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C. MagneticmomentIIl. aMh TIvATZE
D. Permeability  of V. @M LyTlvi
free space
Choosethe correctanswer fromthe options g
below :

(WA-I.B-III. C-II. D-1V
(MA-IV. B-III. C-II. D-I
(mA-III. B-I. C-II. D-1V
() A-1V. B-II. C-III. D-I

- OFO "0 MAT
008 ey 0 arprgr-0oMA VTl
09 0

500 1disihh
e
~ OBryQ oMTOvAlyLy o
D0 998 g 000————0
0 d |
gas
OesMLTOvAly e
sy. Givenbelow aretwo statements :
StatementI:InanLCRseriescircuit. currentis
maximum at resonance.
StatementII: Currentina purelyresistive circuit
can never belessthanthatinaseries LCR circuit
when connected to same voltage source.
Inthelight of the above statements. choose the
correct fromthe options given below :
(v)StatementIistrue but StatementIlis false
(v)Statementlisfalse but StatementIlistrue
(v) Both StatementIand StatementIlaretrue
(¢) Both StatementIand StatementIIl are false
Ans. (v
Sol. Statement-I
mQ v
I m atresonance XL =XC
ST ORe
\Y
Thus. m
0=
iven is

Impendence is minimum therefore 1
maximum at resonance.

Statement-II

0

-

I inpurel r\c/eDstivecircuit
p yRﬂ .

Ans. (Y)



¢r.  Thecorrecttruthtable for the followinglogic

circuitis :
Lo

B ll—_'_.___l"
Options :

Al BTY Al BTY

BEEIE R
o) IR ) SIRNE

\ \

VY Y YY)D

A B Y A B Y

\

of Y Y \
) (%)

\ \

VY YY)

Ans. (Y)
Kot
Sol. A \_D_
Y
B )
AND OR

¢¢.  Asample contains mixture of helium and oxy
gas. Theratio of root mean square speed of h¢

and oxygeninthesample.is:

\ Y I
o) () ™
Yy \
) \
) t 0 _
Y

‘\'IY
Ans. (v)

[FRT
".II M,
Vv ™

o, 0 |

00—
VHe

Sol.Vrms

w.He

\ M

¢ \
= |0
DA .
EDY_"{Y:
VO

Y

¢o.

A light string passing over a smooth light
pulley connects two blocks of masses my and

my
(whgere my < my). Ithhe accelenation of the
IS . then the ratio'ofthe massesis !
sysfem m,
O 10,/
(V) Y) .
_J'Y D\ u.'?rﬁ\
o .'T'D\
) VO4f° (O
JY O Jy [
Ans. (V)
Sol. a %MHPZFHMI%
gOM2OMO
o P w8
M1 O ME'\D 0. v aT .La
M, O 010

M %%FTHHD

¢1.  FourparticlesA. B. C. Dofmassr? «MoYMe¢m:.
gen have same momentum. respectively. The particle
L lium with maximum kineticenergy is :
mD mC
MA (B
Ans. (v)
sol. KED P
Same momentum. soless mass means more KE.
&v. m .
So _ willhave max. KE.
Atrainstarting from restfirstaccelerates
uniformly up toaspeed of A- km/hfortimet. then
itmoves with a constantspeedfortimert. The
average speed of the train for this duration of
journeywill be (in km /h)
(MDA (Y)ve
(ye (8) ¢+
Ans. (v)



total distance
Average speed ﬁmﬂlaiea

t
Oa- Ot
¢t

Sol.

=v.km/hr.

sa. Anelementlilxiis placed at the origin and

onthey-axis atadistance of ..o mfromthe
elements[lx of ycmlengthis

y

W

i—
oy Ay OAT
(%) vy AT

(\)ZD\ ~|:|AT
oy VYO OAT
Ans. (1)

Sol.

