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USEFUL DATA
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

PHYSICS

Q.1 TwoparticlesA and B start moving from rest from x = 0 at t = 0 d ong x-axiswith variable accel eration
asshowningraph.

a
4

2 -
o A\I/B
»t(ins)
/M
_tomig” B

Thenrelativevel ocity of A with respect to B is21 m/sec a ong negetive x-axis after
(1) 11sec (2) 21 sec (3) 31 sec (4) None

Q.2  Wedgeif fixed on horizontzal surfaceblock A ispulled upwardsby applying aforce Fasshowninthe
figureand thereisno fri ction between wedge and the bl ock A whil e coefficient of friction between A and
B isp. If thereis no relative motion between block A and block B then frictional force developed
betweenAandBis.

F+(M ino
(1)[ +{M+ mgen } @umg

umg F—(M +m)gsin6}
3 S 4) [ MM m - cos 0
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Q.3 A20kgbhlock attached to aspring of forceconstant k =5N/m. isreleased fromrest at A. Thespring at
thisingtant ishaving an € ongation of 1m. Theblock isalowed to movein smooth horizonta dotwiththe
help of aconstant force of 50N asshown. The speed of block asit reachesB is :- [Assumetheropeto

belight].
S0N
3m
Q / Q)
........ yA —
O @]
A 4m *EB
(1)4m/s (2)2m/s (3)1m/s (4)3m/s

Q.4  Aflexiblechainof massmandlength L issuspended vertically asshowninfigure. If upper end of the
chainisreleased so that the chain startsfalling and formsasmall heep on thetable. When h length of
chainisdtill inair, what istheforce exerted on thetable by thechain ?

3mgh
D)=

h
(2)3mg (1— fj

h
(3)mg (1_fj

h
@
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Q.5

Q.6

Q.7

Q.8

Twoidentical rodsarejoined asshown. Thesystemispivoted at point O andisrel eased fromrest from
thehorizontal position. The speed of point A when OB becomesverticd is

al
(1) 6 17

7 —

, 3\/@ o Il/z
( ) 17 =|o ------------------------ -E_
3l
oo
[15]

(4) 2 17

At what speed, thevel ocity head of water isequal to pressure head of 40 cm of Hg ?
(1) 10.3m/s (2)2.8m/s (3)5.6m/s (4)8.4m/s

>|

Threevery large plates of same areaare kept parallel and closeto each other. They are considered as
idedl black surfacesand have very high thermal conductivity. Thefirst and third platesaremaintained at
temperatures 2T and 3T respectively. Thetemperature of themiddle(i.e., second) plate under steady
stateconditionis:

1 1 1
65 \a 97 \4 97 \4 1
0 (ﬂ T @ (Z) T &) (ﬂ T (@) (@7)iT

Theédectricdipoleissituated dong an e ectricfield. Thedipoleisrotated about an axis perpendicular to
the plane of the paper in clockwisedirection with respect to thefield. The graph between torque and 6
will berepresented by :

DA (2B 3 C (4)D
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Q.9

Q.10

Q.11

Q.12

A bar magnet has amagnetic moment equal to 5 x 10~ weber-m. It issuspended inamagnetic field,
which has a magnetic induction B equal to 8r x 10~ tesla. The magnet vibrates with a period of
vibration equal to 15 sec. Themoment of inertiaof themagnetis:

(1) 22.5 x 10" kg-n?? (2) 11.25 x 10" kg-m?

(3) 5.62 x 10" kg-n? (4) 7.16 x 10" kg-n??

Givenisacircuit diagram of an AM demodul ator. For good demodulation of AM signal of carrier
frequency f, thevalue of RC should be:

éilz:jﬂnal C= - §R Output
(1) RC = Uf (2) RC < Ut (3) RC > 1/f (4) RC>> Uf

Two molesof helium, four molesof hydrogen and onemol e of water vapour formsanided gasmixture.
Themolar specific heat at constant pressure of the mixtureis (neglecting vibrationa degreesof freedom):

7 16 10 23
(1) 3R 2 - R ) 3 R (4) — R

A small block of massmisrigidly attached to Ptoaring of mass3mandradiusR. Thesystemisreleased
fromrest at 6 = 90° and rollswithout diding. Theangular accel eration of hoop after releaseis:

1) 4%
P

g ®

Cry

4 %

@
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Q.13

Q.14

Q.15

Q.16

Two vibrating tuning forks producing progressvewavesgiven by :

y, =4sin (500nt) Yy, =2sin (506nt)
are held near the ear of aperson. Thepersonwill hear :
(1) 3 beatsy/swith intensity ratio between maximaand minimaequa to 2
(2) 3 beatsy/'swith intensity ratio between maximaand minimaequa to9
(3) 6 beatsy/'swith intensity ratio between maximaand minimaequa to 2
(4) 6 beatsy/'swith intensity ratio between maximaand minimaequa to 9

A particlefreeto movea ong thex-axishaspotentia energy givenby :

U (X)=k[1—exp(=x?)] for —oo < x < +oo
Wherek ispositive constant of gppropriatedimensions. Then:
(1) at pointsaway from theorigin, theparticleisin stableequilibrium
(2) for any finite non-zero value of X, thereisaforcedirected avay fromtheorigin
(3) if itstotd mechanicd energy isk/2, it hasitsminimum kinetic energy at theorigin
(4) for small displacementsfrom x =0, themotionissimpleharmonic

A planet revolvesaroundthesuninanéliptica orbit. If v and v, arethe vel ocities of the planet a the
perigee and apogee respectively, then the eccentricity of ellpipti ca orbitisgivenby :

