DATA

PHYSICS

Q.1

Q.2

Q.3

A specia kind of ruler can be used to measurereaction time. You position the 'zero' mark between your
friend'sfirst finger and thumb. Without warning, you let go of thetherular, and your friend hasto grab it
assoon as possible. You can read the reaction time from labelled marks ontheruler. The marks, are
separated from each other by 0.01 sintervasof falingtime. Thismeansthat

(1) each mark isthe samedistancefromtheone beforeit.

(2) themarksget closer together asyou go away from the zero.

(3) themarks get further apart asyou go away from the zero.

(4) asyou go away from the zero, the marks get closer together then further apart again.

An object movesto the East acrossafrictionless surfacewith constant speed. A person then appliesa
constant forceto the North on the object. What i sthe resulting path that the obj ect takes?

(1) astraight line path partly Eastward, partly Northward

(2) agtraight line path totally to the North

(3) aparabolic path opening toward the North

(4) aparabolic path opening toward the East

An aegroplaneisflying verticaly upwards. Whenitisat aheight of 2000m abovetheground and
moving at aspeed of 367 m/s., ashotisfired at it with aspeed of 567 m/sfrom apoint directly below
it. What should be the accel eration of aeroplane so that it may escapefrom being hit ?

(1) >5m/s? (2 >10 m/¢? (3) <10 m/<? (4) Not possible
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Q.4 Ajeplaneflying a aconstant velocity V a aheight h=8kmisbeing tracked by aradar Rlocated at O

directly below thelineof flight. If theangle6 isdecreasingat therate of 0.025rad/s., when 6 =60° the
velocity of theplaneis:

e .= Y
/

(1) 1440 km/h (2) 960 km/h (3) 1920 km/h (4) 480 km/h

Q.5 ThefigureShowstheacce eration of aparticle versustimegraph. The particlestartsfromresta t =0.
Find theapproximatevelocity at t = 1s.

a,m/s2
4
3 // =
L
/1
AT
L/
1 2 3 4 t,s
(1) 0.9m/s (2) L6M/s (3)3.6Mm/s (4)0.1m/s

Q.6 Auniformropeof length L and massM is placed on asmooth fixed wedge as shown. Both ends of rope

area samehorizonta levd. Theropeisinitidly rd eased fromrest, thenthemagnitudeof initid accderation
of ropeis

(1) Zero (2) M(cosa.—cosB)g (3) M(tana—tanB) (4) Noneof these

SPACE FOR ROUGH WORK
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Q.7

Q.8

Q.9

Figure showstwo 45° wedges, the smaller wedge w hasahorizontal top face.
It can slide down thelarger wedge W, whichison ahorizontal table. All the

surfaces are smooth. A mass m sits on the top face of the upper wedge.

Describe qualitatively the motion of thesystem onceit isrel eased from rest.

(1) mmoves ,//, wmoves \, W moves u

(2)m movesl, w moves \, W moves //

(3) mmoves ,//, wmoves \, W moves «—
(4 m movesl, w moves \, W moves «—

A block of massmiskept on aroughinclined planewith coefficient of friction . Theforcerequiredto
just movetheblock upis

F
0
(1) umg coso (22mgsin6
(3)mgsin® + umg cos6 (4) mgsinO—p mgcoso
Thevariation of thevertica speedwithtimeof aball fallinginairisshown below.
Speedu
0 —
0 7 Time

Duringthetimefrom Oto T, theball gainskinetic energy and loses gravitationa potential energy AE,..
Which of thefollowing statements must be correct?

(1) AE;isequal tothegaininkinetic energy

(2) AE,isequal tothework doneagainst air resistance

(3) AE  isgreater thanthegaininkinetic energy

(4) AE islessthan thework doneagainst air resistance

SPACE FOR ROUGH WORK
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Q.10 Oneendof alight ropeistied directly tothecelling. A maninitialy at rest ontheground starts climbing

Q.11

Q.12

Q.13

therope hand over hand upto aheight /.

[
1
.
From thetimehe startsat rest on the ground to thetime heishanging at rest at aheight 7, how much
work was done on the man by the rope?
(10 (2) Mg/l (3)—Mg/
(4) It dependson how fast the man goes up.

A car of mass 1000 kg moveson acircular road with aspeed of 20 m/s. Itsdirection changesby 90°
after travelling 628 montheroad. Thecentripeta forceactingonthecaris

(1) 500 N (2 750N (3) 1000 N (4) 1500 N

A pendulum bob isreleased from horizontal position shown. At anangular “
position 0, itstotal acceleration makesan angle ¢ with string, ¢ is-

0o (2 tanl(2tan®)  (3)tan (tagej (4) g

ADbdl of massmisreleased from A ing deasmooth wedge of massm asshowninthefigure. What isthe
speed of thewedge when the ball reachespoint B?

.
FTIrliriii77iirrrrrrrriiireiiy
Smooth

R v2 5 R v2 3
(1) (%j @ 2R € (2%) (@ | 59R
SPACE FOR ROUGH WORK
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Q.14 Alight particlemoving horizontally with aspeed of 12 m/sstrikesavery heavy 10 mfs

%;% %Zé}j %E?EEE%&?E% ii?n er:/VVisIlThecollisionisonedimensional o,

(2) Moveat 8 m/sinitsorigina direction
(3) Moveat 8 m/sin oppositetoitsorigina direction
(4) Moveat 12 m/sin oppositetoitsorigina direction

Q.15 ApaticleA suffersan obliquedastic collisonwithaparticleB thatisat rest initidly. If their massesare
thesame, then, after thecollision:
(1) they will movein oppositedirections
(2) A continuesto moveintheorigind direction while B remainsat test
(3) they will movein mutuadly perpendicular directions
(4) A comestorest and B startsmovingin thedirection of the origina motion of A

Q.16 A spacevehicleof mass200 kgisobserved at t = 0 to passthrough the origin of reference frame oxyz

withvelocity v, =150m/s i rdativetotheframe. Dueto explosivecharges, thevehicle separatesinto
threepartsA, B and C of mass 100 kg, 60 kg and 40 kg respectively. At t = 2sthe positions of partsA
and B are observed to be at A (500, — 200, 250) and B (250, 0, — 100), where the coordinates are
expressed inmetres. The position of part C at that timeis

(1) 500i —200] + 250K (2) 2501 —100k
(3) —125i +500j (4) —125i +500] — 475Kk

haveany other forcesacting onit. Marksthe correct options.
(1) Object canbeinequilibrium

(2) Magnitudeof net torqueabout OisF,/.