X

A
il

Al

dB[] D (Tesla)

¢

B0 e foe
% s )= ¢l OATdK™

o0 O
Y

O

¢a. Asmallball of mass m and density [llis droppe
a vifeetisdineithoé demsity [
ball falls with constant velocity. The viscous fo
ontheballis :

(\)mgB_DQD\D
ooao

(r)ng 5 H
H

) mg&\ggm (%) md%BD

D

carriesalarge currentl-\.A. The magneticfie

Sol. mg-FB-Fv=ma
a - for constantvelocity
mg-FB=Fv

F-mg-vlg.-mg- _QDgI]mg\D%HD
g

In photoelectricexperimentenergy of v.:aeV
irradiates a photo sensitive material. The stopping
potential was measuredtobe ..o V. Work function
of the photo sensitive material is :

(V) e.oeV (My.neVv

my.iaeV (6)v.aneV
(8

eVs-h{l-[

coV=vy.ea=[

work function h=v.sAV -

d

Ans.
Sol.

oV=y.4AV

SECTION-B
Iftheradius of earthisreduced to three-fourth
of its presentvalue without change inits mass
thenvalue of duration of the day of earth will be
hoursy. minutes.

o).

Ans. (\v)
Sol. By conservation ofangularmomentum

I\D\DIYD\'

H* MR 30 YO
B_ MR,
\ O
T \'&TY
DuDTlD szhrﬂ _y_hr ywwhry. mins.

Three infinitely long charged thin sheets are placed
asshowninfigure. The magnitude of electric field

oY.

atthe pointP i%E . Thevalue of xis

di all quantities are measured in SIunits).
in

—ay, ~[ 0
rce : i P
¥ I | ] L]
i i
o T e
Ir" [ |
'] (]
rl"l [ ]
Fl I L]
Z:X--a X-a X-ra
Ans. (v)

ANns. (&)



|
(|
<

or. Abigdropisformed by coalescing ... small

droplets of water. The ratio of surface energ

.+ droplets to that of energy of blg dropi LS_
The value ofxis

> O)

Bigdrop

Ans. (v)
o ©
o 0
v+« drops

Sol.

¢ ¢

v r 7 OeORT
yv.r=R
R=»v.r

v v ZDI’T T
S.E.ofy...drops zﬁRvT)
S.E.of Bigdrop

veorlry
o g
(VDY

gooddox =1
Whenadcvoltageof..Visappliedtoan
inductor. adccurrent of cAflows throughit.

'

0¢.

When an acvoltage of v+ .V peakvalueis

connected toinductor . itsinductive reactance

foundtobey -vlﬂ-. The power dissipatedin the
"l

circuitis W.

ANS. (Yo+)

Sol. ForDCvoltage

V e
ROLO__QOy O
o]

for ACvoltage

X, ﬁ\’wﬂ

R=y. O

Zo XTOR ofi T 00 -« ooo
Power =™R

Ove [

Ui O p bF o

-Vrm EpR OO Oy OveW
S 0 T

54 O ﬁ

¥ herrefithetive tiwlexfoftpeism gddlofminimum

deviationtothe
angle of prism is one. The value of angle of
prism

Ans. (L§~;

Sol. Forlmin
i-e

gl é
S

gycof

o

RA G
=YA
i=A
Snell'slaw
vxsini=0sinr

sinill JAD

Hyg o

sinAl:ll:lsin[p_ADD
g20

vsinﬁcosé D,J.'Fsin@_AD
Yooy 02

is

AO J¥
cos@ HD‘H’
02

0 Ale.D
Y

0A=1.°
0
0



o1. Awire of resistance R and radius r is stretched
till its radius became r/y. If new resistance of
the stretched wire is x R. then value of x is

Ans. (1)
Sol. We know Rl

O gp !
A TY
As we starch the wire. its length will increase
its radius will decrease keeping the volume
constant
Villvf
ry
Orgyp0-_If
I
o 4
Rne DDD_l E” s
ROId @ ry ﬁ—l—
¢
Rnew=11R
00x =1+

ov. Radiusofacertainorbitof hydrogenatomis
».ta A If energy of electron in this orbit is
E/x.
thenx-=

_(Givena-=+.oviA. E

-energy of electronin
Ans. Qfpund state)

Sol. We know

ny

" 00x. ¢al- . ova

n
e .ova o

Z \
n=1100n-=¢

We know

or. Acircularcoilhaving v+ turns. y.ox vv*marea

and carrying -

-[IAcurrentis placed in a uniform

magnetic field of y T. Initially the magneticdipole

moment (M) was directed alongB. Amount of

work. required to rotate the coil through 4:° from

itsinitial orientation such that M becomes

perpendiculartoB. is 0.
byt )
TM
—B
Sol. |I
|n|t|aI final
We know

Wext = [U + IKE

Ip.E.00Mm-BI

O0m-BfiM-Bill -~
=-MBcosa:-+MBcos .

