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ANSWER KEY (AK)

PAPER
Q.No. 1 2 3 4 5 6 7 8 9 10
Ans. 3 2 3 1 3 1 1 2 4 2
Q.No. 11 12 13 14 15 16 17 18 19 20
Ans. 2 2 1 3 3 3 3 1 1 3
PART-A : CHEMISTRY Q.No. 21 22 23 24 25 26 27 28 29 30
Ans. 4 4 2 1 3 4 4 4 3 4
Q.No. 31 32 33 36 37 38 39 40 41 42
Ans. 1 2 3 1 2 1 2 3 4 3
Q.No. 43 44 45 46 47 48 49 50 49 50
Ans. 2 4 4 1 2 1 3 1 3 1
Q.No. 51 52 53 54 55 56 57 58 59 60
Ans. 3 4 3 1 1 2 4 3 1 2
Q.No. 61 62 63 64 65 66 67 68 69 70
Ans. 1 1 2 3 4 1 4 4 3 1
Q.No. 71 72 73 74 75 76 77 78 79 80
PART-B : PHYSICS
Ans. 2 2 1 3 2 2 2 1 1 3
Q.No. 81 82 83 84 85 86 87 88 89 90
Ans. 3 4 1 1 1 2 3 4 3 3
Q.No. 91 92 93 94 95 96 97 98 99 | 100
Ans. 2 3 4 3 4 1 2 4 3 4
Q.No. | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110
Ans. 2 1 4 3 4 4 3 3 1 2
Q.No. | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120
Ans. 4 3 3 3 4 2 1 3 4 4
Q.No. | 121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130
Ans. 1 4 3 2 4 4 4 2 2 2
Q.No. | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140
Ans. 1 3 4 4 2 1 1 3 3 4
Q.No. 141 142 143 | 144 | 145 | 146 | 147 | 148 | 149 | 150
Ans. 1 4 3 4 1 2 2 2 1 3
PART-C : BIOLOGY
Q.No. | 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160
Ans. 4 2 2 1 3 2 3 4 3 4
Q.No. | 161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170
Ans. 1 1 3 4 2 1 4 1 1 2
Q.No. | 171 | 172 | 173 | 174 | 175 | 176 | 177 | 178 | 179 | 180
Ans. 3 4 4 4 4 3 4 4 4 3
Q.No. | 181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 190
Ans. 2 3 1 3 2 1 3 4 3 4
Q.No. | 191 | 192 | 193 | 194 | 195 | 196 | 197 | 198 | 199 | 200
Ans. 4 3 3 1 1 1 3 2 3 2
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PAPER

PART-A: CHEMISTRY

14.

15.

LAl

= kt
A,
}\+N P2N N€
o No;

Nitrogen uses three p-orbitals and one s-
orbital for making bonds as it does not
have d-orbital.
N,Os § ¥IggIo §8 g9 & forw @ p-
HETH AT Uh S-HeAD B YA BT & D
THH I d-FHerd T8l Bl § |
1

X =

07 1.9

ry= K[A]]./Z [B]Z

ry = K[4A]L/2 [2B)2

On solving
I'2 = 8I’1
2 2
.- [HI] . 64— X
Ho]  [I5] 0.03 x0.03

X?= 64 x 9 x10-*

x=8x3x102=0.24

x is the amount of HI at equilibrium amount
of I, at equilibrium will be

AR R OHI @ x 71 & @ A WL, B

AT BT |
0.30 — 0.24 = s0.06

Wit
E 96500

3_9.95x10x60 _ L _ o
E 96500

If Assertion is true but reason is false.
Ife P FE & TAT BN Teid 2 |

1

P

4
Pr,0(9)

1 1/4
= Piyow = (K—]

p
= (10?)¥4 = 103 atm
Kp =103 x 760 = 0.76 torr

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

pH = 2 (pK, ~log C)
If K. pK, T pHT

There is no net movement of the
solvent through the semipermeable
membrane between two solution of
equal concentration.