(3)If R +F, + F,; = 0 object canbein equilibrium,

(4) The torque on the object is zero about the point of
intersection of F, and .

Q.17 Figureshowsthree coplanar forcesacting on an object which doesnot /
4 “:. O

SPACE FOR ROUGH WORK
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Q.18

Q.19

Q.20

Figure bel ow showsthe variation of themoment of inertiaof auniform rod about an axisnormal toits
length with thedistance of the axi sfrom theend of therod. Themoment of inertiaof therod about an axis
passing through its centre and perpendicular to theitslengthis

'

0.2 kg—mz/
0 —
(1) 0.5 kg-m? (2) 0.15 kg-m? (3) 0.10 kg-m? (4) 0.05 kg-m?

A semi-circular disc of radius 1 m and mass = 4 kg islying on the
horizontal x-y plane. If XX" istheaxisof rotation of the body and a

force =2N k isapplied a point P, themagnitude of angular accderation
isequd to (theregionisgravity free)

(1) 2rad/s? (2) 3rad/s?

(3) Lrad/s? (4) 0.5 rad/s?

————p >
<

X< - -> X

e
IOO
137
~
P

A uniformdisk, athin hoop (ring), and auniform sphere, dl with the samemassand sameouter radius,
areeachfreetorotate about afixed axisthrough its center. Assume the hoopis connected to therotation
axishy light spokes. With the objects starting from rest, i dentical forcesare s multaneoudy applied tothe
rims, as shown. Rank the objects according to their angular momentum after agiven timet, least to
greatest.

Disk Hoop here
F F F
(1 dltie (2) disk, hoop, sphere
(3) hoop, disk, sphere (4) hoop, sphere, disk

Q.21 Your snapshot of astreet a so containsacar that was passing by while you weretaking the photograph.
Which part of awhed of thecarisleast blurry
(1) thecenter (2) the bottom (3) thetop (4) dl sdes—equdly
SPACE FOR ROUGH WORK
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Q.22

Q.23

Q.24

Q.25

A star 2.5timesthe mass of the sunand collapsed to aradius of 1200 km rotateswith aangular speed
of ». What can bethevalue of » so that an object placed on itsequator remain stuck to itssurface due
to gravity ? (mass of the sun =2 x 103°kg)

(1) 30rad/s (2) 50 rad/s (3) 40rad/s (4) 10rad/s

A planet in adistant solar system is 10 times more massive than the earth and itsradiusis 10 times
smdller. Given that the escape velocity from the earthis 11 kms, the escape vel ocity from the surface
of the planet would be

(1) 1.1kms™ (2) 11 kms™ (3) 110 kms™ (4) 0.11 kms

Inacertain oscillatory system (particleisperforming SHM) theamplitude of motionis5mandthetime
periodis4 sec. The minimum timetaken by the particlefor passing between points, which areat distances
of 4 mand 3 mfromthe centreand on the sameside of it will approximately be

(1) 0.12 sec. (2) 0.16 sec. (3) 0.18 sec. (4) 0.19 sec

A massmishung on anideal massless spring. Another equal massisconnectedtothe m
other end of the spring. Thewhole systemisat rest. Att =0, misreleased and the
systemfalsfredy under gravity. Assumethat natura length of thespringisL ,, itsinitial l k
stretched lengthisL and the accel eration dueto gravity isg. What isdistance between g
masses asfunction of time. m

/2k /2k

() L,+(L-L,) cos Et (2) L,cos Et
. /2k .2k
(B) Lysin Et (4)Ly+(L-Lysn Ft

Q.26 Thebar showninthefigureismadeof asinglepieceof materid. Itisfixed
L
at oneend. It cons stsof two segmentsof equd length 70 but different L2 L2
cross-sectiond areaA and 2A. What isthe changein length of theentire o F
system under the action of anaxial forceF. Consider the shape of
jointtoremaincircular. (Given: yisyoung'smodulus). A=area of cross section
3FL 3FL 3FL
Q) 1AV Ay (2 8AV Ay 3 AV Ay (4) Noneof these
SPACE FOR ROUGH WORK
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Q.27

Q.28

Q.29

Thelimbsof aglass U-tubearelowered into vesselsA and B, A containing water. Someair ispumped
out through thetop of thetube C. Theliquidsintheleft hand limb A and theright hand limb B riseto
heightsof 10 cmand 12 cmrespectively. Thedensity of liquid B is:

C

g B

A B
(water) (liquid)
(1) 0.75gm/cm? (2) 0.83gm/cm?® (3) L.2gm/cm?® (4) 0.25 gm/cm?

A steady non-turbulent stream of water comesout of atap and fallsverticaly downward. Asit doesso,
thediameter of the stream appearsto get smaller. What isthe primary reason?

(1) Thewater'ssurface tension congtrictsthe stream.

(2) Air pressure, which decreaseswith dtitude, squeezesthe stream

(3) Thewater isacce erating under gravity and so the stream must get thinner astheflow rate (vel ocity
times cross-sectiona area) must be constant.

(4) Theflow doesnot congtrict; itisanoptica illusion.