Vp Va—V, Vp+Vy Vp=Va
-, @y, @vv, @y,

A smal holeismadeat the bottom of asymmetrical jar asshowninfigure. A liquidisfilledintothejar
upto acertain height. Therate of fall of liquid isindependent of thelevel of liquidinthejar. Thenthe
surface of jar isasurface of revolution of thecurvey =kx", thevalueof nis:

yu

M1 (2)2 (3)3 (4)4

Q.17 Anided gasisexpanding such that PT? = constant. The coefficient of volume expansion of thegasisA/
TwhereT istemperatureiskevin. Find thevaueof A.
M1 (22 (33 (4) 4
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Q.18

Q.19

Q.20

Q.21

Q.22

Theintensity absorbed inamateria of depth d with absorption coefficient p, when | jistheincident
intengty of X-rays, is:
(1) (1—e*) (2) 1, (1—et) (3) gy (1) (4)pd

Boron hastwoisotopes B and B . If theatmomic weight of borornis10.81, theratio of £ B and

B innatureis:
(1) 19/81 (2) 20/53 (3) 15/16 (4) 10/11

A pardld plate capacitor consists of two circular plates each of radius2 cm, separated by adistance of
0.1 mm. If voltage acrossthe platesisvarying at therate of 5 x 1012 V/s, then theval ueof displacement
currentis:

(1) 5.50A (2) 5.56 x 10°A (3) 5.56 x 10°A (4) 2.28 x 10*A

A beam of light isincident on aglassplateat an angle of incidence 60°. Thereflected ray iscompl etely
polarised. What isthe angle of refraction when angle of incidenceis45° ?

@Wsnt(/3/2)  (Qcost(43/2)  (Asnmi(JU/6)  (4)snt(V1/3)

In'Young's experiment, find the distance between two ditsthat resultsin thethird minimumfor 420 nm
violet light at an angle 30°. It may be assumed that separation between thedits(d) ismuch smaller than
the separation between ditsand the screen (D).

(1) 25%x10%m (2)2.1x10%m (3)4.2x10%m (4) Noneof these

SPACE FOR ROUGH WORK

Page #7



Q.23 InthecircuitshowninfigureR;isavariableres stance. AsthevalueR; ischanged, current | through the
cell variesasshown. ;Obvioudly, thevariationisasymptotic, i.e., | - 6A asR, — «. Resistance R, and

R, are, respectively:

AT ol —RO@

1 (A)

R, T S
MWW 3]
R, R,
' ' O —R©
3

36V
(

(1)4Q,20 (220,40 3)2Q,20 410,40

Q.24 Equivaent capacitanceof network infigurebetween x any yis(all capacitancesarein uF):

9
X ||
10@10
3= < 10> 10—= 5=
10 10
10 10
§ 10
L a
12 6
%‘E’%
4——
"
yA

(D8UF (2Q6uF 34uF 42uF
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Q.25

Q.26

Q.27

Threelongwires(1, 2 and 3) of resistancesintheratio 3: 4 : 5areconnected in parallel to each other as
showninthediagram. If net forceon middlewireiszero. Thend,/d, will be:

d,
d,

N
. Y.
~
—pla—»

h
y
3
A

(1)9:25 (2)5:3 (3) V5:4/3 @1:1

Inthe CE amplifier circuit showninthefigurean n-p-ntransistor of 3 = 100isused. Theoutput voltage
of theamplifieris:

1mv

(1) 1volt (2) 2volt (3) 3volt (4) 4volt

dB
Thereishorizonta cylindrica uniform but timevarying magneticfieldincreasing at aconstant rate ot a

shown. A charged particle having charge g and massmiskept in equilibrium, at thetop of aspring of
spring congtant K in such away that itison the horizontal line passing through the centre of the magnetic
fiedddasshowninfigure. Thecompressioninthespringwill be:

1f g aRdB 1 g REB] KD
(D k 2t (2) K o dt| [o\e @
L L | ®® | q
- ) -\ e® © .
1| g 20R% 0B 1 g+ RO B 2 k
® x| |t @™ o | I
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Q.28

Q.29

Q.30

Inthecircuit shown inthebelow figure, current through sourcewill be: [Given cos™ (0.6) =539
X =40Q  R=300Q
o)
./
V =10+10y/25sin(100nt + 45°)
1 J2 . 1 V2 .
(1) =+ £ sin (100xt — 8°) (2 =+ £ sin (100xt — 8°)
3 5 5 5
1 V2 . 1 V2 .
(3) =+ £ sin (100xtt — 98°) (4) =+ £ sin (100xtt — 98°)
3 5 5 5
A compound microscopeisused to enlarge an object kept at adistance of 3cm fromitsobjective. The

obj ective consists of several convex lensesin contact and hasafocal length of 2cm. If alensof focal
length 10 cmisremoved from the obj ective, the eyeplece hasto be moved by x cm to refocustheimage.
Thevdueof xis:

()5 (29 34 (4) 15

Chargeisdistributed non-uniformly in the volume of asolidinsulating sphere of radius'a such that
volumechargedensity (p) varieswith distancefrom the centre(r) as,
p(N=Cr3r<a
Here Cisaconstant.
Magnitudeof electricfield strength outsdethesphere, i.e., forr>a,is:

_ce cr cr? ca
WE=¢ @ o ® 2, @
SPACE FOR ROUGH WORK
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CHEMISTRY

Q.31

Q.32

Q.33

Q.34

Q.35

Which of thefollowing set of transition metal of 3d-series have maximum and minimum melting point

respectively?
(1) CrandMn (2) Feand Zn (3) Crand Cu (4) FeandHg

Which of thefollowing reactionwill not give propane ?
cl i)Mg/ dry eth
(1) T R

(I) BzH6/ahG’

(i) H,0 ’ AN (i) CH3COOH ’
| I
(3))\ RedP+H (4) Me—C-Cl %
I 2!