=MB

=NIAB

Ov..0v..0vex0 o 2 Ov.Oelh=ol)

04. Y
Aparticleis doing simple harmonic motion of

amplitude +..1mandtime periodr.\¢s. The
maximum velocity of the particleis

Ans. (\Y)
Sol. We know

vmax=0A atmean position

20 ZDD

= T-A- col=eyYymysec

vmax =1y cm /sec
For three vectors AlDxi"0yOvkh.
Bdi"Oej"Ovk™  gng  €OOANCDOVKY.

A-BUOI. . themvalue of xis

T

Ans. (¢)
I T
sol. Bleppg ; ¥ 0yoi Bk vak
"
v M
ABE® " [ d(i“D'\j“kaA)'(\oiADnjADrrkA)
Ve =VoX VYT =T
YoX ="¢

X=t¢



1.

CHEMISTRY

SECTION-A .
Functional group presentin sulphonicacidis :
(1)SO¢H (v)SOvH
(v-S-0H (£)=SO¥

b

TEST PAPER WITH SOLUTION

Given below are two statements :

Statement! : Picricacidis v. ¢. 1-trinitrotoluene.
StatementII : Phenol-v. ¢-disulphuricacidis
treated with conc. HNO¥ to get picricacid.
Inthelight of the above statement. choose the

ANS. (Y) most appropriate answer from the options given
0 below :
8 (v) StatementIisincorrect but StatementIlis
Sol. — —OH
0 correct.
. o (v) Both StatementIand StatementIlare
Group presentin sulphonicacids incorrect.
w. Match List Iwith List1I . ) SjcatementI iscorrect but StatementIlis
Listl LiStII Incorrect.
(Molecule /Species)| (Property /Shape) (¢) Both StatementIand StatementIlare correct.
A SOvCly I [ Paramagnetic Ans. (V)
B—1NO -H—B1amag1-retrc— Sol. OH
C. | NO- III. | Tetrahedral QN NO,
IV. | Linear
D. |I-
Choose the correct answer from the options given NOY
below : o
icricacid
(WM A-IV. B-1. C-III. D-II P trinitrooh |
(mA-IIL. B-I. C-II. D-IV (re 21 =MNIropnenon
(v)A-II. B-III. C-I. D-1IV OH OH
() A-III. B-IV. C-II. D-I SOrH
ANS. (1) Conc. HySO:¢
Sol.
A SOYClv Tsp 1 % SOvH
Tetrahedral
= Conc. HNOv
o &
B | NO Paramagnetic OH
| 'Noll I piamagnetic ON NO
(O )NENTa spd f _|_
G= NO,
i Linear Picricacid




1¢.  Which of the following is metamer of the given Ans. (v)

compound (X) s NHy
0 N d
@_NH—&'_D Sol. H(_/’ i"" %EI 0 Adenine
H
X HH"" N2

0
" @i<e) o
d
™ OHC-.@ .NH—D HrC-C~ “SNH Thymine
he t

o Oymed () K

o NHx
(® NH-d _@ ..-r"'é .
Sol. Metamer [lllsomer having same molecular SN
formula. same functional group but different H o
alkyl/aryl groups on either side of functional Are bases of DNA molecule. As DNA contain four
group. bases. which are adenine. guanine. cytosine and
thymine.