Inthediagram shown theliquid has density p. Atmospheric pressureisP, .
Thepressureat pointAis:

pgh pgh
(1) P+ N (2) Py— N
h
3 _pg (4) Noneof these

Q.30 Anair bubbleof radiusr risessteadily through aliquid of density p with velocity v. The coefficient of
viscosity of liquidis
2 r%pg 2r'g 2vpg 2pg
(1) Ve 2 g Vo 4 g 2 (4) 9 vr2
SPACE FOR ROUGH WORK
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MATHEMATICS

22 23 211 _10 .
Q.31 2.C0+7.Cl+3.02+ ...... +H'C1° (C,="C) isequd to
ou "1 3t 3t-1
Ch @ ® 3 @~
l-a-b

Q.32 If 602=3and 60° =5thenthevalueof 1224 equals

(12 23 (3) V3 4) V12
Q.33 Thesetof valuesof x satisfyingtheinequality ——— < _ is

(1) (_ 3! - 2) (2) (_ 3! - 2) o (_ 1! OO)

() (-1, ) (4) none

Q.34 Giventhat x +siny = 2008 and x + 2008 cos y = 2007 where 0 <y < /2. The vaue of
[x +V],is. (Here[x] denotesgreatest integer function)
(1) 2007 (2) 2008 (3) 2009 (4) 2010

Q.35 Let pbethestatement ' Ramraces and g bethestatement 'Ramwins. Then ~(pv (~q)) is

(1) Ram does not race and Ram does not win.

(2) Itistruethat Ram races or Ram doesnot win.

(3) Ram doesnot raceand Ramwins.

(4) Itisnot true that Ram races and Ram does not win.

Q.36 A vertica pole PS hastwo marksat Q and R such that portions PQ, PR and PS subtend angles
a, B,y respectively at apoint onthe ground whichisat distance x from the bottom of poleP. If
PQ=a PR=Db,PS=c and o+ B +7y=180° then x? isequal to

3 3 3
a b C abc
1 2 3 4
()a+b+c ()a+b+c ()a+b+c ()a+b+c
SPACE FOR ROUGH WORK
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Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

1 2
If A= X|XEN and X<6Z and B:{X|X€N and X SS}.Thenthenumberofsubsetsof

set Ax(A n B) which containsexactly 3elementsis

(1) 126 (2) 220 (3) 280 (4) 144
Therelation P defined from Rto R as aPb< 1+ab>0, foradl aabeR is
(1) reflexiveonly (2) reflexiveand symmetriconly

(3) trangitiveonly (4) equivaence

If X;,X,& X5 are the three rea solutions of the equation

Iogfo x+l0g10 x3+3 _ 2
X T 1

x+1-1  /x+1+1

where X, > X, > X5, then

XX
D)X, +X3=2%, (2 X,. X3 =X,? @) %= @ x gt
1 2

Thevarianceof 20 observationsis5. If each observationismultiplied by 2 then thenew varianceof the
resulting observations, is
()5 (2) 10 (3)20 (4) 40

Thelast two digitsof the number 3*® are
(1) 81 (2) 43 (3) 29 (4) 01

Thereexist positiveintegersA, B and C with no common factorsgreater than 1, such that
Alog,,,5+Blog,,,2=C. Thesum (A + B+ C) equals
ENES (2)6 37 (4)8

T T
Theexpression E =sin?a + sin?f + sin? (E—(Oﬁrﬁ)j +2sina-sinp -sin (E_(OHB)j is

(1) independent of both o and (2) independent of o but dependent on 3
(3) independent of 3 but dependentonoa  (4) dependent on both o and 3.

Q.44 Smallest positivex satisfyingtheequation cos®3x + cos®5x = 8 cos®4x - cos’X is
(1) 15° (2) 18° (3)22.5° (4) 30°
SPACE FOR ROUGH WORK
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Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

If the quadratic equations 3x?+ ax + 1=0 and 2x?+ bx + 1 =0 haveacommon root, then thevalue
of theexpression 5ab— 2a? — 3b? is
(1O 21 B -1 (4)2

6
Solution set of theinequaity x+1< ” is

(1) (O, 2] 2[-32)
(3) (o, 3w (0, 2] (4) [-3,0) U (2, )
o 1 1 1 .
The sum to infinity of the series 1 t1 2 10503 T isequal to
(1) 2 (2)5/2 33 (4) noneof these

Consider thesequence8A + 2B, 6A + B, 4A,2A —B, ........ Which term of thissequencewill havea
coefficient of Awhichistwicethecoefficient of B?
(1) 10 (2) 14 (3) 17t (4) none

19 (25 31 (4) noneof these

Let k;, k, (k; <k,) betwo valuesof k for which the expression x?—y? + kx + 1 can be
factorisedintotworeal linear factors, then (k,—k,) isequal to
(D)2 (2)-2 (3)0 (4) 4

Q.51 Number of integral values of 'a for which the quadratic equation, 2x>— (a®+8a— 1) x + & —-4a=0
possesses roots of oppositesignis,
M1 (22 (33 (4) 4
Q52 If x= n_2n satisfiesthe equation sin% —cos% =1-snx & theinequaity g—g < 3In,then:
(1) n=-1,0,3,5 (2) n=1,2,4,5
3 n=0,24 4 n=-112385
SPACE FOR ROUGH WORK
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Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Let p and q beanytwological statements and r:p— (~pv Q). If r hasatruthvaueF,
then thetruth valuesof pand qarerespectively
(HFF @TT FT DT, F

Themedian of aset of 9distinct observationsis10.5. If each of thelargest 4 observationsisincreased
by 3 and each of the smallest 4 observationsisdecreased by 2, then the new median of the new set
(1) increased by 3 (2) decreased by 2

(3) increased by 1 (4) remainsthe sameasof original set

Let a and bbethecoefficient of x3in(1+x + 2x2+3x3)3and (1 + x + 2x2 + 3x3 + 4x*)3, respectively
then
(D) a=b 2)a>b (3)a<b @) a+b=22

If one solution of theequation x3—2x? + ax + 10 = 0isthe additiveinverse of another, thenwhich one
of thefollowinginequditiesistrue?
(1)-40<a<-30 (2—-30<a<-20 (3)—-20<a<-10 (4 -10<ax<o0

Letr,, r,andr, bethesolutionsof the equation x3—2x?2 + 4x + 5074 =0 then the val ue of
(ry+2)(r,+2)(r;+2) is

(1) 5050 (2) 5066 (3) —5050 (4) — 5066
If Iog(sl2X ) 2 ; Iog(zl,X ) 4 and1l areinHarmonical Progression then