At thegiven condition of CH,~O, fuel cell thecell emf is0.8 V and the enthal py of combustion of
CH, (9) is—=772kJmoal. Themaximum efficiency of thegivenfuel cell inthegiven conditionis:
(1) 60 % (2 75% (3) 80% (4) 90 %

For thefollowing convers o)r(l 'X"and'y' could berespectively.

T o
MnO, MnQO,

\V/
(1) H,O,/H* and H,0,/OH~ (2) Heat and O,4/A
(3)H*and OH (4) Coolingand Heating

‘ CHFCIBI/NaOH _
A

Product'A'is

- F
(1) (@@% @
! Clo

Cl

SPACE FOR ROUGH WORK
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Q.36

Q.37

Q.38

Q.39

Q.40

Which of thefollowingisNOT true?

(1) Thecatalyst ZSM-5 convertsa coholsdirectly into gasoline (petrol).

(2) Charge on Lyophilic colloids dependson pH of medium.

(3) Thecharged colloidal particlesof thesol formed by addition of FeCl, inexcessNaOH (ag.) move
towards cathode during el ectrophoresis.

(4) Physisorptionisreversiblein nature

Select theincor rect match for the extraction processinvolved for the given meta ore.

(1) Cu,S: Sdif reduction (2) CuCO,.Cu(OH), : Carbon Reduction
(3) CuFes, : Frothfloatation (4) FeS, : Sdf Reduction

AN conc.HCl
Me” N Son e,

Which statementiscorrect ?
Cl

(1) Both Me™ () and Me)\/(ll)areformed
(2) Only (1) isformed

(3) Only (1) isformed

(4) Both arenot formed

What isthe pH of the sol ution obtai ned by mixing equal volumesof two solutionshaving pH vaues9and
117?Assume no components of thetwo solutionsreacts. [Given : log5=0.7]
(1) 3.3 (2) 10.7 (3)11.3 (4) 10.3

A species'X' can show reaction with both HCl and NaOH. "X' cannot be:
(DALO, (2 Zn (3) PbS (4) ZnCO,

SPACE FOR ROUGH WORK
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00

OH
OOO
OH
0
Select correct optionfor reagent A, B, C,D ?
(A) (B) © (D)
(1) | H/Pt HCO,H cold dk.KMnO, | HgSO,/dil.H,SO,
(2) | H,/Pd-BasO, mCPBA | hotalk KMnO, | Hg(OAc),/H,0, NaBH,

(3) |B,H/THE.CH,COOH  |PhCO,H | OSO,/NaHSO, | B,Hy/THFH,0,/OH"~

COH
(Sia),BH/THF,CH,COOH Baeyer's Reagent | Hg(OCOCH.),/H,0,NaBH,
Cl

(4

=

Q.42 Themolar massof agasis50g/ mol. Thedensty of thegasat critica temperatureand critical pressure
of 30amis125g/L. What isthecritical temperature of the gas?
[Take: R=0.08 L atm mol~t K]
(1) 200 K (2) 500 K (3) 300K (4) 400 K

SPACE FOR ROUGH WORK
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Q.43 Theionicradii (inA) of N3, 0%, F arerespectively

(1) 1.71, 1.40 and 1.36 (2) 1.71, 1.36 and 1.40
(3) 1.36, 1.40 and 1.71 (4) 1.36, 1.71 and 1.40
MeQ OMe
Q44 @om e X
(ii) Bra(aq.) '
OMe
"X"would be

OH OH OH OMe
Br Br Br
M j@\ @ &) @ @\
HO OH OH OH OH
OH Br

Q.45 A photon of energy 9.4 eV strikesto the electron present in third excited state of He*. What isthe
wavel ength of the el ectron after absorption of the 9.4 eV energy of the photon ?

(1) 4A (2) L.8A (3)5A (4) 6.65A
Q.46 Inwhich of thefollowing complex, ligandsare considered asstrong field ligands (SFL) ?
(1) [NiCl, % (2) [PtCl]> (3) [Fe(NH,) ] (4) [FeRg]*
0

Q.47 f;t(%lo _ BONO; o product

Product of reactionwill be:

o OFEt

o NO, 0 0
OFt NO,
| | I

SPACE FOR ROUGH WORK
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Q.48

Q.49

Q.50

Q.51

Q.52

A mixtureof NaHC,0, and H,C,O, requires50mL, 0.1 M KMnQO, (ag.) solutionduringtitrationin
acidic medium. Thesame mass of NaHC,O, and H,C,O,, requires50 mL, 0.4 M NaOH (ag.) solution
for thecompl ete neutralisation. Cal culatethemassof H,C,O, intheinitia mixture.

(1) 12509 (2) 0.900g (3) 0.450g (4)0.675g

Which of thefollowing reactionsisnot feasible ?

(1) [Fe(en),]**+6CN~ —> [Fe(CN)]> + 3 en

(2) [Co(en),]**+ EDTA* —— [Co(EDTA)]1 +3en
(3) [Cr(CO)¢] +4ANO —> [Cr(NO),] +6CO

(4) [F(CO)] —2m=ON, [Fe (CO), ]

Inwhich reactionincorrect product isformed?
Zn-H
(1) CHCOCH, ———2— CH,~CH, -CH,

conc.HCI

(2) CH,CHO —4MN®8 , oy _CH = CH - CHO
A

(3) Ph—1+ C,H,ONa—> Ph—-OC,H,

(4) HCHO —=eNOH_, COONa + CH,OH

|dentify theincorrect statement :

(2) During an adiabatic expansion of an ideal gastemperaturewill always decrease.

