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PHYSICS
SECTION-A
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molecular diameter.
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temperature ofgas.
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Alongstraight wire of radius a carries a steady ¢v.

A capacitor has air as dielectric medium and two
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Case-vy: Withfriction ¢1.  There are y.. divisions on the circular scale of

a-gsinl-pgcosll a screw gauge of pitch v mm. With no
measuring quantity in between the jaws. the
0- l(gsinm Ougcoshty zero of the circular scale lies o divisions below
the reference line. The diameter of a wire is
- - then measured using this screw gauge. It is
|| & on || silnl] found the ¢ linear scale divisions are clearly
| 9singHgcos) 49 visible while 1. divisions on circular scale
\ coincide with thereferenceline. The diameter
H=1- I ofthewireis : (1) ¢. 10 MY ¢r%s. MM
¢o. Acoilofnegligibleresistanceis connectedin A (Oy.romm
ns. (v
serieswith 1 [ resistoracross v+ V. 1. Hz Sol. Leastcount -
- mml. . .ymm
supply. Avoltmeter readsr1V acrossresistance. XD
Inductance of the coil is : ZEroerror=+...omm
Reading=¢xymm+1:x+..amm=-...omm
() +.viH (MY.AH
=¢.oomm
(. yAmH (9)+.avH sv. Aprotonandanelectron have the same de Broglie
ARS. (1) wavelength. If Kp and Ke be the kinetic energies of
' proton and electron respectively. Then choose the
Sol. Vv correctrelation :
S (Kp ke HICRE
>
A mKp=Ke"
Ans. (%)
=) Sol. De Broglie wavelength of proton s electron =1l
vw'V/iHz
h
v1=1 R oo~ —
p
Y= = OR [ pproton - pelectron
XYURY
b Y
Y- Ot OKE- P_m
R=4. OO =
,..'X*L [Ja-¥ [ KEproton > KEelectron
@sKp > Kegz
XyOavy=v.. ) i . )
WL sn. Leastcountofaverniercaliperis
XY= IEN cm. The
X - Y AT\ A value of one division on the main scaleis y mm.
: Then the number of divisions of main scale that
OL=vAv. 14 coincide with N divisions of vernier scaleis :
L YALIA (\)[PZND]DD (V)EPZND]E]D
v 0 20N O o 20
L=..viH 2N0O10
M EN=-v) (z)@
0N




AnNs. (v)
Sol. Least count of vernier calipers - \

cm
Y nlq

[ Leastcount=)MSD-1VSD

let x no. of divisions of main scale coincides w

N division of vernier scale. then

X[ymm
VSD =
3
\ x[ ymm
] y-Ncm=ymm- N

\

X
YN mmpgmm-mm
N

0 O
HID—NDN

YN0\

Y
IfMis themassofisotope¢B.M pandMn ar

the masses of proton and neutron. then nucle
binding energy of isotopeis :
M\ e Mp +vMn-Mo)C
(")(Mo - oMp)C
Mo - vMn)C
(8)(Mo-oMp -vMn)C
Ans. (1)
Sol.B.E.-ImC -
(o Mp +vMn - Mo)C
Adiatomicgas{-y.¢)does .. Jofworkinan

X

¢q.

isobaricexpansion. The heatgiventothegasis :

(Mvo+] () ¢4+
(¥)vo+] (8)Yo+]
Ans. (1)

ForIsobaricprocess
w=Plv-nROT=1+"]
Q-=lu+w

0Q- " nROTONROT
Y

U0\ EnRrOT
Ho H
D_d]\lﬂn =vo+]

g, "

UT

SECTION-B

The coercivity of amagnetisox1- Aym. The
amountof currentrequired tobe passedina

oy,

solenoid of length v+ cm and the number of turns
ith

vor. SO thatthe magnet gets demagnetised when

insidethe solenoidis ... ... .. ..A.

Ans. (\+)
Sol.

ovy. Smallwaterdropletsofradius ...y mmareformed
inthe upper atmosphere and falling with a terminal
velocity of v+ cm/s. Due to condensation. if Asuch
droplets are coalesced and formed alarger drop.
the new terminal velocitywillbe ... .. ... .cm/s.
Ans. (¢9)
Sol. m=mass of smalldrop

M = mass of bigger drop
5" Rw([lg[hg

R

Alm=M
ar=ROR=YR

as Vt x R Radius double so Vtbecomes ¢ time
Jexyve=trcmys



oy.