M Arsdl @ ol [Aaad & 919 guURT=
f3reeh g1 faeias &1 &Is fa T B B |

Lyophobic colloid are irreversible

CN

g B = LiAlH,
OH
Schotten-Baumen reaction

fed—am+ AT

; ,COO ; ,CH,OH
+
Cl Cl

HNO,
CHa—(i‘,H—NHQ — CHS—(|2H—OH + N,

CH, CH,

CHCI/KOH
I—'CH -CH- _N=c—oduction oy, ~CH-NH-CH,

CH, CH,

/
A 1
= RRC\

Isopropyl methyl amine

CH.-CH-NH, _HNo, CH,~CH-OH N

CH, CH,
GHCI/KOH CHB_?H_N_:,Cm CH,~GH-NH-CH,
CH, CH,
arge e Hfe T
50% D + 50% L-isomer
50% D + 50% L-wHraad)
CH3CH,OH
/CH

_NaNO, N\ CH
~hcr > “cod >
CH,
N/
< : > < : > NCH,

CHs — O — CH(CHay), + HI —32X 5 H.cl

+ (CHs), CHOH
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Mg, ger

29. CH.CHBr ——— > CH,CH,MgBr -

30.

31.

Br
H,O'/H"
— C,H,CH, + Mg

OH

Electron withdrawing (-I, —M) groups
increases reactivity towards nucleophilic
addition reaction.

CHO

In NO, (-I, —M) group increases

NO,
the reactivity towards nucleophilic addition
reaction at CHO group.

ST (-, —M) T8 NG
ArTeHAS A & ufa fharefieaar sgr <a
g1

CHO

# NO, (-1, -M) &g CHO ¥ W

NO,
TWHEE  AMHS  Jf¥fhaw & i
fopamefierar &1 g1 <1 8 |
HBr

=CH, ——>
CH,CH,CH=CH, O,

Br

| C,H.ONa
CH3CH2(|3H—CH2 —_—

H

CH3—(CH,)—O—CH,CHj5

HBr in presence of peroxide gives anti
Markovnikoff addition product.

1°alkyl halide on reaction with C,HsONa
gives S\2 reaction.

HBr
CH,CH,CH=CH, ——
H,O,

Br
| C,H.ONa
CHaCH2C|3H—CH2 —_—

H
CH3—(CH,);—O—CH,CHjs

32.

33.

HBr &1 WReifIgS @1 SURAMT #§ AT gRI
TG HIH SIS YT BNell 2 |

1° Ufewd Belss C,HsONa & W1 Sy2
arfaforar <ar B 1

COOH

KOH(alc.)
CHCl,

CH3CH,CH,CH,;NH,

CH3CH,CH,CH,;NC + 3 KCI + 3 H,0
1° Amine Bad
smell of isocyanide

CHsC = CH + Amm. AgNO; —>
CH5;C=CAg" + HNO,

White ppt.
CH3CH,COOCH; + NaOH —*eat
CH3CH,COONa + CH;OH

anhy. ZnCl,
CH.CH(OH)CH, + Conc. HCI

2° Alcohol
CH, — |CH — CH, + H,0
Cl

cloudiness
appears in 5 minutes

CH3CH2CH2CH2NH2 M}

CHCl,
1° UHH
CH3CH,CH,CH,NC + 3 KCI + 3 H,0
SIS B gie
CHsC =CH + Amm. AgNO; —
CHsC = CAg' + HNO,
3dd 398

CH3CH,COOCH; + NaOH 1 »
CH;CH,COONa + CH;OH

anhy. ZnCl,
CH,CH(OH)CH, + Conc. HCI

2° Alcohol

CH, — cle — CH, +H,0
Cl

cloudiness
appears in 5 minutes
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34.

35.

37.

39.

40.

42.

43.

H————OH

H————OH meso form

CH,

FCH,COOH > CICH,COOH > BrCH,COOH
> CH3;COOH

There is very weak attraction between
benzene and methanol as compared to
attraction between their individual
molecules.