(2) During anisotherma expansion of ared gastemperaturewill waysremain constant throughout.

(3) A, Smust bezerofor A(g) + B(g) — 2AB(g)
(4) During reversible adiabatic expansion of anided gasentropy of systemwill remain constant.

Which of thefollowingwould not result in the formation of paramagnetic substance?
Q) K,Oyg + H0 _RT. 2 K * NHy _oc

(3) Ky +H,0p —RT, (4) Kg+ar_RT.,

SPACE FOR ROUGH WORK
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Q.53

Q.54

Q.55

O
<N, E:/[/ HIR A

NaBH,
MeOH
B
AB,Care:

OH

(1)0/ inall cases

O OH OH
) (A)©¢ (B)O ©

OH OH O
&) (A)O/ (B) (C)K:/(

O OH OH
) (A)©¢ (B)O/ (C)©/

Inwhich of thefollowing option the property of thegiven substanceiswr ongly matched?
(1) CrO, —Ferromagnetic (2 MNnO—Antiferromagnetic
(3) CHg—Ferrimagnetic (4) Fe,O, —Ferrimagnetic

Hyhbridisation of underlined atomwould not change after thegivenreactionin:
(HPCL,+Cl, —> (2QH, SO, A
(B)NCl,+H,0— (4) XeF,+ F——

SPACE FOR ROUGH WORK
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Q.56

Q.57

Q.58

Q.59

Q.60

@z‘\/\ (i) EtOH /H® A
O . @ 1

(ii) EtMgBr/H30
CO,H

A will be:
0 %/\ @
CO,Et N—"\COH
OEt
CO,Et COH

Cdlculatetheweight of urea(NH,CONH,) which must be dissol ved in 490 g water sothat the solution
obtained has vapour pressure 2% lessthan vapour pressure of pure water.

(1) 609 (23049 (3)33.33¢g (4 4049
Which of thefollowing optionisincorrect about NO, and CIO, ?

(1) Both are paramagnetic species (2) Both have bent shape

(3) Both compounds dimerised readily. (4) Both have sp? hybridisation

Which statement isincorrect ?

(2) Prolinehas2° aminegroup

(2) D-Glucose and D-Fructose form same product on reduction by red P/ HI

(3) D-Glucose and D-Mannoseform different product on reaction with 3 eg. of phenyl hydrazine.
(4) Sucroseisnon reducing carbohydrate

For thereaction : A—— Product having order of thereaction 2.5. The half life period of thereactionis

1
g|VenaStl/20C [A]Bn .

[Here, [A], istheinitid concentration of A]. Thenthevaueof "m" is:
(1) 05 (235 325 415

SPACE FOR ROUGH WORK
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MATHEMATICS

Q.61

Q.62

Q.63

Q.64

Q.65

Thevalueof | (F-8) (bx )+ (F-b) (€x8)+ (7 -¢) (axb) |, where| F | =2and , b, € arecoterminous

sidesof atetrahedronwithvolume3,isequa to

(1) 6 (2) 12 (3) 18 (4) 36

. . . cen , . f(x) .
For atwicedifferentiable non-constant function f (x), if f" (x) =f ' (x), thenthevalueof Lim m is

X—>0
Q1 (2-1 30 (4) Doesnot exists
If X, y, z satisfy the system of equationstan? X + cot?x = 2 cos?y and cos’y + sin z = 1, thenthevalue
S(?,C2 X+S€C2 z t2

of ———dt isequal to

L C_at+g oo

cos“y

(Do 21 (32 (43
The value of °C - %°C,,—°C, - %°C,, + %0C, - °C,, - %0C, - °C, + ..... + 39C,, - %0C,is equal

to
(1) 1OOC40 (2) SOC15 (3) SOCZO (4) SOClo

Thetotal number of waysof selecting 5 ballsout of 20 identical red balls, 10identical blueballsand 6
identicd greenballsis

(1) 36C5 (2) 20C5 + lOC5 + 6C5

(3) 21 (4) 42

Q.66 A diceisthrown six times, itisbeing known that each timeadifferent digitisshown. The probability that
asumof 11 will beobtained inthefirst threethrowsis
Nl 5 o5 oL
()20 ()24 ()216 ()12
SPACE FOR ROUGH WORK
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Q.67

Q.68

Q.69

Q.70

Thevalueof 'a forwhichthestraight line4x —3y +4z—2=0=3x—-2y +z-5isparald totheplane
2x—y+az—7=0,will be
(1) 8 (2)-8 (3) 11 (4)-2

Mean of 50 observationsis 20. If the sum of 40 observationsis 300, then the mean of remaining 10
observationis
(1) 30 (2) 50 (3) 70 (4) 10

If the equations ax? + bx + ¢ = 0 and x3 + 6x? + 12x + 9 = 0 havetwo commonroots, (3, b,c € R), then
(1))a=3b=3c (2Ja=b=c (3ya=-3b=c (4)3a=b=c

Letf (x) beatwicedifferentiablefunction suchthatf" (x) >0inx < [0, 1], then

(1)f(0)+f (1) =4f (c)forsomece (0,1) (2)f(0)+f (1) = 2f @j

1

3f(0)+f(1)>2f (%} AHfO)+f(Q)<2f (Ej

Q.71 Theareaof thefigure bounded by two branches of curve (y —x)2=x3 andthelinex = 1is
1 1 2 4 3 > 4) 3
(1) 5 @ 3 5 (4
a(1—4 az—xz)
Q.72 Leta>0andb=Lim isfinite, thenthevaueof abis
X—0 Xz\/az_xz