(1) x isapositivered (2) xisanegativered

(3) xisrationa whichisnot integral (4) xisaninteger

If theroots of the cubic x3—px?+ gx—r=0arein GP. then

(1) o® = p* (2) p* =0 (3 pa=r (4)pr=q

If foranA.P. a ,a,,8;,...,8,,..

a+ta,+a=-12and a 8,8, = 8

thenthevalueof a, + a, + a,equals

(1)-12 (2)-16 (3)—-18 (4)-21

SPACE FOR ROUGH WORK
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CHEMISTRY

Q.61 Whichof thefollowingisincorrectly matched ?
Formula colour electrolyte
(1) [Co(NH,)(ICl,  ydlow 1:3
(2) [Co(NH,)CIICl, purple 1:1
(3) [Co(NH,),CLJCI green 1:1
(4) [Co(NH,),CLJCI videt 1:1

Q.62 Arrangethegivenintermediatesin decreasing order of their hydride donation tendency :

Oe oe oe
EH-OH CH-OH CH-OH

CH-OH @ g}z @

(a)
(1)a>b>c>d (2Jb>c>a>d (3yd>a>c>b 4 b>d>a>c

Q.63 Thefollowing cell at 298 K, two weak acids (HA) and (HB) with pk, (HA) =5and pk,(HB) =7 of
equal molarity have been used as shown.
PtiH,(g, 1atm) |HA(IM) | HB(1IM)H,(g,1atm)|Pt
Thus, emf of thecdl is-

-0. 059 0. 0591
(2) -0.059V (3)

(1) (4) 0.059V

Q.64 Which of thefollowing addition reactionwill resultinto acomplex salt ?
(1) KCl(aq) + MgCl,(aq) 2,
(2) (NH,),SO,(aq) + FeSO,(aq) 2,
(3) K;SO,(an) +Al(SO,)4(aq) 2
(4) CoCl(ag) + KNO,(aq) 2,

SPACE FOR ROUGH WORK
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Q.65

Q.66

Q.67

Identify compoundswhich give precipitatewith Tollen'sreagent.

ON OH
() 8IﬁH3—NH@—NOZ (b) oé
1
(©)Me—C=C—H (d) Me-C—H
1) ac )b, d 3)d @) b, c

The standard half-cell reduction potential of Fe** (aq) | Feis—0.036 VV and that of OH~| Fe(OH)4(9)
| Feis—0.756 V. Thevalueof log KSp for Fe(OH), at 298 K is

(1) -36 (2) =36.52 (3)-96.0 (4)-87.7
Which of thefollowing co-ordination entity ischiral ?

(1) cis-[CrCl(ox),]*> (2) trans-[CrCl (o), >

(3) fac-[Co(NH,)5(NO,),] (4) Mer-[Co(NH,);(NO,),]

Q.68 Inwhich compound the products obtai ned upon prolonged heating can not be separated by fractiond
ditillation.
Ph Ph
(1) Hooc—+—HooC 2 HOOC+COOH
H—r—Me Me
Ph
COOH
| wCOOH
(©) (4) None
COOH
SPACE FOR ROUGH WORK
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Q.69 Whichof thefollowingiscorrect relatiion?

oE oE AG-AH
o5 o[%) -
OE) _9(AS oE
Q.70 Two complexes[Co(NH,).Cl] SO, and [Co(NH,).SO,] Cl can't bedistinguished by -
(1) ReactionwithAgNO,
(2) Reactionwith BaCl,,
(3) Molar conductance measurement.
(4) Opticd acitivity

e
071 @_g_g_H _oomOH

H50®

TheproductAis

OH
I

(2) M 2 @?‘CHO
H

o 0
OH
(@Q—CH — COOH @ 4\ /Z _COOH
cH
OH
SPACE FOR ROUGH WORK
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Q.72

Q.73

Q.74

Q.75

Q.76

Select theincorrect statement based on thefollowing half-reaction -
Cu®* + 2e” — Cu; E° =0.34V
Zn?* + 2e" — Zn; E° =-0.76 V
SO, + 4H* +2e” — SO, + 2H,0;
E° =137V
(1) Copper reactswith dil. H,SO, formingH,, and SO,
(2) Copper reactswith con. H,SO, forming SO,
(3) Zincreactswith con. H,SO, forming SO,
(4) Zincreactswithdil. H,SO, formingH,,

Inwhich of thefollowing complexes, changein colour isnot observed on heating ?
(1) CusO,.5H,0 (2 [Ti(H,0)ICl, (3) CoCl,,.6H,0 (4) [Zn(H,0){ICl,

Find thetotal number of Aldol productsin given reaction.

0O

I OH
Me-C-H + Me-C-Me ———

(1) Five (2) Four (3) Six (4) Eight

Thereaction: 2NO,(g) = N,0,(9), haSAGg98K =—6kJmol™. If inthereaction mixturethe partial

pressure of NO, is0.4 atm and partial pressureof N,O, is0.2 atmthan -
(1) Thereactionwill proceed forwardto attain equilibrium.

(2) Thereaction will proceed backward to attain equilibrium.

(3) Thereactionisat equilibrium.

(4) Direction of reaction can not be predicted.

Select aincorrect match:

(1) During photographic film fixation processthe complex formedis[Ag(S,0,),]*
(2) Complex formedin Mond's processis[Ni(CO) |

(3) Complex formed inremoval of hardness of water isNa, EDTA.

(4) Complex used to inhibit growth of tumor iscis-platin.

SPACE FOR ROUGH WORK
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Q.77 Which statement isnot true:
(1) Protonationincreases €l ectrophilic nature of carbonyl group.
(2) CF,SO,isbetter leaving group than CH,SO,"
(3) Benzyl carboniumionisstabilized by resonance.

OH
(4) CCI.CH <OH isunstable,

Q.78 Thestandard heat of combustion of carbon(s), sulphur(s) and carbon disul phide(l) are— 390, — 290 and
—1100 kJmol respectively. The standard heat of formation of carbon disulphide(l) is-
(1) —130 kJmol (2) + 130 kJmol (3) —420 kJmol (4) + 420 kJmol

Q.79 If Ef/rg/wr2 of Mn, Feand Cois+1.57,+ 0.77 and + 1.97 respectively then thisirregul arity isdueto

(1) d° configuration of Fe?* (2) d° configuration of Mn3*
(3) d® configuration of Co®* (4) d® configuration of Fe3*

Q.80 Which of thefollowing ketones hasthelargest equilibrium constant for addition of water?
0

O 0O Q
V4
SN @ ® é @ é

Q.81 What will bethe O—H bond enthal py for thefollowing reaction at 25°C.