10.  DNAmolecule contains ¢ bases whoes structure

areshown below. One of the structureisnot | <1, Match List Iwith List1II :
correct. identify theincorrect base structure.

o LISTT LISTII
N & Y (Hybridization) (Orientationin
Ou N PPl
N H..f ““N== AP ' bipyramidal
o .| asp ?quare p@“a‘l—
d . . i
(y HrC-C~" ™=NH spd
spd’
ey ¢
H 0 Choose the correctanswer from the options given
0] below :
d (W A-IIL. B-1. C-1V. D-II
) HeC - ™C+ ™NH (M A-IL. B-I. C-1V. D-III
' ¢ ‘ (" A-IV. B-III. C-I. D-II
. N___,. M Nz <
H = ™NHy () A-IIL. B-IV. C-1. D-II
NHY Ans. (¢)
Sol. sp gaﬁgr[be&raq{
- ar
o HC %‘E dspll
HCLNL- % spd [l Trigonal Bipyramidal
H - Octahedral

spdll



w. Givenbelow are two statements : 14.  Match ListIwith ListII :
Statement I Gallium is wused in the LISTI CISTII
manufacturing of thermometers. (Compound / (Shape / Geometry)
StatementII : Athermometer containing gallium Species)
isuseful for measuring the freezing point (vs1K) A | SF: I Tetrahedral
of brine solution.
Inthelight of the above statement. choose thé e HI Eé’gasr;'\}f,’a'
correctanswer from the options given below : BrOr V. - Bent T-shape
(v) Both StatementIand StatementIl arefalse DT NHI
(v)Statementis false but StatementIlis true. | 1 1 i
(v) Both StatementIand StatementIlaretrue. Choose the correctanswer from the options given
(¢) StatementIistrue but StatementIlisfalse. below :

Ans. (¢) (»A-IL B-III. C-1. D-1V

Sol. Statement-10 Correct

AL

Ans. (v)
Sol.

Statement - 11l False

Gaisusedto measure hightemperature
Which of the following statements are correct
A. Glycerolis purified by vacuum distillation
becauseitdecomposes atits normal boiling
point.

B. Aniline can be purified by steam distillatior
anilineis miscible in water.

C. Ethanol can be separated from ethano

water mixture by azeotropic distillation

because itforms azeotrope.

D. Anorganiccompound is pure. if mixed M.
remained same.

Choose the mostappropriate answer from the

options given below : (WA.B.ConlymA.C. D

onlyB.C.Donly)A.B.Donly

Option (B)isincorrectbecause anilineis
immisibleinwater.

(MA-IIL. B-IV. C-II. D-I
(mA-II. B-1V. C-III. D-I
() A-III. B-II. C-1V. D-I

Ans. (v)
Sol.
W oFt | ROBridisation i .
¢
[ as r::::;z-l “F
(By T BrFy | spd F
hybridisation B{_F
\r
D i Bent T-Shape
© ] BroF| 5P g Pyramidal;
hybridisation r
&0
of &
D)y NHIO Tsp H L
z | _|
hybridisation Nm o I
i
A4 . Tetrahedrg




In Reimer - Tiemann reaction. phenol is vr.
converted into salicylaldehyde through an

Consider the following complexes.

@5 COCIINHYYyoiz . @ Co(CNY .
intermediate. The structure of intermediate
i A) B
ON& @5CoNHMo(HYD)gz. @sCu(HYOyee
CHr © Dy
)
The correctorder of A. B. Cand D in terms of
OH wavenumber oflightabsorbed is :
CHCly
m MC>D>ASB
tmD>A>C>B
A>C>B>D
CHO ()B>C>A>D
()
Ans. (v)

Sol. Asligand field increases. light of more energy is

CHCly absorbed
(8 Energy lwave number
EHN
ANS. () vr. Match ListIwith ListII :
OH ONa+
Sol. LISTI LISTIT |
CHClv+aqNaOH CHCly e .
" (Precipitatingreagentand (Cation)
conditions)
Intermediate o )
: N MR~
[ B NHEHcNAR s gas |
OH ONar Al™
C-H o C-H Sr™
— b | | |
Choose the correctanswer from the options given
vi.  Which of the following material is not a below :
semiconductor. (WA-IV. B-III. C-II. D-I
(v) Germanium (mA-IV. B-III. C-I. D-II
(v Graphite () A-III. B-IV. C-I. D-II
(v Silicon
. () A-IIT. B-1IV. C-II. D-I
(¢) Copper oxide

Sol.

Graphiteis conductor Sol.

