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INSTRUCTIONS

The test is of 3 hours duration.

The Test Booklet consists of 90 questions. The maximum marks are 360.

There are three parts in the question paper A, B, C consisting of Physics, Chemistry and Mathematics
having 30 questions in each part of equal weightage. Each question is allotted 4 (four) marks for correct
response.

Candidates will be awarded marks as stated above in instruction No. 3 for correct response of each
question. ¥4 (one-fourth) marks of the total marks allotted to the question will be deducted for indicating
incorrect response of each question. No deduction from the total score will be made if no response is
indicated for an item in the answer sheet.

There is only one correct response for each question. Filling up more than one response in any question will
be treated as wrong response and marks for wrong response will be deducted accordingly as per instruc-
tion 4 above.

On completion of the test, the candidate must hand over the Answer Sheet to the Invigilator on duty in the
Room/Hall. However, the candidates are allowed to take away this Test Booklet with them.

Do not fold or make any stray mark on the Answer Sheet

USEFULDATA

Atomic weights: Al =27, Mg=24, Cu=63.5,Mn=155,C1=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, Ni = 58.5, Sr = 87.5,
Hg=200.5, T1=204,Pb =207 [Take :In2=0.69, In3=1.09,e=1.6 x 10", m=9.1 x 10> kg ]

Take g= 10 m/s? unless otherwise stated
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CHEMISTRY
SECTION 1 (Maximum Marks : 32)

This section contains EIGHT (08) questions.

Each question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct
answer(s).

For each question, choose the option(s) corresponding to (all) the correct answer(s).

Answer to each question will be evaluated according to the following marking scheme.

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and both of
which are correct.

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct
option.

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : —1 In all other cases

Atomic structure

1.

The ground state energy of hydrogen atom is —13.6 eV. Consider an electronic state ¥ of He" whose energy,
azimuthal quantum number and magnetic quantum number are —3.4 eV, 2 and 0, respectively.

Which of the following statement(s) is(are) true for the state 'V ? Question ID : 337911184

(1) Itis a 4d state

(2) The nuclear charge experienced by the electron in this state is less than 2e, where e is the magnitude of the
electronic charge

(3) It has 3 radial nodes

(4) It has 2 angular nodes

BTSSIoT URATY] & f=Ta 31a=el (ground state) @1 Ho1i —13.6 eV & | 7149 ISR f& He* @1 Seragif+a srawern

¥ &1 S, farel qared ¥ (azimuthal quantum number) T I FTCH F&AT (magnetic quantum
number) $HHI: 3.4 eV, 2 3R 0 2 | & T HrHi 7 A 3raxen ¥ & HaH § e HUH DI/ H B/8 —

(1) TE Ueb 4d 3fawen &

(2) 9 JATAT H SAFG [ 2e H HH MWD AT (nulear charge) JATHd HRAT 8, STel e gelagii~ie a9 (elec-
tronic charge) HTARATIE |

(3) 39 3 357 9IS (radial node) &
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(4) 5% 2 BIofig € (angular node) &

Ans 1,4
2
S. —3.4:—13.6><Z—2
n
-34= —13.6><i2
n
n=4
(=2
m=1

So electronic state is 4d
— Since only one electron is present,
nuclear charge is not shieded and nuclear charge experienced by the electron in this state will be 2e.
— No of radial node=n—/—1
=4-2-1=1
no of angularnode=/=2

Carbonyl (aldehyde, ketone)

2. Choose the correct option(s) for the following reaction sequence
/ : 2+ . P
= CHO i)Hg"",dil.H,SO, 1)SOCl, Zn—-Hg
i) AgNO; ,NH, OH ridine conc.
/@f iii)Zn~Hg,cone. HCI . Q i}),AlC13 > R HClﬁ S
MeO
Consider Q, R and S are major products Question ID : 337911187
/©/\/\ COH
(1) MeO 5 MeO
R O
0 MeO
R S
OH
(3) MeO MeO
Q S
(4) MeO | l Meo/@o
(0]