M1 (22 (34 (4)8

Q.73 Thefundamenta period of thefunctionsin( %j + tan (M) +cos(%j IS
3
[Note: where|[ -] denotesgreatest integer function. ]
(1) 12 (2) 24 (3) 36 (4) functionisnon-periodic
SPACE FOR ROUGH WORK
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Q.74

Q.75

Q.76

Q.77

Q.78

Q.79

Let A and B aretwo setsthen (A U B)'U (A'n B) isequal to
DA (2 A (3) B (4) Noneof these
If p,q,rarestatementswith truth valuesfalse, true and false respectively, then the truth value of
(~pv ~q)vris
(1) True (2) False (3) Fdseifristrue  (4)faseif qisfase
Consider four 2 x 2 non singular matricesA, B, C, D suchthat ABC=BCD, then
()A=D (2A=BCDB-1C (3)A=C'B~IDCB (4)A=BCDC'B*
If roots of the equationz® =1 are 1, 2,,2,,25,2,and z; , then thevalue of z Z‘E is

k=1
Mo (2-1 (36 (4)5
The equation of axisand directrix of parabolax?+ 4x + 4y + 16 = 0 are given by respectively
()x+2=0,y—-2=0 QQx=2&y=2
A x+2=0andy+2=0 (4) Noneof these

Product of length of perpendiculars drawn from foci upon a variable tangent to the hyperbola

(3x+4y-1)> (4x-3y+1)°?
40 100
(1) 40 (2) 100 (3)8 4) 4

IfJJ—L dx = aln(x

=1lisequa to

J + ¢, thevalueof a& k respectively are

Q.80 ( ) +1
1E dZ 2g dE SE d?2 4HN f th
()2an5 ()5an2 ()2an (4) Noneof these
SPACE FOR ROUGH WORK
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Q.81

Theratio in which the planer - (i — 2j + 3k) = 17 dividesthelinejoining the points — 2 + 4]+ 7k
and 3i - 5) + 8k isgivenby
(1)1:5 2)1:10 (3)3:5 (4)3:10

Q.82 Thenumber of pairsof integers(x, y) that satisfy thefollowing two equations
cos(xy) =X .
, is(are
{tan(xy) =y ere)
D1 (22 (34 (4)6
1) _ 1 -1\ _3 T (5).
Q83 Lefix+=|=fx—=|andfl— ——.Ifg(x)—jf(t+n) dt foralne N. Then g'| = | isequa
2 2 2 2 5 2
to
1 1 2 3 3 > 4 f th
@5 2 @ 5 (4) noneof these
Q.84 The population P(t) at time t of a certain mouse species follows the differential equation
d( P(t
% =0.5P(t) — 450, if P(0) =850. Then thetimeat which the popul ation becomeszerois
In18
(1) In9 (2 R (3)In18 (4)2In18
Q.85 If thepoint (2, 3) liesinsidethecircle x? + y?—6x — 10y + k = 0 and the circle neither touches nor
intersect theliney = 1. Thenthe set of al possiblevaueof k liesintheinterval
(1) novaueof k (2) (9, 29) (3) (18, 29) (4) (25, 31)
1
Q86 1ff(x)= 1~ wherex=0, 1. Thenthegraph of thefunctiony=f(f (f(x))),x>1is
(1) circle (2 dlipse (3) graghtline (4) hyperbola
SPACE FOR ROUGH WORK
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Q.87 The co-ordinate of apoint Pon theline x + 2y + 5 = 0 such that | PA — PB | is minimum, where
A (3,4 & B(1,2),isequd to

7 4 9 28
w(-2-3  @cso o5  @as-1o

3 2r
. T
Q.88 Thevaueof Hsn(Tj isequa to
r=1

o[

1 7 3
M @ & ®; @

sgnlcot tx —cot ™ (x?)) ;x =0

Letf(x)—{ ( 1 ) X =0

(where sgn denotessignum function), then

(1) f (x) iscontinuousat x=0

(2) f (x) iscontinuousat x =0 but not differentiableat x =0
(3) f (x) isdiscontinuousat x =0

(4 f (x) isdifferentiableat x =0

Q.89

Q.90 Consider avariableplanelx + my +nz =k (k>0) andl, m, naredirection cosinesof normal of the
plane. Let the given planeintersectsthe co-ordinate axesat A, B and C, then the minimum area of

AABCis
(1) 3*/25“2 2 3‘/?(2 (3) 3/3K2 (4) 1243 K2

SPACE FOR ROUGH WORK
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(]