0¢.

Ifthe netelectricfield at point P along Y axisisAns. (o)

. A
IS5 e,
0

zero. thentheratio

ot
q

wherex=..............

q vy [ve A
A I FSSEF YAy ESSE
g “Yoyvo o JX

AYe Yo
Ox /o v

oD‘h“,‘_

X=0

A heaterisdesigned to operate with a powse
v+++Wina\..Vline. Itisconnectedin
combination with aresistance of v.land a
resistanceR.toa .. Vmainsasshowninfigu
Forthe heaterto operateaty.oW. thevalue
shouldbe ............. [I.

]

o00.

r of

re.
bf R

Sol.

Sol.

Vy (oY
RheateF —P—D_\—"' D\'D

\Y
Forheater P~ OVIPR b
R

AsialternatitigemfE- . 1

applied to a capacitor of YypF. the rmsvalue of

currentinthecircuitis ... ... ... mA.

ANs. (vv)

C-ypfe  E=vy. ¥sinO. D

\ \

Xczﬁmxn Y

=vyYymA



o1. Two slits are y mm apart and the screen is Ans. (o)
located y m away from the slits. A light
wavelength o+ nmis used. The width of each Sol. P It
slit to obtain \. maxima of the double slit {4
pRkemUNition thaeendirdle slit  pattern is A .y
Lox Ve, .
Ans. (n) vV Q
Sol.d=ymm.D=ym.[0=0..nm
DDDBD v(D
\
Padta
a=d PR=y.cm
o
vee-tm VPQ-_' «R*R
I ¢
ov. =Yx\s ¢ O \
Anobjectof mass - .y kg executes simple MR Q) - ?D*'
harmonic motion along x axis with frequency of
@%@%Z At the position x - - . .+ m the objedt = o cm A body of mass M thrown horizontally
has kinetic energy - .cJand potential energy « |[¢§' with
The amplitude of oscillationis ... ... ... ... cm. velocity v from the top of the tower of
Ans. (v height H
Sol. Totalenergy=K.E.+P.E. .
touches the ground at a distance of \..m
atx=+.o¢em. T.E.=v.0++.6=1+.4]
T.E-ymlA=x.4 fromth@
I velocity_ fromthetop ofthe tower of height ¢H
Yo
) EDO.ZE]ZDD_DDAZ 0. o foot of the tower. A body of mass M thrown
\ o utd AliRtouchthe ground atadistanceof .. .. ...m.
OA=...1m
A_<cm Ans. (v v)
or.  Apotential divider circuitis connected with adg Sol M MV
source of v+ V. alightemitting diode of glow|in *"—“E_Y ey
voltage v.AVand a zener diode of breakdown ? : b
voltage of v.yV. The length (PR) of the resistiye H % sHi %
wireis y. cm. The minimum length of PQ to just :
glowthelLEDis ..........cm. i ; F
‘W.. -‘_X_I-
YH v (e YH
Ve Qv g xOg | Ov |-
"I V9 [
0 x=1e [l




1.. A circular table is rotating with an angular
velocity of [l rad/s about its axis (see figure).
There is a smooth groove along a radia
direction on the table. A steel ball is gently
placed at a distance of y\m on the groove. Al
the surface are smooth. If the radius of the
table is ¥ m. the radial velocity of the bal
w.r.t. thet‘?bleatthetime ball leaves the

tableisxyl m/s. where the value of x
IS

O
Il"-"\n__l-"-’
-m"
Hil——————
*m
ANns. (Y)
Sol. ac=O'x
vdv aQd2x
ax—
(v avi ®ix
VY OxyQ
— 00250
¥ 'O
VY ]2
_ OX"H3O
el s Julye




CHEMISTRY
SECTION-A
. Inqualitative test foridentification of presence of
phosphorous. the compoundis heated with an
oxidising agent. Which is further treated with nitfic
acid and ammonium molybdate respectively. The
yellow coloured precipitate obtainedis :

(WNaPO.\YMoO -
Ans.
™ ONH[Po. \wN#  [MoO
) INH[IPO.\¥MoO
' Sol.
(t)yMoPO v \NHNO -
Ans. (v
Sol. PO, +(NH)MQO ZL (NFPO, \vMoOxll  1e.
OrHPO,” Ammonium Canaryyellow ppt.