S
R
o1 arfafehan o9 & folg |el fdded /faded] & iy —
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= CHO  He.73H,50, 1)SOCl, Zn-Hg
ii)AgNO;,NH, OH Q faRem (pyndme) s R argHCI S
i) Zn—Hg,w=HCI i) AICI 7 7
eO

Q, RTer S &1 4= IeUT& AT —

/©/\/\002H

R O

3) Me0/©/l\/\ MeO

S
4) MeO~ li !I /CO
(0]
Ans 1,2
0] ﬁ CI)H
Il
=C—-CH>—CH=0 C—CH2—CH2>—-CH=0 C-CH>—CH=>—C=0
HgSO, /dilH,SO, AgNO, /NH,OH
OMe
Cl
- Hg m SOC|2/Py m
MeO
S.

AlCl, Zn-Hg /(@O
— > MeO’ : ; —>H ol MeO
O (S)

(R)
Polymer

3. Choose the correct option(s) from the following Question ID : 337911188
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(1) Natural rubber is polyisoprene containing trans alkene units

(2) Nylon-6 has amide linkages

(3) Cellulose has only a-D-glucose units that are joined by glycosidic linkages

(4) Teflon is prepared by heating tetrafluoroethene in presence of a persulphate catalyst at high pressure
1 5 9 9l fddeu /e o g —

(1) Ut TR diferemgani= (polyisoprene) & fS=T# fauet (trans) Tea= Ui a1 8

(2) -6 (nylon—6) H YHSS T & |

(3) Trgr (cellulose) H ®aet o-D-Tefa ™ Ui & Sl Telsdargel 98+ (glycosidic linkages) §RTSIS &

(4) THH (teflon) 1, SETHFSIRIIH (tetrafluoroethene) 1 TRH dRe, WRAFHE (persulphate) IIRE Bl IuReIfr

H 9= T4 UR IR A2 |
Ans 2,4
S. (1) Natural rubber is polyisoprene containing cis alkene units.

(2) Nylon-6 has amide linkages. It is fact.
(3) Cellulose has only B-D-glucose units that are joined by glycosidic linkages
(4) Teflon is prepared by heating tetrafluoroethene in presence of a persulphate catalyst at high pressure via
radical addition mechanism.
Alkyl halide, alcohol, ether
4. Which of the following reactions produce(s) propane as a major product? Question ID : 337911185

Br
(1) Hsc/\/CI Zn,dil HCI 2) . C)\/Br zn
3

(3) HSC \/\COONa L HZO electrolysis (4) HSC \/\COONa NaOH,CaO,A
&1 g for= arfiferamaii +, foa (fehr) srffshan(erfarfdsanaii) 3 U1 (propane) U& IR0 IS &7

Br
(1) Hsc/\/CI Zn,dil HCI 2) . C)\/Br Zn
3

3 ENA\cooNa +HO— e, (4) HONA oo —encos
Ans 1,4

Zn, dilHCI

N Zn,ajHCI \/\

Cl

CHs
(3)  TNGooNg —NeoHCa0a P

p-block

5. With reference to aqua regia, choose the correct option(s) Question ID : 337911182
(1) The yellow colour of aqua regia is due to the presence of NOCl and Cl.,.
(2) Aqua regia is prepared by mixing conc. HCl and conc. HNO, in 3 : 1 (v/v) ratio.
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Ans

(3) Reaction of gold with agua regia produces an anion having Au in +3 oxidation state.