TEl 99 9 HYHlad & Hed JMHYY, D

AT AR & /e PO B Jo H
Afdd gddt B B

E°, =[E°, - E°],, =0.76 — 0.41=0.35V.
0.059 c
E ,=— 2" |og 2L
cell n g Cz
N, Hy0H
X HeoH = ==
o Ne,H.0n +Nhy0
w
025 _ 46
1w 100-w
46 18
w
025 _ 46
1w 100-w
46 18
w =46
w% = 46%
. 0.059 )
EZn2*| zn = EZn2*| Zn +T log[Zn™]

Comparing with y = mx + ¢, graph between

E and log [Zn?*] is a straight line

Zn?*| Zn

with positive slope and positive intercept.

o 0.059 2
E e 20 = Bz 20 +T log[Zn*]
y=mx +c ¥ T B W E e 20 @ l0g

[Zn2*] & 5= U el @1 B 9 gD
2 9 gTHS 3IRIUS &I |

0.059 c

44,  E,y=—- —= log -+

cell n g c,

46. NaHSO;

48. If both assertion and reason are true and
reason is the correct explanation of
assertion.

IfE HUA TAT BRU QI FE B TAT BRI
BT B FE IRAT BT ¢ |

49. Delocalization of w-electrons in phenoxide
ion
feTITsS MIH § n-Soideid &l
IEESIRIGa|

50. If both assertion and reason are true and
reason is the correct explanation of
assertion.

IfE HUT TAT BRU QA FE & qAT BRI
HUF P FE AT FRAT 2 |
PART-B: PHYSICS
51. There are 10 electrons and 10 protons in a
neutral water molecule.
So it's dipole moment is
p=q(2))=10e (2))
Hence length of the dipole i.e. distance
between centres of positive and negative
charges is
-20
:L:&:4xl0712m: 4 pm
10e 10x1.6x107%°
ISRIF O & 317 H 10 Selde iR 10 AeH
B 2
3 s9H1 fgga el p=q (2l) =10 e (21)
ga: fgga @ FIS e gE@El SR
FOMAR & Bl B dra Bl g
-20
:L:—G'A'Xlo :4><10’12m:4pm
10e 10x1.6x107%°
53.
s
l
N
pE— -
S N —M
L
M
Mnet = \/EM = ‘\/Eml
54. Key Idea :In a nuclear reaction, atomic

mass and number remain

conserved,

charge
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For a nuclear reaction to be com, pleted,
the mass number and charge number on 60. T=MxB = 1 =50i x(0.51 +3])
both sides should be same. _— -
. . =150li x j)=150kN x m.
If we com, plete the equation by choice (1),
then the complete reaction is letion | ) inf )
Total atomic number on on LHS = 92 + 0 = 61. Pep etion layer consist of mainly stationary
92 ions.
LU+ s S+ Xew + 3 e o ¥ JEgd: ReR o 8 2 |
Total atomic unmber on RHS . . o
—38+54+0=92 62. In meter br!dge experiment, it is assumgd
Total atomic unmber on that 'th.e resistance of thg L shaped plate is
RHS = 235 + 1 = 236 negligible, but actya!ly it is not so. The error
Total atomic unmber on created dug to this |s' called, end error. To
RHS =90 + 143 + 3 x 1 = 236 remove this 'the resistance pox and the
Thus, choice (1) is correct, unl;n(r)]wn Lesstance m;st be mtzrcha;ged
& T frares w e S and then t e mean reading must be taken.
TP — Hex A WA A > WAl e g P L-
- ° % o ° AP & wic FH IRY T0F 7, W
55. Metal plate acts as an equipotential T H T TE B g PRI IS :?%
surface, therefore the field lines should g T (end error) HEAN T| THAD
enter normal to the surface of the metal Ry & fou ufeRly dfed g srsrd gfeRly
plate. A -
. R 9Sd fear ar @ ud 99 ofad
gifcad wic |afawa |das @ Wil FaER s & |
Bl B | I Il XER G B @IS B WA
TR g Mmafaa B | 63. __NBA(cos0, —cosb;)
At
0.98 _
56. e _ =49 _ _4 (cos180—cos0)
P=1""1-_098 ~-20000.3x 7010~ (S0 COS0)
=e=84V
57. Given spring system has parallel
combination, so 1 1 L
Kogq =Kq +K and time period 64. 0= = =lp="¢
eq —K1+K2 JLC:  JL.Co 4
T=2n|— " _ _