Molybdate (Ammonium phopho

molybdate)

wv. Forareaction Alk[IBUOv[cC

Ifthe rate of formation of Bis setto be zero then
the concentration of Bis given by : Sol.

M) KyKyasAge M (Ky = Kv)@sAge

o) (K + Kv) s Age () (Ky /K @sAde

ANs. () A

Sol. Rate of formation of Bis

dd
G PIROAOOKITB
.= k\@@A%_ kYé%B%gj

H*BoAnooBO
Ok20

.

When [l and [IB are the wave functions of atomic
orbitals. therr[lis represented by :
mIA-+0B mIA-0B
mOA+~IB @ 0A+0B

ANns. (Y)

Ans.

TEST PAPER WITH SOLUTION

Sol. Antibonding molecular orbitals are formed by

destructive interference of wave functions.
(ABMO) [l =00A-0B

Which one the following compounds will readily
react with dilute NaOHs

(v) CiH.CHYOH (v)CyHo.OH
) (CH»)COH (¢) CtH.OH
(€3]
OH ON &
+NaOH +HYO
Stronger ACID than HYO

The shape of carbocationis :

(vntrigonal planar (vydiagonal pyramidal

(v tetrahedral (¢v)diagonal

Q)
H

Carbocation
H H
Trigonal planar

Given below are two statements : Statement

() : SNy reactions are 'stereospecific'.

indicating that they result in the formation
onlyone

stereo-isomers asthe product.
Statement DI : SN\ reactions generally

result in formation of product as racemic
mixtures. Inthe

light of the above statements. choose the
correct

answer from the options given below :

(v) StatementIistrue but StatementIlisfalse
(v)Statementlisfalse but StatementIlistrue

ANS. () Both StatementIand StatementIIis true (¢)
Sol. SHHNYEIRAknt 1 and Statement I is false

SNl Racemisation



1v. Match List-Iwith List-II.

List-I List-II
(Reactions) (Products)
NHy OH
CHO
et ()yNaNOy + HCI s
A) | = O |
L (hHYO.warm -
OH OH
e NayCryOv
T A
OH OH
1 COOH
(i) CHClr+aq NaOH
© 7] a1 @/
(hH*
e
OH O
D || w0 W |
(iihbH*

Choose the correct answer from the optionsg
given below : (1) (A)-dID). (B)-dD. (O-I). (D)
AV) (0 A)-AV) . (B)-dD« (O-dID« (D)-D (v) (A1
D BY>-AVY. (O-AD. (D)-dID (& A-dD. (B
V) (O-D« (D)-dID

ANns. (&)
NHy OH
Sol = E (iyNaNOr + HCI - |
o (ihHYO.warm i
OH o)

e NarCryOv ,
i || —rvsor ||

OH

OH
CHO
l.-'l‘- (l)CHCInanaOH e
.\j(n)H* e |

OH
COOH
e
L= f:f
e,

(hNaOH

(II)CO\’
(ibH*

TA.

Match List-Iwith List-II.
List-I
(Test)
(A)Bayer's test M
(B)Cericammonium D)
nitrate test
(C)Phthalein dye test (II)Alcoholic-OH
group
(D) Schiff's test dV)Unsaturation
Choose the correct answer from the options
given below : (\) (A)-dID. (B)-D). (O)-AV). (D)-
dD ) A-dD« B)-dID« (O-AV) (D)-D) (v) (A)-
IVy. B)-D« (O-dDh. (D)-dID) (&) A-AV). (B)-
dIDh « (O-Oy« (Dy)-AD

List-II
(Identification)
Phenol
Aldehyde

Ans. (¢)
Sol. (A)Bayer's test [l Unsaturation

4.

(By Cericammonium nitrate test [l Alcoholic-OH grot
(C) Phthalein dye test [llPhenol

(D) Schiff's test HIAIdehyde

Identify the incorrect statements about group 1o
elements :

(A) Dinitrogen is a diatomic gas which acts like an

inertgas atroomtemperature.

(B) The common oxidation states of these
elementsare-v. +vand +e.