(4) Reaction of gold with agua regia produces NO, in the absence of air

CFEIRSTR (aqua regia) & Fa¥ 1 81 fdded /fdaed &1 7ra+ diforg —

(1) TS &1 e =1 NOCI 3R CL, &1 SuReifd & SR ¢ |

(2) werarfSran @1 wifed HCI 3R wrfad HNO, & 3 : 1 31midf=e #731 (v/v) o fRs101 3 a1 Siren & |
(3) QRIS &1 A1 & AT A TR T S0 (anion) ScdTfad BId1 & fSRAH Au 1 ifRATnRoT 3Rl 3 3 |
(4) A1 BT vFaRRTT & A1l ga1 B Ui # 1fAfhar v R NO, Scnfed ern 2 |

1,2,3

3 Conc. HC1+1 Conc. HNO, —— NOCI +2[Cl]/Cl, +2H,0

+3 +3
Au+3[Cl]—> AuCl, %H[Auch}

HCI

Complex acid

(1) The yellow/organe colour of A.R. is due to dissolved Cl, (Chlorine) and NOCI (Nitrosyl Chloride)
(2) Aquaregia is prepared by mixing Conc. HCl and Cone. HNO, in 3 : 1 (v/v) ratio.

(3) In AuCl, (or) H[AuCl, ], gold has +3 oxidation state.

Alkyl halide, alcohol, ether

6.

Ans

Choose the correct option(s) that give(s) an aromatic compound as the major product

Question ID : 337911186

Br

HsC
i)alc. KOH
(1) \(\BI’ ii)NaNH, N (2) NaOEt

iii)red hotiron tube,873K

(3) © + Cly(excess) wUv.s0K (4) @ NaOMe

T fameu /fdwedl &1 g s /R Wit s Sre g1 8/8 —

Br

HsC
i)alc.KOH
(1) \(\Br ii)NaNH, N (2) | NaOEt

iil) @Ter e wie Aferar, 873K

(3) © +Cl (GT@—CF) AT H) __UV.S0K o (4) @ NaOMe

3

|

v

CHs

\/\Br (i) Alc.KOH, NaNHz , \% redhot iron tube /@\
(1)

Br

o=

Aromatic
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Metullurgy

7. The cyanide process of gold extraction involes leaching out gold from its ore with CN™ in the presence of Q in

water to form R. Subsequently, R is treated with T to obtain Au and Z. Choose the correct option(s)
Question ID : 337911181

(1)Zis[Zn(CN),]* (2)Ris[Au(CN),]7 (3)QisO, (4)TisZn
ARIATSS UshH (cyanide process) 3 I & fsRYT (extraction) H S 3RD W CN- gRT I H Q & IURAfT
¥ et (leaching) R R 991 ® | 39& yzard, R &1 T ¥ fadee &R, Au 3R Z U< Brd 2 | 1 § & 9
fadheu/fadmedi &1 g —
(1)Z8[Zn(CN),> ()REB[AuCN),I” (3)Q&O, (4)T2Zn

Ans 1,3,4

S. Au—S020 T AY(CN), | —Zlednen) |, ['70 (CN), ]2‘ + Au

(R) (2)
Type of reactions
8. Consider the following reaction (unbalanced)

Zn +hot conc. H,.SO, - G+R+X

Zn+conc. NaOH > T+ Q

G +H,S +NH,OH — Z(a precipitate) + X +Y

Choose the correct option(s) Question ID : 337911183
(1) Z s dirty white in colour

(2) Ris a V-shaped molecule

(3) Bond order of Q is 1 in its ground state

(4) The oxidation stateof Znin T is +1.

Pt arfpanail (Srqeicl) o) R Y |

Zn+ A= H,80, > G+R+X
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Ans

Zn + a7 NaOH — T+ Q
G +H,S + NH,OH — Z(Ts 3rdgia) + X +Y

|E fddweu/faeedl o g —

(1) Z %11 areres 2 (dirty white) 2 |

(2) R U& V-3&HR &1 377 3 |

(3) =t fTam *ra=er (ground state) # Q &1 31§ % (bond order) U 2 |
(4) T # Zn @ 3ifeRfea<oT 3= (oxidation state) +1 2 |

1,2,3

Zn + 2hot Conc. H,SO, ——ZnS0O,+80,+2H,0
(@) ®) (X

+2
Zn +2Conc. NaOOH ——Na, Zn O, +H,
(T) Q)

ZnSO, +H,S + 2NH,0H — ZnS | (Z)+ H,0(x)+ (NH,), SO,

White PPT

SECTION 2 (Maximum.Marks : 18)

This section contains SIX (06) questions. The answer to each question isa NUMERICAL VALUE.