1 1

2 H,(g) + > O,(9) — OH(g); AH =—10kcal

Given : AH(H,,g) =104 kcamol=, A H(O,,g) =120 kcamol~

(1) 234kcad molt  (2)122kca molt  (3) 244kcad molt  (4) 100kcal molt

Q.82 Whichof thefollowingisan exampleof interstitial carbide:
(1) CaC, (2) Fe,C (3)SIC (4) Mg,C,

SPACE FOR ROUGH WORK
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Q.83

Q.84

Q.85

Q.86

@)

A NaOEt, Et-OH >_@)K
A >

Identify reactantA.

O
O
3) MO

@)
O
2
O
O
(4) %/W
The heat of neutralization of four acids HA, HB, HC and HD are — 13.7, — 9.4, — 11.2 and

—12.4kcamol=. Which of thefollowing salt solution will havethehighest pH ?
(1) NaA (2) NaB (3) NaC (4) NaD

A policeman asksadrunk driver to exhaeinasolution'X". By observing the changein colour of solution
X', heconfirmsthat driver isdrunk. Solution X" used by policemanis-

(1) Ca(OH), (2) Ba(OH), (3) K,Cr,O,/H* (4) conc. H,SO,
Identify that compoundsthat give cannizaro reaction.

] T
(1) Me,CH - C—H %) H)J\D

3) O—CHO (4)All of these

Q.87 What would betheentropy changefor the vaporization of 1 mol liquid water at 100°C if thelatent heat
of vaporization of wateris37.3kJg ?
(1) 100 Jmol—t (2) 0.1 Jmol—L (3) 1800 Jmol—t (4) 180 Jmol L
SPACE FOR ROUGH WORK
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Q.88 Whichlanthanoid may exhibit +4 oxidation state ?
(1) Europium (Eu) (2) Praseodymium (Pr)
(3) Ytterbium(Y b) (4) Lutetium (Lu)

Q.89 Thecompoundwhich givesL actone on heating inthe presence of conc. H® medium.

OH
@ L © ?\/\COOH

COOH OH
COOH
COOH d
o 07 o
D ab 2 c 3)b, ¢ (4) b

Q.90 Onemoal of anided monoatomic gasisheated at constant volumefrom 27°Cto 127°C. What will be

thevalue of AUqs for theprocess- [Given: In2=0.7,In3=1.1]
ASys

(1) 111.11K (2) 222.22 K (3) 333.33K (4) 444.44 K

SPACE FOR ROUGH WORK
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T‘,‘] BANSAL GLASSES ANSWER KEY |
h PRIVATE LIMITED
Ideal for Scholars
COURSE JEE-MAIN MOCK TEST-3 TEST CODE
NUCLEUS X1 1|1 |2|6|8
Q.No.| 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
Ans | 3 3 2 2 1 1 4 3 3 1 3 3 1 2 3
Q.No.| 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
Ans 4 2 4 3 1 2 4 3 3 1 1 2 3 2 1
Q.No.| 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans | 4 1 3 2 3 4 2 2 2 3 4 2 1 2 2
Q.No.| 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Ans | 3 1 4 1 4 3 2 4 4 1 4 3 2 1 4
10C ocC PC I0C ocC PC I0C ocC PC I0C ocC PC 10C ocC PC
Q.No.| 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
Ans | 2 2 2 4 1 2 1 2 1 4 3 1 4 3 1
10C ocC PC I0C ocC PC I0C ocC PC I0C ocC PC I0C (0] PC
Q.No.| 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
Ans | 3 4 2 4 1 2 2 1 2 3 4 3 2 1 3
HINTS & SOLUTIONS
PHYSICS Counting 3graph'from
] o t=0tot= 1velocity.
Q.2 Component of velocity along north will increase
Q3 Vi =ui-2a,S,
0 =(200)* - 2(a ) (1000)
or a_;=20m/s?
So to avoit the hit,
a_;>20m/s? . lsipP
or ap>10m/s2 I +1 2
Q4  ®,?.025 rad/s / +l

V21 =r®
h 8x0.025
sin60° < 0:025= "G 600
V' 8x0.025

B sin 60° - Sinz 60°

~ 8x0.025

3 x 4 x 1000 =960 km/h

Xll MT-3 [JEE Main]

L L sinf sin o
fe—— =P %
[, Sino sinf} + sinot ~ sinf
sinf3
L L sina
2 sina + sinP
Page # 1




Q.8

Q.9

Q.10

Q.11

m sinf3 m sina

m =—""
sina + sinf3’

Let a>

m, g sin oa‘—TZmla

T-m,gsinB=mya

2 sina + sinf

- m,g sino — m, gsinf3

=0
m, +m,

E N

mg sin 0
mg cos O NN
N=mg cos q
F=mgsin 0+ uN

By COE loss in gravitational P.E.=gain in K.E.
F
+ work against air resistance. @
Mg

air resistance

This is subtle, because it is the force that the
rope applies to the man that causes him to move
upward, against the force of gravity. Nonethe-
less, as he climbs hand over hand, the hand
that is holding the rope is always stationary,
while man's body and his free hand move up-
ward. Since the force of the rope is applied to
the man's stationary hand, there is no displace-
ment of the object to which the force is ap-
plied, and hence no work done.

T
=—R
628 )
3.14
=—R
628 >
= R =400
2 2

Fo ™ 1000 x 2% — 1000 N
R 400

Xll MT-3 [JEE Main]

Q.12

Q.14

Q.15

Q.16

Q.18

mg/ cos 0= —mv?

2

2

VT =2gcos 0

ma, =mgsin O

f—&— gsine _tane
tan t= ag  2gcos® 2
1=V
© T 12-10
V=8m/s

As masses are equal and collision elastic

wvsina

.". velocity along line of impact gets exchanged
and

velocity perpendicular to line of impact remains
unchanged.