(O)Nitrogen has unique ability to form pll-pll
multiple bonds.

(D) The stability of +o oxidation states increases
downthegroup.

(E) Nitrogen shows a maximum covalency of 1.

Choose the correctanswer from the options given

below.

WA (B).(Dyonly

B D). (Eyonly

M A (OB only
(vy(Dyand (B)only

AnNs. (¢)

Sol.

(D)Duetoinert pair effect lower oxidation state is
more stable.

(EyNitrogen belongs to ¥ périod and cannot
expand itsoctet.



v+. IUPACname of following hydrocarbon X)is :
CHr-CH-CHy-CHy-CH=-CH-CHy-CHr

&Hr X éHr &Hr

) Y-Ethyl-r . 1-dimethylheptane
(v) Y-Ethyl-v.1-diethylheptane
("M Yo 1-Trimethyloctane

(o) ¥.¢.v-Trimethyloctane

Ans. (v)
) Y Y ¢ 0 1 \ A
Sol. [CH-CH-CH-CH-CH-CH-CHy-CHr
de CHr CHy

v.o1-Trimethyloctane

vi. The equilibriumCrva[l N rCrOzD is shifted to

therightin :
(v anacidicmedium
(v)yabasicmedium
(v aweakly acidic medium
(¢)aneutral medium

Ans. (Y)

Sol. CrYO%ﬂo;HD\YCrO?D

VY. U
Given below are two statements :

Statement ) : A Buffer solutionis the mixture
asaltand anacid or a base mixedin any partic
quantities.

Statement dI) : Blood is naturally occurring
buffer solution whose pH is maintained by

HYCO / HCO ®concentrations.

Inthelight of the above statements. choose th
correctanswer fromthe options given below.
() StatementIisfalse but StatementIlis true
(v) Both StatementIand StatementIlistrue
(v) Both StatementIand StatementIlis false

(¢) StatementIistrue butStatementIlis false

Sol. Buffer solution is a mixture of either weak acid /

of

ular

e

Ans. (V)

VY.

Ve,

Vo.

weak base and its respective conjugate.

Blood is a buffer solution of carbonic acid HyCO¥
and bicarbonate H(;OI]

Statement \ isfalse but StatementIlistrue.

The correctsequence of acidicstrength of the
following aliphatic acids in their decreasing order
is -

CHvCHYCOOH. CH+COOH. CH*CHYCHYCOOH.
HCOOH

(m»HCOOH < CH¥COOH <« CH¥CHYCOOH «
CHvCHYCHYCOOH

(YHCOOH <« CHrCHYCHYCOOH «
CHvCHYCOOH <« CH+COOH

(v) CHr¥CHYCHYCOOH « CHyCHYCOOH «
CHvCOOH «HCOOH

(¢) CH¥COOH <« CHvCHYCOOH «
CHyvCHYCHYCOOH «HCOOH

Ans. (V)
Sol. CH¥CHYCOOH . CHvCOOH. CH+*CHYCHYCOOH.

HCOOH
The correctorderis :

HCOOH <« CH+¥COOH <« CHyCHYCOOH «
CHvCHYCHYCOOH

Given below are two statements :

Statement ) : Allthe following compounds react
with p-toluenesulfonyl chloride.

CiHoNHy (C1iHo)YNH (CiHorN
Statement dD) : Their productsinthe above
reaction are solubleinaqueous NaOH.
Inthelight of the above statements. choose the
correctanswer fromthe options given below.
(1) Both StatementIand StatementIIis false
(v)Statementlis true but StatementIlis false

(v) StatementIisfalse but StatementIIis true

(¢) Both StatementIand StatementIlistrue

Ans. (v
Sol. Hinsberg test given by \°*amine only.

M

The emfofceIITD\Trl] D[\ CUR’/H)CU is . ArVat
.. )
vaaK. Itcould beincreased by :
(v increasing concentration of Tyions
(v increasing concentration of both Ty ahd Cuions

(v)decreasing concentration of both Ty and Cuions

(¢v)increasing concentration of Gons



Ans. (¢)
Sol.

Anodic Reaction

Cathodic Reaction

HY osH T Hhadde H

cull el
OaqO O CUDSD

A - [ml
F Cuan \ HCu
Overall kedox Reaction I, IEEID Da(% u DagU- - OsO

vi.