For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual
numeric keypad in the place designated to enter the answer. If the numerical value has more than two decimal
places, truncate/round-off the value to TWO decimal places.

Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +£3 If ONLY the correct numerical value is entered.

Zero Marks : 0 In all other cases.

Isomerism

1.

Ans

Total number of isomers, considering both structural and stereoisomers, of cyclic ethers with the molecular
formula C,H,O is Question ID : 337911194
HREATHD (structural) 3R B (stereo) THEIEN (isomers) &1 Bl A R, 3AT0qH = C,H,O A 9 =ftha
$oRi (cyclic ethers) & FHGIAT &I Hol T §

10
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o)
[ ] _k __] / N\ =10
S. (R+S) / (R+S) (R.R), (S, 8)
(R,S)

Mole concept-2

2. The amount of water produced (in g) in the oxidation of 1 mole of rhombic sulphur by conc. HNO; to a

compound with the highest oxidation state of sulphur is

(Given data : Molar mass of water = 18 g mol™) Question ID : 337911189
1 #ret fquHerarer wewx (thombic sulphur) @1 HNO, g1 S{TeRiTeR01 0 Ur1 3R U 1ep, Fr Tehr 1
SATRATBHROT NN ITaaH &, IedTfad BIdT & | SeaTfad U= @l /137 (g ) 2l
(& 711 : Ui 1 ATeR G4 18 g mol ™)
Ans 288 gm
S. S; + HNO,——8H,SO, + NO, + H,0

S, +48HNO, —>8H,S0, +48NO, +16H,0

Imole 16mole
Mass of H/O =16 x 18 =288 gm
Hydrocarbon(alkane,alkene, alkyne)

3. Total number of hydroxyl groups present in a molecule of the major product P is
— it kMO, exces] 7> P Question ID : 337911193

T IATE P & Ueb 3103 BlgglfaRict Aa] $! Kol A& 2l

— i)H, ,Pd—BaSO,,quinoline P
ii)dil. KMnO, (excess),273K

Ans 06
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H H

dilKMnO,, OH
273K
HO HO OH OH OH
Chemical kinetics
4. The decomposition reaction 2N,0,(g) —2 5 2N,O,(g) +O,(g) is started in a closed cylinder under isothermal

isochoric condition at an initial pressure of 1 atm. After Y x 10° s, the pressure inside the cylinder is found to be

1.45 atm. Ifthe rate constant of the reaction is 5 X 10 s™!, assuming ideal gas behavior, the value of Yis
Question ID: 337911191

1 atm YHAI 919 TR Sgered ffpar 2N,0(g) —2 5 2N,0,(g) + O,(g) B T g Rifersr # wHamdl

(isothermal) FH3RITD (isochoric) 3wl H Y6 fhal AT Y % 107 s @ Ugeld, Rifelms & aF<x d1 g9 1.45

atm UTIT TTT | 37TS K1 FIER AF®R, 3R 9 IfAfHAT &l 9 ReRi® (rate constant) 5 x 104 s™' 8, 9 Y &1

LIRE:
Ans  2.303 sec JEE ANS. 2.3
S. 2N,0, (g)—>2N,0, (g)+0,(2)
t=0 1
X
t=Yx10°s 1-x X =
2
I-x+x+—~ =145
—XTX 2 Slalef
22045
2
x=0.9
2x5x10*xY %10’ =/¢n
1-0.9
2x5x107'xY =/n10
~2.303
0.5x2
=2.303 sec
Mole concept-1
5. The mole fraction of urea in an aqueous urea solution containing 900 g of water is 0.05. If the density of the

solution is 1.2 g cm™, the molarity of urea solution is
(Given data : Molar masses of urea and water are 60 g mol™' and 18 g mol™, respectively)