BANSAL CLASSES

PRIVATE LIMITED

| ANSWER KEY I

Ideal for Scholars
COURSE JEE-MAIN MOCK TEST-11 TEST CODE
NUCLEUS XI11 1/1[3|0]a
Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans 2 4 2 2 2 1 3 3 4 4 4 2 2 4 4
Q.No.| 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans 4 3 2 1 3 3 2 3 1 2 1 2 1 2 1
10C ocC PC I0C ocC PC I0C ocC PC I0C ocC PC I0C ocC PC
Q.No.| 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans 3 4 3 2 2 3 4 1 2 3 4 4 1 3 3
10C ocC PC I0C ocC PC I0C ocC PC I0C ocC PC I0C ocC PC
Q.No.| 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Ans 2 3 4 4 3 3 3 3 3 3 3 3 3 3 4
Q.No.| 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
Ans 4 1 3 2 3 1 4 3 4 3 2 2 2 1 1
Q.No.| 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
Ans 4 2 3 4 2 4 1 2 4 3 3 4 4 3 1
HINTS & SOLUTIONS
PHYSICS F—(M+m)gsin6
Q.l aA:_t+10 _{ (M+m) }.m-cose
ag=t-10
LAy, = —2t+20 Q3 W, =AKE
dv g W ¥t We = K=Ky
dt =-2t+20 1 2 | (s
V04201 {EX (1) =5 ><()}+50x2
= -21=t>+20t |
= t2-20t-21=0 = — xmv?
=t=21sec 2
Q.2 Asthereis no relative motion between A and v=2m/s
B hence static friction acts between Q.4 FNet _ FThrust N ~gramy
F-(M+m)gsin6
az{ m+M } F =M~(L_h)g+(\/27_)zx2
Net T g(L-h) L
FBD of B
TN Fo.= 2mg (L-h)
ma cos§__| : Net L ' '
» f Q.5  From conservation of mechanical energy at
ma sinf

mg
f=ma-cos0

initial and final position. Considering horizontal
line OB as the reference for PE.
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Q.6

Q.7

Q.8

Q.9

S,
N,
0
s,
",
kY
Y
LY
kY
.
[

2Te 10

\
\
'
\
H
H
H
!
!

K

Rl
[—];
;

4

#

/

S
-~
.
.
........

:>VA=

Velocity head = Pressure head

V2 p

g  Pug
_[2p _ |2(Hpygg)
R T

\/2><40><13.6><1000
1
=10.3 x 102 cm/s = 10.3 m/s
Under steady state, cA[(2T)*~T,*]
= GA[T,*~ (3T)*]
QT) —T4=T*— 34T*
2T A=+ 3 T4 2T 4= (16 + 81) T

97 1/4
T1= 7 T

t=pEsin0

Tocsin©

Hence, graph will be curve marked "C" in
graph.

I
T=21 [
"\VMB

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15
Q.16

. MBT?  5x107°x8nx10*x(15)*
47 47
=7.16 x 10~ kgm?
For good demodulation of AM signal

1
>> —
RC R

(Cp)mix
n, (Cp)He + n2(cp )H2 + n3(Cp)vap0ur

n;+n,+n;

5 7
2(2Rj+4(2Rj+1(4R) x5

2+4+1 7

R

mgR =[3mR2+3mR2+m (42 R ] a
mgR =8mR?- a,
-

8R
y; 4 sin (500nt) = a, =4 and n, =250 Hz
Y, 2 sin (506nt) = a, =2 and n, = 253 Hz
. Beat frequency,b=n,—n
=253-250=3

2
Lo (8 +a, _(4+2j2 _9
Imin - 4 —ay - 4-2 -

Ux)=k[1-exp (—x?)]

o

1

F — d_U — 2k 7X2 .
S-qx C 2kxe (1)
For small value of x,

4
= _2kx {l—%+...1:2kx

=>Fox-x

.". Motion is SHM and option (4) is correct.
From equation (i), F = 0 (equilibrium) when x
= 0. Thus, the origin is the position of
equilibrium (and not away from the origin).

.. Option (1) is wrong.

At x=0,Ux)=0

.. K.E. is maximum and option (3) is wrong

& a(l + e) Vo~ Va

V, - a(l—e) e Vp+V,

Let height of liquid in the jar decreases at rate
dy/dt and A = tx? be the cross-sectional area

of liquid at time t. Then
Page # 2



Q.17

Q.18
Q.19

Q.20

Q.21

(- y=kx")
(dy/dt) will be independent of x, if tern
containing x gets concelled out. Thus,

n

2= E =>n=4

PT?2=k

(Ej )

v T>=k

T3V (1)
Differentiation,

3T2 AT o« AV ..(11)
Dividing equation (ii) by equaiton (1).
3AT AV

T V

3_AV 3_
T vatr T !

A=3
Information based

Let 'x"and (1 —x) be the amount of 150B and

151B . Then

10x+(1-x)=10.81
10x—11x=10.81—-11.00
x=19
1-x=100-19=81

Ratio of ’B: {'B =19:81
Displacement current is equal to conduction
current.

_da_da o AV sAdY
I T a O % T @
8.854><10712><7':><(2><1072)2
= 3 5x 1083
0.1x10~
=556 x10° A
Using Brewster's law,

u=tan9p=tan60°= NE)

Q.22

Q.23

But 3 sini
BT sinr
sin45°
\/_ "~ sinr
r=sin \/g

P is any point on the screen. For D >>d rays 1
and 2 are approximately parallel and path
difference is AS, L.
In AS S,L,
.. SL

sinQ= p

S,L=dsin0
or A=dsin6
Here O is the angle that S, P or O'P or S,P
(these are almost parallel
for D >>d) makes with the central axis or any
line parallel to central axis.
P

A

For intensity to be minimum,
A=dsin0=(2n-1)A/2,
n=1,2,3, ..

For third minimum, n=3

. Sh
dsinq= )

Given A =420nm=420x 10" m

0=30°

) 5
d sin 30° = > x 420 % 107
or d=21%x10°m

WhenR3—>0

36
=R, *R,

36
9= R 1R, “Ri*R=4 (D
When R, — 0 IR;=0
1.2—36 -6

R, +2R,

Page # 3



Q.24

Q.25

Q.26

Q.27

R, +2R,=6 .(2)
From (1) and (2)

R, +R,=4 = R, +2R,=6
-R,=-2 = R, =2Q

R, =2Q

Reduced the circuit using capacitors in parallel
and series rules.