Ans. (v)

Sol. As electronegativity increases non-metallic nat

vov0d) T,00

E QOE° O IOGHCE
cell cell Y S-UUE
O O

Ecellincreases by increasing concentrationofgz:Cu

ions.
Identify the correct statements about p-block
elements and their compounds.

(A) Non metals have higher electronegativity

metals.
(ByNon metals have lower ionisation enthalpy
than metals.
(C) Compounds formed between highly reactiy
nonmetals and highly reactive metals are
generallyionic.
(D)The non-metal oxides are generally basicir
(E)The metal oxides are generally acidicor
neutralin nature.
(Dyand (Eyonly m@Ayand G only

(v (Byand (Eyonly (v)(Byand (Dyonly

increases.

Along the periodionisation energyincreases.

Vv.

Given below are two statements : Statement
(D : Kjeldahl method is applicable to estimate
The
nitrogen present in pyridine can easily be

nitrogen in pyridine. Statement dD) :

converted into ammonium sulphate in
Kjeldahl method. In the light of the above
statements. choose the correct answer from
the options given below. (1) Both Statement I
and Statement Il is false (v) Statement L is false
but Statement II is true (v) Both Statement I
and Statement Il is true (¢) Statement I is true

butStatementIlis false

Ans. (v) Sol. Nitrogen presentin pyridine can not be

hg:gtimated by Kjeldahl method as the nitrogen

presentin

pyridine can not be easily convertedinto

ammoniumsulphate.

€va.  Thereaction :
\
X Hr(g) DAgCl (S) O Hgm DC|<DaQ> DAg (s)
nature.
occursinwhich of the following galvaniccell :
¥ Ptl-‘.l Q) ‘ HCl(SO|n.) AgC'(S) ‘Ag
m Pt’H g ‘ HCl(soIn .LAgNOr(am‘ Ag
™ Pt‘H Y(@) ’ KCl soln .>‘AgC|<s>‘Ag
Lre
(Z)Ag/chCj (s) ‘ KCl (soln.)‘AgNOr(aq ‘Ag
Ans. (v)

High electronegativity difference results in ionjicSol. Anodichalf cell

bond formation.
Oxides of metals are generally basicand thato

non-metals are acidicin nature.

Gas-gasionelectrode

\
sz@ED HO,JJed



Cathodic Reaction

Metal-metal insoluble saltanion electrode

Agl,  flelllAg

Os0O
AgClDFAQD;qDDCIQan

AgCleH el U\QDSECJ %aq[l

Overall redox reaction

\
* HZDgD[IAgCI DSE HDDa(HCIQanDAg Os0O
Cell Representation

PtiH ,, [KCl o, [AGClAg

(soh

va. Givenbelow are two statements :
Statement ) : Fusion of MnOy with KOH and 4

oxidising agent gives dark green KyMnOs .
Statement dI) : Manganate ion on electrolytic
oxidationin alkaline medium gives permanga
ion.

Inthelight of the above statements. choose th
correctanswer from the options given below.

(v) Both StatementIand StatementIlistrue
(v) Both StatementIand StatementIlis false
(v) StatementIistrue but StatementIlis false
(¢) StatementIisfalse but StatementIlis true

Ans. (\)
Sol. MnOy + sKOH + Oy 0000Y&IMNO < + YHYO
Dark green
Electrolytic oxidationin alkaline medium :
Atanode :

MnOstliinol: el

A+.  Match List-Iwith List-II.
List-I List-II
(Complexion) (Spin only magnetic
momentinB.M.)
@sCr(NHY)w A
B Oy g
@NiCliag
@sCoFigs
@sNi(CNY AV) ¥ . A¥
Choose the correctanswer from the options given
below :
M A=« (B)»-AV) « (O-AD « (D)-dID
M A)-AV)« (B)-dID« (O~Dy« (D)-AD
: o) A-AD « B)-AV)« (O)-D)« (D)-dID
() A)-AD .« (B)-AIDh . (O)-D« (D)-AV)
"HRs. )
Sol. (A)@sCr(NHrige
€ Cr+ .vd"

n=y(unpaired electrons)

O~r.AvB.M.dD
(B) @:sNiClas

Nitvd *

n=vy

O~Y.ArB.M. V)
(O) @sCoFige

Co™ :vd

n=¢

O~ ¢.4:B.M. D
(D) @:sNi(CN)F

Nitvd *

n=.