Question ID : 337911192

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 10



IRAT B TH STl e 3, R 900 g Uil &, IRAT &1 Aed—379T (mole fraction) 0.05 B | 3R 39 faea= &1
T9d 1.2 gem?®, qa sH IRAT A i AreRal g |
(fe=am w1 R 3R 9T+ & AreR g1 HA: 60 g mol ! 3R 18 g mol™' B 1)

Ans  2.985 JEE ANS. 2.98 (2.80 - 3.05)*

S. Let total moles of solution = 1
Moles of Urea =0.05
Moles of Water =0.95
Mass of solution =0.05 < 60 +0.95 x 18
=3+17.1
=20.1

20.1

Volume of solution = ﬁ mL

0.05 50x12
Molarity =—5>x1000 = >

=2.985
12

Coordination compound

6. Total number of cis N-Mn—Cl bond angles (that is, Mn—N and Mn—CI bonds in cis positions) present in a
molecule of cis—[Mn(en),Cl,] complex is (en=NH,CH,CH,NH,) Question ID : 337911190
wuel cis—Mn(en),Cl,] B (complex) & Teb 379 § q#gell N-Mn—Cl 37Taer ol (3feriq Mn—N der
Mn—C] 371 el (cis) 1) DI Bl Tl B (en =NH,CH,CH,NH,)

Ans 6

N, -Mn-Cl,
/\N1 N, —Mn-Cl
N2\| /Cll Nl Mn C12
2 MY

Mn

Pz \ N, - Mn - Cl,
N, —Mn - Cl

vl e (- Ma-0,
N, N, —Mn - Cl,

Consider, Mn—N and Mn—Cl bonds in cis position.
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SECTION III (Maximum marks : 12)

This section contains TWO (02) List-Match sets.

¢ Each List-Match set has TWO (02) Multiple Choice Questions.

¢ Each List-Match set has two lists : List-I and List-IL.

e List-I has Four entries (I),(II), (IIT) and (IV) List-II has Six entries (P),(Q), (R), (S), (T) and (U).

¢ FOUR options are given in each Multiple Choice Question based on List-I and List-Il and ONLY ONE of
these four options satisfies the condition asked in the Multiple Choice Question.

¢ Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +3 IfONLY the option corresponding to the correct combination is chosen.
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered).
Negative Marks : —1 In all other cases.

Answer the following by appropriately matching the lists based on the information given in the
paragraph.
Consider the Bohr's model of a one-electron atom where the electron moves around the nucleus. In the

following List-I contains some quantities for the n" orbit of the atom and List-II contains options showing how

they depend on n.
List-I List-11
(I) Radius of the n™ orbit (P) c n??
(IT) Angular momentum of'the electron in the ™ orbit (Q) xn!
(1IT) Kinetic energy of the electron in the #™ orbit (R) oc n°
(IV) Potential energy of'the electron in the n™ orbit (S) c n!
(T) o n?
(U) oc n'2
Atomic structure
1. Which of'the following options has the correct combination considering List—I and List—I1?
Question ID : 337911196
(1) (1), (P) (2) (IV), (Q) (3) (IV), (V) (4) (IID), (S)
Atomic structure
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Ans

Ans

Which of the following options has the correct combination considering List-I and List-I1?
Question ID : 337911195
(D) D, (T) (2) (D), (Q) (3) (@, (P) (4 (D), (R)
BT U < g ISR B YR UR Y1 b1 IFad e aa 9ea $13TR < |
UH—Soldg 1 URHTY] & IR & Arsd HI f[IaR BIFTT, STal gelas = Y A19d & aRi IR g4 @1 & | 7/ 3 g1
H n® wereh & G gRATT A 1Y B qon A-IT 7 761 n IR fFRar i 2

List-1 List-1I

(I) n™ Petp &1 Broan (P) oc n?

(I1) n™ BeTHh ¥ FoTag = Bl HIONT FIT (Q) o n!