= 100V, + 60V, + 407,
0 200

v, =2501-100j+125k

v, =1251-50k

L xi+yj+zk
V3:Xl+yj+Z t=2

2
LI
3
2
mL _1
12
I 1
—2= Z = [=0.05
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Q.19

Q.20

Q.21

Q.22

Q.23

Q.25

Q.26

Q.27

12
Rsin30°x2=Ia=4 x X X o

o = 1 rad/s?
AL=T, = _[idt =Lt
Same for all
If car is in pure rolling; contact point is
instantaneously at rest whereas topmost point
has maximum speed. Even if there is slipping

forward rolling and car is moving forward,
topmost point has greater speed.

R?

_|2GM 2G x 10M
Vese "\ R R/10

=10x11 =110 km/s

®*R>0

In CM frame both the masses
execute SHM with

\/E 2k
o= = = |2k
u m

Initially particles are at extreme

[2k
distance =L, +(L—L, ) cos w— t

YA
F=1 o
3FL
DL1+DL1 = m
F_ﬂ.
oL/ 2

Pressure at p & that at q are equal as they are
both equal to atmospheric pressure.

P—ps +p,X xi

— pf pm g 100
Q-opr +p,X ><£

P T P2x8 100

= p,=0.83 g/cm’

equating

= p,l0=p, > 12

Xll MT-3 [JEE Main]

Q.29 Pressure at liquid surface outside the capillary

Q.30

is P,. As we go up a distance h/2 pressure
decreases by pgh/2

=F

stokes buoyancy

4 3
ormrv={ 37 Jpg

MATHEMATICS

Q.31
Q.32

Q.33

Q.34

602=3 = a=log3

60°=5 =
1-a-b

et x=1220D
l-a—b 1-(a+b)
l0g1 X = 51—b) = 2(1-b)

1-(logg,3+log,5)  1-(log,,15)
= 2(log,, 60-log,,5) ~ 2(1-log, 5)

b=log,5

1
=5 log 4=log,,2 (a+b=log,15)

log,,x=log,,2 = x=2 Ans. ]

Domainis (—3,-2) U (—1,0); for x>—1,
LHS is negative & RHS is positive

and for —3 <x <-2 itis the other way

= x>-—1 isthe final answer ]

X +siny=2008
subtract x + 2008 cos y=2007
siny—2008 cosy=1
siny=1+2008 cosy
This is possible only if cos y =0

T
y=75 and x =2007

X+y=2007+g -

[x +y]=2008 Ans. ]
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Q.35

Q.36

Q.37

Q.40

Given
p : Ramraces
q:Ram wins
The statement of given proposition

~(pv(~@)=~p~rqis
"Ram does not race and Ram wins." Ans. ]

We have

a b c
tanoo= —, tan3= — and tany= —
X X X

o+ p+y=180° so

tan o + tan 3 + tan y = tan o tan 3 tan y

a b ¢ abec
X X X X X X
A S
R
]
Q
b Y
le BOL X
5 abc |
or X* =
a+b+c

A={1,2,3,4,5,6} = n(A)=6
B={1,2} = n(B)=2
~ANB={1,2} = n(AnB)=2

So, number of elements in Ax (AN B)=12

.. Number of subsets containing 3 elements =
12C, =220 ]

RHS when simplified is equal x.

1 1
X1=1; X2=E;X3=m
120( )2
— > X;—-X) =5
20145

> (xi =% =100

i=1
New, observations are,
2X, 52Xy 5 2X 5 5 e » 2%,

Xll MT-3 [JEE Main]

Q.41

Their mean,

2(X] + X5+ Xng) _
20
Now, variance,

] 20 Ty 1 20 .
%§(2xi—2x) = %X“;(Xi_x)

i:

=2i0x4x100=20]

3400 — 81110(:)0 — (1 + 80)100 =10OIOOCO -
+°C, 8Q + ....... + 1°C, 0 80
= Last two digits are 01 ]

Q.42 Alog,,,5 +Blog,,2=C

Alog5 N Blog?2
102200  10g200 ~ ©
Alog5+Blog2=Clog200=Clog(5* 2%

=2Clog5+3Clog2
hence, A=2C
B=3C

for no common factor greater than 1, C=1
B A=2;B=3 = A+B+C=6
Ans. |

Q.43 Let

E = sin?a + sin?f + cos?(o. + B) +2 - sin

-sin B - cos(a + B)

= sin’a, + sin’P + cos? (o + B) +

[cos (a—PB)—cos (a+ PB)] - cos (a+P)
= sin’o + sin?B +(cos?a —sin’B) = 1. Ans.]

Aliter: E = sin?a. + sin? + cos? (o + B) + 2sin o

sin 3 cos (o + PB)
= sin%o — sin? (o + B) + sin?p + 1 + 2sin a
sin 3 cos (o + )
=—sin (2ot + ) - sin B +sin’ B+ 1+ 2sin o
sin 3 cos (a + PB)

=1—sin B [sin (2o + ) —sin f] + 2 sin a
sin 3 cos (o + PB)

=1-sin B [2 cos (o + PB)sina] +2 sin a
sin 3 cos (o + B)
=1-2sinasinf cos (o + )+ 2 sin asin
P cos (a.+P)

E=1= (A). Ans.]
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Q.44 cos?3x +cos35x = (2 cos 4x cos X)3

= (cos 5x + cos 3x)*

c0s?3x + c0s35x = cos*5x + cos?3x + 3 cos
5x cos 3x (cos 5x + cos 3x)

= (3 cos3x-cos 5x) (2cos4x-cosx)=0

= cosX-cos3x-cos4x-cosS5x=0

T T T T
S X=2n+ 1)5, (2n+ l)g,(2n+ l)g, (2n+ I)E

T
= smallest +ve values of x is 0 i.e. 18°Ans. |

Q.45 6x*>+2ax+2=0and6x>+3bx+3=0 Q.50

subtractingx (2a—3b)-1=0= X =

(put in any equation)

2a—3b

1
2 =
(2a—3b)?>  2a-3b
2 +b(2a—3b)+(2a—3b2=0
432+ 5b%—12ab+2ab—3b%2+2=0
—10ab+ 6b%+4a2+1=0
—  5ab-3b>—2a2=1 — B]

+1=0

8 3 3+d

— = — Tt i 0

4 4 42

s 2-3+ 94 4,4, 00

—2=34 Aty

6 3+—d/4 d=9
1-1/4 = 479
X2 +kx+1-y?>=0

| _ —k++/4y* +k* -4

2

for real linear factors 4y” + Oy + k> —4 must

be a perfect square.