Currents1i,, 1, and i, will be in the ratio

=20:15:12

Giventhat,F ,=F,,
Bolil,  moboly
27[d1 B Zﬂ:dz
4 L _20

d, I, 12
AVo . Ro

v=av, “B R,

1

A
5

W | =
N

_ 3
-3
A

R
AV, = (AV,) (B ?Oj

10x10°
1x10°

= 1073 x 100 x
1 volt

@

@ 6
SGO ®
®

© L

m

BT outward

fE-dl = 46 _dBA)
dt  dt

jEzl AdB RZdB
ol = AP _ 5298
T dt

dB
E-2n/ = nR? —
dt

_ra
2] dt
kx=mg+qE

Q.28

Q.29

Q.30

I, = — =+~ =+ A(asaverage value of

ac over complete cycle is zero)

Z=R?+X2 = \(30)? +(40)> =50Q
From impendance triangle.

4
tan ¢ = 3" 1.333

o =53°
As current lags behind the applied voltage by
phase ¢, current at time t is given by

Vo 1042
I= 7 = 5\(?_ sin (1007t +45° — ¢)
2
I= g sin (1007wt — 45° — 53°)
2 .
I= = sin (1007t — 8°)
Current through the circuit is
B 0
Lot = 3 + 3 sin (1007t — 8°)
ot
Ist case : v, —3 3 =>v,=6cm

1
When one lens is removed, the new focal length

of the objective is
I 1 1 1 1

F F f, 2 10
= F'=2.5cm
The new position of the image is

ot _ 1
v, -3 25
= V2=150m

The position of the image changes by 15— 6=
9 cm. Here, eye piece must be moved by the
same distance (=9 cm) to refocus the image.

q

| Ie(r)4nr2dr
qin i
§E-ds=_= qm:O

<o € €

q

Icr24nr2dr
E - 4nr- =

€o

- 4 [ _ C s
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Q.31

Q.32

Q.33

Q.34

Q.35

Q.36
Q.37

CHEMISTRY

Cr

AV4 Fe
TM
Mn Cu

Atomic Number —

Melting point—

Mg/ dry ether

(1)/vCl —

MgCl H

P LS LN

Cl
Mg
\OH

2) X

(1) BoHg / ether
(ii) CH;COOH

I
3) )\ RedP+HIL | N 4
)

|
(4) Me—C—Cl

NI N

(i) MeMgBr
(i) H,0
O
Me — g —Me
AG =-nFE__; = (-8 x 96500 x 0.8) J/mol
—8%x96500x0.8

—772 %1000
Ans.

x100%

.. % efficiency =
=80 %

MnO,  —2-5 MnO,””
Heat

O,/A
(y= 0y/A)

l:CFCl/A

S o) F
—
oI s,

Theory based

CHFCIBr/NaOH

<CFCl

Self reduction is done for sulphide ores. FeS,
is not suphide ore. so carbon reduction is done
for FeS,. Self reduction is done for Pb, Hg
and Cu.

Q.38

Q.39

Q.40

Q.41

Q.42

Me /\/\OH conc.HCI
Zl’lClz
@
Mo X ? M
Cl
Me” N M N
For the solution 1 : pH=9
.. pOH=5 . [OH ], =10°M
For the solution 2 : pH=11
.. pOH=3 . [OH ],=10°M
_ (107 +107°
.. Resultant [OH |= (%JM
=5x10*M
S pOH=-1log (5 x 104 = 4-0.7
.. ResultantpH=14—-(4-0.7)=10.7
PbS + HCI (aq.)—> no reaction

PbS + NaOH —— no reaction

(L

(Sia) BH/THF.CHyCOOH
lA|

©

mCPBA

Qo

Baeyer'sreagent

el

Hg(OOCCH;)/H,0
7
lD|

©

50
c= E L/mol=0.4L/mol

:

©
©)

O

@c@

N
7

OH
OH

O
©

OH

)
©)

\Y%
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PcVe 3 Q.48
But,Z.= RT. 8
8P.V, 8x30x0.4
= T=—CC [ 22222 I —400K
3R 3x0.08
Q.43  Order ofionicradii: N> >0%> >F
1.71, 1.40, 1.36
MeO. OMe
Q.44 @OMe
OMe
I . Q.49
tHO 5 OH
®
_H0” o @o}r Q.50
vOH '
N @\ Q.52
O OH
lBrz (aq.)
OH
Br. Br
OH
Br Q.53
Q.45 KE of'the ejected electron =
52
9.4-13.6x— eV =6eV
4
1
o= (%JZA = 5A Q.54
. ) Q.55
Q.46 All ligands act as SFL for 4d & 5d series
elements, so in [PtCl 4]2*, ligand are considered
as SFL.
0
Q47 | EtONO,
O (0]
0
NO,
I
O 0 Q.56

Let,  Nygnc,0, bea- mmol

& Ny,c,0, be b-mmol

o 2a 2b
.. In 1% titration : ?‘F? =0.1x50
Satb=125 ..(i)
In 2™ titration : a +2b =20 .....(ii)
solving (i) and (i1) : b="7.5
7.5

My,c,0, =—1000 x90g=0.675¢
[Fe(CO);]
EAN=26-0+5x%x2=36

Dimerisation X

S)S)
Ph-1+ C,H;0Na —> No S\2, Partial

double bond character.

Theory based.