(k1 +k2) 66. If either the e.m.f. of the driver cell or
fear war famra Reli &1 AR wASE ? potential difference across the whole
S keq =ky +k; potentiometer wire is lesser than the e.m.f.
T AR T = 21t f > mk of the experimental cell, then balance point

(ka+kz) will not obtained.
. N A9E AA B ga AT
59. In forward biased PN-junction, external R faga e
voltage decreases the potential barrier, so RYqE ar ) fAvarr, e a0 &
current is maximum. While in reversed ] )
biased PN-junction, external voltage faga aee 90 @ PH € q9 Wger fag
increases the potential barrier, so the T8 B |
current is very small.
PN-&f% W 3w ofFfa #, 98 diec 70. B+ nt ——  _Li" + ,He* Total atomic
fawa Uk P HH FR <Al & sHferd ORI number and mass number should be same
IFfpam 21 efe uwa Il # <Ew on both sides of the equation.
e faqa Uk @1 9g1 a1 ¥ | gAfed
gRT HT A9 987 HH BTl 2 |
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71.

73.

74.

75.

76.

77.

B+ Nt — L7 + He* THHI & Il
TR% HHTGI I TIHE AR BT AN THA
BT ARy |

The temperature co-efficient of resistance
for metal is positive and that for
semiconductor is negative.

In metals free electrons (negative charge)
are charge carriers while in P-type
semiconductors, holes (positive charge)
are majority charge carriers.

g1g @ forg uftRIg qmM Iorie FomEd B
g Td JEaad $ o UMD Bl & |

1 amu =931 Me V

Coc1:>

d
Cmedium: d — 6 :Ez
Car  g_t+' 6-45+42 2

K 9

Coc1:>

d
Cmmq: d B 6 :§:3
C t 45 2

T d-t+— 6-45+—
K 9

Cut off voltage is independent of intensity
and hence remains the same. Since
distance becomes 3 times, so intensity (I)

I
becomes 9 Hence photo current also

decreases by this factor i.e. becomes

E:2mA.
9

R fawg &1 99 dgar ® R T8 BRan
3 T | b g 3 A B AR § |

@ﬁqﬁmﬂ)éﬁﬁﬁmwaﬁﬁ

gRT S YUF W HH B SN I

%=2mAz‘rw@‘h|

U:%CVZ :%x4x10*6 x(400)2 =0.32]
By using hv—hvg =Kax
:h(vl_VO):Kl (|)
And Td h(vy —vg) =K;

...

78.

79.

80.

81.

82.

Vi—V K 1
~V1i=Vo _Ki _

Vo —Vqo KZ _E’
H 31 v Kvi=vs
ence : =T
07 k-1

polarizationgdoT

Velocity of photon (i.e. light) does not
depend upon frequency. Hence the graph
between velocity of photon and frequency
will be as follows

Velocity of

Frequency

BICH & 99 (AT ydm) AgRy W R
T8 PRAT| I WIS & 9 AR IMgRT B
7 W% = B |

BICH BT 97 (3)

Imafy (V)

Given X =X =50, this is the condition of
resonance. So V| =Vg,S0 net voltage
across L and C combination will be zero.
fm 8 X, =X =50, I8 Irge & Refa g
ST V|, =V, SEfT Ld C & FAloH WR
F decsl Y B |

(L2 7]

According to Einstein equation
hv =hvg +Khax = Kmax =hv—hvgon
comparing it with y=mx+c, it is clear to say
that,

This is the equation of straight line having
positive slope (h) and negative intercept

(hvg) on KE axis.

AR & FHIHRT A
hv=hvg +Kmax =  Kmax =hv—hvo 3!
LS y:mx+c,®WﬁWﬂ%W%ﬁ5,ﬂg
TS R ¥ B, Nra g g9 e (h) wd
IS (hvy) RUMHS UG RSt Spoll 31ed

A BIET SR |
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84. y-rays y-fovol

85. Since electron and positron annihilate f®
sAag v dioigiE fage & o 2
hc 6.6x10>* x3x10°

A= =
Etota  (0.51+0.51)x10° x1.6x107%°

hc 6.6x1073* x3x108

Ad. L= = I
Egze  (0.51+0.51)x10°% x1.6x1071°

=1.21x10"Pm=0.012A..