Hence D=0 = 0-16(k>-4)=0
k=2,-2 = k=-2

and k, =2
k,—k, =2—-(-2)=4 Ans.

Aliternatively: Comparing x> —y?+kx + 1, with

Q.46 Answeris (—0,~3] U (0,2] ]

1 1 1
Q.47 S_I +1+2 +1+2+3 Fonnn

1 2

Q.48 coefficient of Ainn® term =8 + (n— 1)(- 2)

Q.51
=10-2n

coefficient of B in n™ term =2+ (n—1)(- 1)
=3-n

10—2n=2(3 —n) = 10=6

whichisabsurd =  none |

Q.52

Xll MT-3 [JEE Main]

Ax?+2Hxy + By? + 2Gx + 2Fy + C;

k
we get A=1,B=—1,H=0,G=E,

F=0,C=1

Now, using condition,

ABC+2FGH-AF?-BG?-CH?=0, we get
2

k
“1+ =0 = k=%2

= k,=-2,k,=2
Hence, (k, —k,)=2—-(-2)=4. Ans.]

f(0)<0 = a’>-4a<0
. ae(0,4).
Hence, number of integral value ofais 3.]

N b nm
Given 2 5T 4 letx= 5
nt = 37w
7—557 or |nt—2n|<37

Hence possible n satisfying this case
0,1,2,3,4,5
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now given
. X X . X X2
sin——cos— = (sin ——cos—)
2 2 2 2

. X X
sin— = COS—
2

= either >

. X X
or sin——cos— =1
2 2

correspondingncanbe 1,2,4and 5. ]

~p|~pVv(q

Q.53

IS

|

||| e

GG
I

T

.. Clearly from above table, If r has a truth
value F, then the truth values of pandqare T
and F respectively. ]

Median will remain same.

Q.54
Q.55

(1 +z)® where z=x(1+2x +3x?)

1+ 3Clz + 3C222 + 3C3z3
coefficient of x3 in (1 + z)?
3C,(3)+3C, (4) +3C, (1)=22
= a=22
now again (1 +y)?
where y=x (1 +2x +3x? +4x3)
(1+y)P=1+3Cy+3Cy*+3Cy°
coefficient of x* is
3C,(3) +3C, (4) +3C; (1)
=9+12+1=22
= b=22
Hencea=b = a+tb=44 Ans. ]
Q.56 If a, B,y are the roots then oo + 3 + vy =2;
also a + f =0 (where o, B are additive
inverse)
v = 2 which must satisfy the given
equation
a=-5 =

D]

Q.57 x*-2x2+4x+5074=(x—1) (X —1,)(X—1;)

put x=-2
Xll MT-3 [JEE Main]

~8-8-8+5074=-(2+r)2+1,)(2+T1y)
5050=-2+r)2+r)2+ry)
2+1)2+1)(2+1;)=-5050 Ans.]

Q.58
a, b, carein H.P.
log2
Lpo 2ac log4  _ log(5.2"+1)’
atc log(2"™* +1) log2
log(5.2* +1)
2log?2 2log?2

log2"™ +1) ~ Tog(5.2" + )[log2+ log(5.2" + 1)

10.t+2=2/t+1 = 102 +2t=2 +t
(2*=t)

10t2+t-2=0

102 +5t—4t—2=0

5t(2t=1)—22t+1) =0

= t=2/5,-1/2 (rejected)

x log2 =log2/5

= 2X=12/5

x log,2=1-1log,5

x=1-log,5.

1
Aliter: log,(5 - 2*+ 1), 7 log,2'™*+1), 1 >A.P.

oo log 21+ 1) =log,(5 - 2¥+ 1) +1
21X 1 =(5-2%+1)x2

2
:>2—X+1=10X2X+2
S 2+t=102+2t = 102 +t—-2=0

X _1 2
o2 =ox ory =X= logzg =1-log,5,
x<0. ]

o
Q.59 Let 5 o, o are the roots of the given cubic

1
=t ; o{g+1+3}=p :

2
o .
N + a8 + a? = q (Taken two at a time)
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1
henceaz(g +8+1)=q ;

q
0c=;,alsooc3=r ;

3

=r => ¢ =pr
p3 qQ=p

Q.60 Letthe 155 terms of the A.P. are

a—2d,a-d,a,atd,a+2d

now a, ta;ta;=-12
Ja=-12

= a=-4

also a,.a,.a,=8

1+ 4 943
(a—2d)(a—d)a=8

—4(—4-2d)(-4-d)=8 =>d=-
~13

Hencethe AP.is 2,—-1,-4,-7,
Hence a,ta,t a6=—21

CHEMISTRY
[Co(NH,),CI]Cl,
——> Electrolyte

- 10,

Q.61

— 1:2

CH OH CH OH CH OH

mt% ‘l

Hydride donation tendency a e~ donating

group.

HB HA
H,+2H" — 2H"+ H,
latm x y I atm

V1077 4107

K, =10

[H']= K, .C
[H]=y107%.1
[H+]HB \/10_7 1

B0 0.0591 log 107
2 1077
=—0.059V
Xl MT-3 [JEE Main]

Q.63

3

, W.....