(1) Kzoz(s) + HzO(l) _RT_ KOH + O,
(Paramagnetic)

(2) K, + NH; 0°C_, K" (ammoniated)
+ ¢ (ammoniated)
Paramagnetic (due to ammoniated ¢")

3) Kot Hzo(/) RT._,2KOH (aq.) +H, (g)

@K+ air_ RT._ KO, (super oxides)

Paramagnetic
0 0 OH
C( NH,NH, (:/’/ H,/Pt O/
©) lNaBH (A)
: _OH
(B)
Theory based
(D) BCi3 +ClL,—— £C315
(sp”) (sp°d)
) H,80, 2 , H,0 + SO,
(sp*) (sp?)
3) NCl, + H,0 —— NH, + HOCI
(sp’) (sp’)
4 XeF, + F—— XeF,
(sp’d?) (sp’d)
0 EtOH/H®

CO,H Page # 6



K%(}\/\
CO,Ef

lEtMgBr/H3O®

%Q _ E.C.Alkylation

CO,Et

%Q\
CO,Et

P°-P. n
57 - s —
Q P N

S

2 (murea /60)
" 98 490/18
somy =3333¢g Ans.
Dimerisation tendency of NO, > CIO,
Reason : Odd ¢ is localized in NO, and
delocalized in C1O,
D-glucose and D-Mannose are C, epimers and

form the same osazone.

Q.58

Q.59

1-n

Q.60 For n™ order reaction : t, , oc [A],

1

Som=1.5 Ans

MATHEMATICS

Q.61 |FLabel|=[f|[abe] =2x3x6=36.
Q62 () =f"(x)=f'(x) =k

. Li kie* +k,
=>f(x)=k e +k,= X_I)IgT =1
Q.63 tan” x + cot’ x = 2cos’ y
>2 <

= tan’x=1and cos’ y = 1

cos’y +sin2z=1=sinz=0
i

2 2

ot
dt=2[—5——
J1.2t2—4t+8

I
t2 —4t+8

'—.w

1

Q.64

3 2 1
=2 dt=2x > (3-1) =2
2+ (4-t)° 2
(1 -x)0(x+1)0
= (50C0—50C1' X+ ... +50C50' XSO)
. (SOCO . XSO + 50C1 . X49 + . + 50C

compare the coefficient of x*° from both the sides

Q.65

Q.66

Q.67

Q.68

Q.69

Q.70

Q.71

50C15 = 5OCO ) 50C20 - 50C1 : SOCZI o
B, +B,+B;=5
5+2¢, =21

Possible cases are (1, 4, 6), (2, 4, 5) and
(2,3,6)

LS NS YL NN YR
654 654 654 20
ﬁ1=(4a_394)
fi,=(3,-2,1)

nxn, =(,8,1)
(n;xn,) n=0
=>10-8+a=0=a=-2
50x20-300 70

10

x3+6x2+12x+9=0

= x+2P=-1=x+2=-1,- 0, v’
=x=—3,-2—m,—2— »*, then common
roots are — 2 — @ and — 2 — @?

sum of roots = —4 — (o + w?) = —3;
Product of roots = (2 + ) (2 + ®?)
—4+(2)+1=3

. equation x* +3x +3=0

g 2oP_¢
173 3

@imﬁmil,m»
¢ [lj < fO+f) @
2 2

2
|

y=x=+ xVx

1 %d 2 2
= X —
E|;2x X 5

(RN

X +xvx,

— [/ e,
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_ LimL l-4acos® |
Q.72 Letx=asin0, 650 22 —sinze-cose s finite
1
:>a=z andb=8 = ab=2
Q73 T,=24,T,=3,T,=8
L.CMof {T,, T,, T;} = 24.
Q.74 Using Venn-diagram itis equal to A'
Q75 (TvFHVF=(TvF=T
Q.76 ABC=BCD
= ABCC!=BCDC!
= AB=BCDC!
= ABB~ ! =BCDC'B"!
= A=BCDC 'B™!
Q77 V+zP+z°+2z°+2°+2°=0
Q.78 (x+2y=-4(y+3)
equation of axis is x +2 =0 and directrix is
y+3=1=y+2=0
Q.79 p,p,=b?
Q80 | 1 dxlet = =t
. X 1€ 5 =
[ (Vx)
W) 1+
(V)
J- —2dt 2
= 5(1+1) =—§ln(1+t)+c
5
2 2 5
= —n l\/—;L +tc=>a=—-,k=—=
5 5 5 2
(\/;) +1
Q.81 Lettheratiot: 1
. 3t—=2 —-5t+4 8t+7)..
= pointP= , , lies on plane
t+1 t+1 t+1
3t—-2 -5t+4 8t+7
1-2 +3 =
:[Hlj (t+1j (t+lj 17
3
0
Q.82 sin(xy)=xy

xy=0=>x=0o0ry=0
= x =0 not possible
So,y=0=x=1=x=1landy=0=(1,0)

Q.83 f(x+1)=f(x)and f[%} = f(_?lj

Q.84

Q.85

Q.86
Q.87

Q.88

Q.89

Q.90

g(x)=flx+n)=f(x)

() €)1 10)3

&2 P(t) = 900e2 + C; t = 0, P = 850
=850=900+C=C=-50

— P(t) = 900 — 50?2 = 0

=e2=18 =t=2mn18.

S, <0
44+9-12-30+k<0=>k<29
r<4

V9+25-k <4=k>18.

(f(fx))) =x.
y—-3=-1(x-2)

P x+2y+5=0

x+ty=+5 § x=15
x+2y=—5( y=-10

(7)ol 5 )50l 7
Sin 7 *Sin 7 *Sin 7

.m 2 3m 47
—Sln7 Sln7 Sln7 = ]

f(0")=sgn (negative)=—1and f(0")
= sgn (positive) = 1, discontinuous

Area
2 2
1 | k2 k2 k2 K2
=—|l—| +| — | +| — =
2 \\ /Im mn n/ 2/mn
12 +m? +n? L
= 3 > (lzmznz)
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