86. Electromagnetic wave require no medium
for their propagation.

g fIgd gEerm ™M B HeRvl & fo) wemm
DI AALIHAT el Bl |

87. By law of conservation of momentum

0= ml\7;_+m2V2 :>m1V1 =—m2V2

— ve sign indicates that both he particles
are moving in opposite direction. Now de-
Broglie wavelengths

A
Ay = " and Ay = h . .2 _MVp_,
myvy myv, Ay My
T[T GRefor e 9|

0= m1\7i+m2v2 =MV =-MyVy,
*v forg I8 Tmar & &, | @0 fawda
fam & wfeEr €1 o S-arell e

h . h Ay myvy

A= Tq Ay = ;T 1
Y myy 2 m,v, Ay mMyvy
Trivalent P -type
88. -Ge + -

=) Impurity semiconductor
frRaasit P-9aR &1

[Gel+
agl) IEATAD

89. Vimax = 0A = v =%=m\/A2 —y?

A2 3A2 J3A
A2_y2_ A 2 _3A” _V3A
= y 7 =Y 2 =Y 5
90. de-Broglie wavelength = h , Ims
mVrms

velocity of a gas particle at the given
temperature (T) is given as

92.

93.

94.

95.

96.

Qe e a—— " RY T qume

mVrms

(T) R A9 FO1 & e a8 (rms) a1
o= 8

1 - 3 3kT
Emvrms :EkT 3Vrms = ?
=MV =43k T

h h

- MVims - J3mkT

_ _\/mHeTHe _\/4(273+127) _ I8
Mre My Ty

2(273+27) \3

Comparing the given equation
f& gu Ffiaxol 1 o dA W
E =

y

Z.SECOSHZn x10° @jt — [TC x1072 @j X}
C sec sec

With the standard equation
UMD FHIBIT

E, = E,cos(wt — kX)
we get UT &Il & |

o = 2xnf =27 x 10°

f=10% Hz
Moreover, we know that 4 S & &
2n

= =k=nx102m?! = A=200m
y=asin(ot+¢)

=asin Et+¢ =y=0.5sin EHE
T 04 2

y= 0.55in(5nt + gj =0.5cos5nt

[, 1, v

Given

.80 . 80 . .
|C:—x|e:>24:ﬁx|e:|e:3OmA

By using ig =ip +ic = b =30—-24 =6 mA.
fear 8

.80 . 80 . .
|C:mx|6324:mxleble=30mA

ie =ip +ic = b =30—-24 =6 MmA

After the removal of first electron remaining
atom will be hydrogen like atom.
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97.

99.

100.

So energy required to remove second
electron from the atom

22
E= 13.6><T =54.4eV

.. Total energy required
=246 +54.4=79¢eV.
Yo goldnid e &M & 91 ¥¥ URAT]

BISRISH Jod URATY] &1 Hifd B8R B |
Sy WA ¥ TIRI golagd Maread &

2
forg smaad ot E=13.6><2T:54,4ev

;. B 3MaID FHoll = 24.6 + 54.4 =79 eV

For ‘OR’ gate X=A+B
i.e. 0+0=0, 0+1=1, 1+0=1,
‘OR' e & ford x=A+B

AT 0+0=0, 0+1=1, 1+0=1, 1+1=1
Total energy in SHM Ezémmzaz;

(where a = amplitude)
AR gad A H HA ol E:%mwzaz

(TET a = ATITH)
Potential energy Rerfast Sl

U :lmmz(a2 —y2):E—1mmZy2
2 2
a
When oiq y = >

4 4

2
EESE
4

= U—E—%mmz[—

Let x be the point where K.E. = P.E.
A1 fd=g x WK.E. = P.E.

Hence 3ra: %mmz(a2 -x2)= %mcozx2

4
:>2x2:a2:> X = a —:Zx/Ecm

NP

---- TEXT SOLUTIONS (TS) END ----
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Resonance : The Legacy of 21 Years (2001-2022) of Academic Excellence
JEE (Adv.) + NTSE b Scholars
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SINCE 2006 in International Olympiads
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