——> purplecolour

Q.64

Q.65

Q.66

(1) KCl(aq) + MgCl,(aq)

—2 »KCLMgCL,.6H,0
(Doublesalt) (Camallite)

(2) (NH,),SO,(aq) + FeSO,(aq)
—2 »FeS0O,.(NH,),S0,.6H,0
(Mohr's salt) (Double salt)

(3) K,SO,(aq) + Al,(SO,),(aq)

—2 5K,S0,.A1,(80,),.24H,0
(PotashAlum) (Double salt)

(4) CoCl,(aq) + KNO,(aq) —2—
K;[Co(NO,),]
(Fisher's salt) (Complex salt)

O,N

2
SRS
(a) ClNH3NH~<¥9>7NO2 — Present

acidic'H'

OH

d) O — Not give ppt.

(c) Me — C = C — H —>1-Alkyne has acidic
'H' t han give ppt.

i
(d) Me—C—-H — Not give ppt.

Fe(OH), = Fe* + OH-
AG=-RTInK_
4 Fe(OH), +3e" — Fe(s);
AG =—3F(-0.036)
Fe(OH),(s) = Fe"(aq) + 30H (aq)

AG=— RTanSp
Fe(OH),(s) + 3e” — Fe(s) + 30H"
AG° =-3 FE°
—3F (- 0.716) =—3F(0.036) — RT In Ko
+3F (- 0.756) =+ 3F(0.036) + RT In Ko
Onssolving
log KSp =-36.52
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ca_{ C|l
N
Q67 (1) Xr (2)o§\ /\
a” I
-ox Cl

[POS absent] [POS present]

3
ON_| _No
NO N
3) \cl;o/ ERCENSCE
HNT | “~\o O,N | NH,
N Lo, T2 NH,
[POS present]

Q.68

Ph Ph Ph

( 1 ) HOOC——HOOC A H——COOH . HOOC———H
H——Me - I—I/——Me H——Me
Ph Ph Ph
This configuration ¥
not change Diastereomers

Ph Ph

Ph
(2) HOOC—'7COOH LN H+COOH + HOOC+H

Me Me U Me
En

Enantiomer is not separated by fractional distillation.

COOH COOH COOH
.«COOH »H .
3) — = *
COOH COOH COOH
e

Diastereomer

(4) None
Q.69 Theory based

Q.70  Theory based

o O OH O
Q.71 @—(I! (": oo /O\ Cw

0
lHﬁ

j
LN b & on
O

—: More reactive Aldehyde oxidise and Less
reactive reduced.

Q.72 Theorybased

Q.73 Dueto d'° configuration Zn>* does not impart

any colour on heating

Xll MT-3 [JEE Main]

Q.74

Q.75

Q.76

Q.77

i T e
Me-C-H + Me-C-Me —21L

OH O

0
I | I
CH,~C—H \Me—C-H-L> Me CH-CH,-C-H

2

Self product
0] O OH O
Il Il e I Il
Me—C-CH, ~\Me-— fMe—éMef?fCHfoMe
Me ( 1 )
o Me O
Il Il o | II
Me-C-H + Me-C-Me~->Me-C-CH,-C-H
(cross product) OH (1)
OH o

| Il
Me—gH—CHz—C—Me
2

Total = 6 product Ans.

AG = AG® +RTInQ
0.2
(0.4)°

=_6kJmol! + 8 x 298 x In

10
=_6kJ mol ! + 8 x 298 x lng

kT moll 4 558
—OKIOE T 000

x2.303% (1-0.9)

=—6 kJmol™! +2.366 x 0.23 k] mol™!
=—6+0.549 =—5.45 kJmol™!

So, reaction is spontaneous in forward
direction.

Na"+ EDTA* —— Na, EDTA

(1) Protonation increases electrophilic of car-
bonyl group.

F O H O
[ = R [
SRR
@ 5 0 H O
—1 +1

CF,;SO,™ is better leaving group than
CH,SO;~ because CH,SO,™ is weak base in
compare of CH;SO,~
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©
) @CHZ (Resonance stabilized)

Cl
| /OH
OR Cl—C—CH\
OH Cl

C(s) +28(s) = CS,()
AH®=-390 —(290) x 2 — (-1100)
= + 130 kJmol™!
Mn—— [Ar] 3d° 4s2
Fe —— [Ar] 3d° 4s?
3 d5
Co—— [Ar] 3d7 4s?
Cyclopropone has largest equilibrium constant.
0]

A

AH =—-10 kcal

OH

e
(4) cerend o

Q.78

Q.79 ; Mn3t—— d*

; Fe?t —— d°, Fe?*

; Co’t—— d°

Q.80

Q.81

1 1
=5 X104+5 x120-E, ~10=112-E, 4

E, ;=122 kcal mol™

CaC, & Mg,C, — Ionic carbide
Fe,C — Interstitial carbide
SiC — Covalent carbide

0 o
w NaOEt, Et-OH
—>
A

Intramolecular C1a1sen
NaOEt

Q.82

Q.83

(0]

—>

-H OlA o

Q.84 The salt weakest acid will produce highest pH

with strong base.

Q.85

K,Cr,0,/H" —— Colour — Orange red
Alcohol means alkali added to K,Cr,0.,/H"
its colour change to yellow due to formation of
chromate ion.

I
Q.86 (1) Me,CH-C—-H — These compound not

Xll MT-3 [JEE Main]

Q.87

Q.88

Q.89

Q.90

give aldol than give Cannizaro reaction.

0]
(2) H/“\) — No. a-H
3) @CHO — No. a-H

AH, = 37.3 x 18 kimol !
AH, 373x18x10°
AS = v 2D3XIOXTT g0
vap 373 373
kJmol!
(1) Europium (Eu) — [Xe] 417 5d° 65>
— Halffilled (+2)

(2) Praseodymium (Pr) — [Xe] 4> 5d° 6s?
— (+2, +3, +4, +5)

(3) Ytterbium(Yb) — [Xe] 4114 5d° 652
— Full filled (+2)
(4) Lutetium (Lu) — [Xe] 4114 5d! 652

> Full filled (+3, +2)

OH
g, e -0
(a) COOH - C- 6H
(b) COOH ——= >\/\
OH EB\_/

Me%jO
(c) )\(\COOH — Not give

OH

COOH
(d >_<_ — Not give

COOH
100

AU _nC,(T,-T)) _ —333K Ans

AS T,) 400]
Ll w2
nCV,m(TI j (300
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