Theorybased question



ve. Theelectron affinity value are negative for : vv.  Whichamongthe following aldehydes is most
A BellBe - reactive towards nucleophilicaddition reactionss
B.NION - O O
B' QQ@NE ) H—E—H 1) CvHo—&—H

B, 0 o
E.AIDAI - ) CHV—H—H (%) CrHv—&—H
Choosethe mostappropriate answer fromthe ¢ o
options given below : 0
(DandEonly (mA.B.DandEonly Sol. H_(I_J_H has low steric hindrance at carbonyl
(mAandDonly (vyA.BandConly . : "
carbon and high partial positive charge at carbonyl
AllenAns. (9
carbon.
NTAANS. (V)

Sol. MBe+ellBe. - E.A=-ive vA. At-v.°Cand)atmpressure. acylinderisfilled
BN+e- [N - E.A=-ive with equal number of Hy. Iy and HI molecules for
©0:+e- [O - the reaction

-~ ellO - - .—ive Hy@)+Iv(@ — vHI@).the KP forthe processis
D E:ﬁ=_+|Vé Xxye X T
(DyNa+e = UNa - i AT :
E.A-+ive @sGiven : R=+ . .ayLatmKmoli
BAD +e- OA O- )
QDA (M
Ans.A.BandConly (M) () +. )

ve. Thenumber of element from the following that Ans. ()
do notbelongtolanthanoidsis : <ol On. o M DPTDDng
Eu.Cm.Er.Tb.YbandLu g p_ﬁFk—m o 0
m " ¢ nHIONHINI SOKP -

() (o o Xe
Ans. (¥) P
Sol. CmisActinide
va. Match ListIwith List1II :
LISTI LISTII

V. jl'hedensityof'x"Msolutior\(‘x'moIar)ofNaO'I- (Compound) (Uses)
isyv.yygmL~whilein molality. the concentration A TTodoform T Fireextinguisher
ofthe solutionisy m( molalh. Thenxis B Carbon I Insecticide
(Given : Molarmass of NaOHis ¢ g /mol) tetrachloride
)y.o Mvy.. C. JTCFC III. | Antiseptic
(MY.A (YA D | DDT IV Refrigerants |

Ans. () Choosethe correct answer from the options given

, yveor IM

Sol. Molality = Car below :

Vo OOV e (WAL, B-II. C-III. D-1V

Ve DX (m A-IIL B-IL. C-IV. D-I
BRNTER [N e carey () A-TIL, B-1. C-IV. D-II

' (0)A-IL. B-1V. C-1. D-III
X=¥

ANns. (v)



Sol. Iodoform - Antiseptic

CCl¢ - Fire extinguisher
CFC-Refrigerants

DDT -Insecticide

SbH xx

A conductivity cell with two electrodes (dark side)

are halffilled with infinitely dilute aqueous solution

of aweak electrolyte. If volumeis doubled by
adding more water at constanttemperature. t
molar conductivity of the cell will -

LS

(+)

'ém

!

(vnincreasesharply

1én

[
— 'CM

(vydecrease sharply
(¢)depend upon type of electrolyte

he

AY.

H+XKa=y.vyx s

orM

Coar=X X
XY

voor=x0...rKaisverysmall

Ka=1.yx\.=°

XY .
=1.Yx\e

DA o -8

X="Tx\»

Final solution: «..¥v=X+X+X

SEP D CRUE i F R T

oo v (T 1)) x 78 sAF x ¥ e s

“viovaxye Ovixye -

The differencein the'spin-only' magneticmoment
values of KMnO¢ and the manganese product
formed duringtitration of KMnO¢ against oxalic
acidin acidicmediumis BM. (nearest
integer)

Ans. (1)
(Y)remain same or can not be measured accurat8bl. Spin only magneticmoment of Mnin KMnOs = +

Spin onlyvalue of manganese product fromed
duringtitration of KMnO: aganist oxalicacidin
acidicmediumis=1