(II1) n™ HeTh | AR B TS Sl (R) oc n°

(IV) n H&Tdh & Seras = o Reafirst Soff (S) < n'
(T) oc n?
(U) o< n'2

A1 R A1 &1 IR &= ge 1 & & fod faden § | #et feam war 272

(1) (IID), (P) (2) V), (Q) (3) (IV), (U) (4) (1D), (S)

1

A1 IR A1 &1 IR &= ge 51 8 & food Ao # |8 e fam 7ar 272

(1) M, (T) (2) D), (Q) 3) [, (P) (4) (ID), (R)

1

2

Radius=r=0.529L A
V4
r oc n?

=) —
Angular momentum e

o«n

K.E.=-T.E.

2
K.E. = 13.6 ¢V
n
K.E. c n?
PE.=2T.E.

2
—2x13.6%
n
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P.E. cn?

Answer the following by appropriately matching the lists based on the information given in the
paragraph.

List-Iincludes starting materials and reagents of selected chemical reactions. List-1I gives structures of compounds

that may be formed as intermediate products and/or final products from the reactions of List-I.

List-I List—II
i) DIBAL-H CHO
ii)dil. HC1

(D CN iiii) NaBH, (P) @f\

\C}) iv) conc-H,SO, COQH
o, o
II) 11)Zn H,0 (Q)
iii)NaBH,
( COEH 1v))conc H,SO, O H
1|)H 0" ,A
(III) COZCHS 111)L1A1H4 (R)

iv) conc-H,SO,

5 ¢

CO:Me OH

k

(IV) COMe oo TN S)
ZHe COzH

CO2zH

8

(T)
CO:zH

)

5

Carbonyl (aldehyde, ketone)

3. Which of'the following options has correct combination considering List-I and List-I1?
Question ID : 337911197
(1) D, (P), (S), (T) (2) D), (P), (S), (U)
3) (D, (5), (Q), (R) 4 D, (Q), (T), (V)

Carbonyl (aldehyde, ketone)
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Ans

Ans

Which of'the following options has correct combination considering List-I and List-II
Question ID : 337911198
(D AV),(Q), (R) (2)(1V), (Q), (U)
(3) (M), (S), (R) (4) (1), (T), (U)
ITBE A A E AFBR] B IMMER W= YAl o1 Ifad e s T SIS |
-1 9 o gfiar Iarafia Afafharei & uRiRie uaref den e 33 71 8 | A-11 # 5o Aifire] & wam
& TR 8 1 -1 Bt Afffharel | Hegacd! Scdre vd /A Sifcrd Seare @ vy H AT 8 ged © |
List-I List-II

i)DIBAL-H
ii)dil. C HO
W CN — i, — () @\/\
\(J) iv) conc-H,SOy4 COQH

P o, OH
ii)Zn,H,0
(1) I Q)
COzH iv) conc-H,SO, OH
DKeN
(11T @(\C' A ®)
CO2CH3 iv) conc-H,S0, O
CO2Me i) LIAIH OH
) @:/Co e S)
2ivie

COzH

M @:\cozH
c

O:zH

U
O

A1 IR -1 &1 fdaR &=d ge 71 3 9 fora fade 9 |l 7e fan w27

(1) D), (P), (S), (T) (2) D), (P), (S), (V)
(3) (@, (8),(Q), (R) (4) (M, (Q), (T), (U)
2

A1 3R -1 &1 R &=d ge 71 3 9 fora faden 7 |1 e fan w27

(D AV), (Q), (R) (2) V), (Q), (V)
(3) 1D, (S), (R) (4) I, (T), (U)
1
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@\Ej\' __()DIBALH @:Ej*o __diLHol @i\CHO NaBH,

OH Conc.H,S0, (CD:Q

Q)

@:\ CHz0H
W COOH ((I ey COOH e @i\

ii)Zn/H,0 COOH
Cone.Hy,50, @O
O
(U)
OH
(III) LiAlH, Conc.H,SO,
CO:Me Q) (R)
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