0-.B.M.dI



AV

ANS. (¥A)

Sol.

Ovv.1ava
DU;ap:“A

AY.  Number of molecules having bond order ¥ fror
thefollowingmoleculeis___
Cy.Orv.Ber:Liv. Ner.Nv. Hex

Ans. (v)

Sol. Cv

SECTION-B
(lvapH for wateris+¢ .. ¢4 k) mol at'y bar and
\++°C. Changein internalenergy for this
vapourisation under same conditionis _____|
mof. dnteger answer)
(GivenR=A.v)JKmol
HOO; .« HO@) DH:/ap[]b.v«kJ/mole
DHLapDDU\QpDDnRgT

O0A. v Owve.vo
0

¢+ valllU.
vap Yoo

QUu. DO¢oovaly. vavy
vap

aver: [ st (VS [YS% [Je¥S' HEPYXDDYPY H

B.O.:AE Oy

Or
over: hslevs. bys evs vpz -

Hmp;@ Drp;H Ele px00ey PYH

B.o.- " U0y
Y

Bey
ey : s dlers Hys. Hars -

B.O.- '

0.

Liv

=}

ey : s flers s -

B.0.- 2"

Ney
e Dsdlarso Drsillerstvpz

Hmpx[ll]rpvyH Hvp, DY HE TR
i vollye

¥

B.O.

.

Ny
oter: hsillersilys fers HEp; 0 Dp;/HD*p;

B.O.-' Uty
Y

Hey

(tey: D\Szﬂiﬂs N

vy
B.O.- 0.
Y
av. Total number of optically active compounds from
thefollowingis
CHr OHOH  CHy-CHy-CHy-CHy-OH.
J — —_— —_—
ho¢C on \)EK/‘CHV CH- CH-CHr
L CHrOH < by &
T CH.-CHy-CH-CH-Cl.
(CH)GH-CH-CH-Cl
Ans. (v
Sol. CH-CHy-CH-CHr
d
r¢.  Thetotalnumber of carbon atoms presentin
tyrosine.anaminoacid.is____
Ans. (1)
Sol. Tyrosine

0]

OH
HO Hy

Number of carbon atoms =4



re.  Two moles of benzaldehyde and one mole of ax.  Totalnumber of unpaired electronsinthe complex

acetone under alkaline conditions using ion s CoNHFaz and wsNiCl s is
& =5 6 ‘*i

aqueous NaOH after heating gives x as theg

major product. The number of [l bonds in the Ans.
Ph E ||3_r| Unpairede-=-
Sol. ™ C-0+CH-C-CH+0-C ¢

H = ¥ B s Aoevortyay

g iNaOH/l] Ni* rd )
0 Aldol Unpairede=v

P .

"h‘\c _CH-CLlcH-c ~ L reRdfgrsatien Xy Wavenumber for a radiation having o+« A
= x

wavelengthisx x 1. cm. Thevalue of xis

Av.  Total number of aromatic compounds amon(g the

followingcompoundsis __ .

| oo Ans. (\vye)
g -
O X QOO0 | s swmenor boatiice
=N Sol. w=waveno.)= g_oa..[lr. VWY £
Ans. (v OR

Sol. E:] vwyelyveemly O0x = yvvye
N

. . , 4+.  Asolutionis prepared by adding y mole ethyl
Av. Molality of an aqueous solution of ureais¢.¢:m. prep y g y

Mole fraction of ureain solutionis X x5 « . alcoholin « mole water. The mass percent of

Value of xis . (integer answer)

soluteinthesolutionis___ (Integer Answ

Ans. (ve)
. . Given : Molar massin g mol Ethyl alcohol : ¢x.
Sol. Molality of ureais ¢.¢¢ m. thatmeans ¢. ¢s moleg ( g y

water : \a)
ofureapresentiny...gmofwater.
Ans. (vv)
T
OX rea — Sol. Mass percent of Alcohol
goeell ')
MasEofeth%!alioh,ol
=4, Ve = v
OR
YIFR §0 s
- Over = Saa
ve [y Oy vOex0alva

X=vs¢ =yv.vv  Orxy