Ans. (M) Ans. 1
Sol. Solutionisalreadyinfinitely dilute. hence no g Time requwgdforu.«/.completlon ofgflrst .
_ o n orderreactionis time thetime required f
changein molar conductivity upon addition of] completion of 17 reaction.(nearestinteger,.
water Ans. (v)
\ vee g Voo
Sol. K- f ﬁ 0 ; I?
tn«'/ f "\H t4~'/ 4 AN H
SECTION-B o '
. . - : ‘ £NO
Av.  Considerthe dissociation of the weak acid HX s tas.a-ta =
. (i
given below taa a7 =ta /xr
HX@q) —~ Hagp+Xa@qg.Ka=1v.yxy. 7 . .
@9 = Hag+1a@Q ) r¢.  Numberof moleculesfromthe following which
@:Ka : dissociation constantiz can exhibithydrogenbondingis . (neal
The osmotic pressure of - . .» M aqueous solution ~ INtegen NO
, CH¥OH . HYO. CyHx. C Y
of HXaty.+Kis x\+ barnearest ’ T U HF. NHy
integern). OH
@sGiven : R= . «Ar Lbar Mol Kik ANS. (o)
Sol.

Ans. (v1)

NO¥Y
CHyOH. HYy@p= HF. NHv
. L oH

Canshow H-bonding.



Ae. a.v g of pure aniline upon diazotisation
followed by coupling with phenol gives an
orange dye. The mass of orange dye
produced (assume \..7 yield/ conversion) is

Ans. (x+) g. (nearestintegen

NHy Nt CP

NaNOy + HCI
T>0°C *

Sol.

AT O

Orangedye

Reaction suggeststhat y mole of aniline give
mole of orange dye.
so (mobhaniline =(molejorange dye

9.3g 0
93g ot

mass of orange dye
199g molXI

massoforangedye=14.4gv-g

Av.  Themajor product of the following reactionis

CHyClC-CHy 0000 O P!
(hNa/lig.NH

(ihdil.KMnQ
yvrK

Number of oxygen atoms presentin product

(nearestinteger).
Ans. (v

Sol. CHr - COC-CH D000MEoNs ¢,y !

(=
H.—- ¢ "
CHy

dil. KMnOg¢
H H
CHV—é— C—CHy

'oHOH
(ProductP)

AV.

Frequency of the de-Broglie wave of electionin
Bohr'sfirstorbit of hydrogenatomis___ " x\.Hz
(nearestinteger).

@Given : RH (Rydberg constant) = y. yax™).,
h(Plank's constant)=1.1x\" J.s. 4

Allen Ans. (11y)
NTAANS. (eA)

Sol.00- N
mv
_ hv
mvy
mv Vv
0o 00 frequency)
- i q y
Givenlmv‘ﬂ.\/\xh ]
Y
h=1.1xy. ™
¢.vih0hya
0- =11 e x Ve HZ
AR AR AAE]
01y x v H2
A, Themajor products from the following reaction
sequence are product Aand productB.
B (hBr | (hBry A
“halc KOHTeqy (i UHFAIOE00O Na - eq.»
The total sum of l electronsin product Aand
productBare (nearestintegen)
b ANS. (A)
Br
Br
2 O-==CL
P'is Br

HCOC-CH y-PN4

Br

(IO—CHY—CDCH

A)
Br
alcKOH
(req)
Br

B



A4

ANs. (Avy)

Sol.

Among CrO. CryOr and CrOr. the sum of spin-

only magnetic moment values of basic and

(Given atomicnumber of Crisvs)

BRIRboeric —__\«BM(nearestintegen.

CrO Basicoxide

CryOr Amphoteric oxide

InCrO. Crexistas Crand havellonly-¢ .4+
In CryOr. Crexistas €rand havellonly =v.av
Sum of spin only magnetic moment

=& 4+ Y. AV =A.VY

Jonly = avy x v+
Ans. Avy

Q.

Anideal gas. €Vl ¢ R . is expanded adiabatically

againsta constant pressure of y atm untill it

doublesinvolume. Iftheinitial temperature and
pressureisyaaKand o atm. respectively then the
K(nearestinteger).

final temperature s

@zCVisthe molar heat capacity at constant volume

ANs. (vve)

Sol.

u-q+w="
nCVIT = -Pext (V¥ -V1)
Vy=yWV\
NRT, DvnRT‘
PPy
Py=o. Ty=vaA

oT

P~ A
Y OV4A

no RTY=Tvy-1 DI’]RTY DnRT\ [l
Y - gpP P g

\ \

PutTy=vaA

oT
andH: YHYQI\

SolveandwegetTy=yve. 11K
TyOyveK

i
X



