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JEE MAIN PAPER ONLINE
1. C,,» an allotrope of carbon contains
(1) 16 hexagons and 16 pentagons (2) 18 hexagons and 14 pentagons
(3) 20 hexagons and 12 pentagons (4) 12 hexagons and 20 pentagons
HIE B Ueb 3o C H e & :
(1) 16 YeY<I @21 16 U=yl (2) 18 vyl @21 14 =y
(3) 20 wegST AT 12 g (4) 12 g1 T21 20 qaqs
Ans. (3)
sol.  Fullerene (C, ) contains 20 six membered rings and 12 five membered rings.
2. The major product of the following reaction is
1 aififoran o1 g Sare & —
1) DCI (1 equiv.
otc oz ODCIU eiv) |
(11) DI
(1) CH,C(I)(CI)CHD, (2) CH,CD(I)CHD(CI)
(3) CH,CD(CI)CHD(I) (4) CH,CD,CH(CI)(D)
Ans. (1)
sol. CH3—CEC—H%%>CH3—(|J:C|H
Cl D
lm
17
CH, - (|J - C|3H
CI D
Both addition follow Markownikov's rule.
3. The standard Gibbs energy for the given cell reaction in k] mol™ at 298 K is
Zn(s) + Cu*"(aq) ——> Zn*(aq) + Cu(s), E°=2 V at 298 K
(Faraday’s constant, F =96000 C mol ™)
1 T It efAfhan & forg 298 K W= /s f1ed $oft (kJ mol ' #) B
Zn(s) + Cu*'(aq) —— Zn*'(aq) + Cu(s), 298 K®RE°=2V
(B7S Rerias, F = 96000 C mol ™)
(1) 192 (2)384 (3)-384 (4)-192
Ans. (3)
sol. AG® = -nFE_,
=-2x(96000) x 2 V
=—384 kJ/mole
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sol.

Ans.

sol.

Ans.

sol.

The number of water molecule(s) not coordinated to copper ion directly in CuSO, . 5H,0, is

CuSO, . 5H,0 #, BItR 3R & W1 el ©U ¥ SUASHANSTA el 81 qTell/dTel STel o O[T BT T 8 -
(1)4 2)1 (3)2 43

(09)

In CuSO,. 5H, 0, four H,O molecules are directly coordinated to the central metal ion while one H,O molecule

is hydrogen bonded. i.e. [CU(H,0),]SO,.H,O

Magnesium powder burns in air to give

(1) Mg(NO,), and Mg N, (2) MgO and Mg(NO,),
(3) MgO and Mg.N, (4) MgO only

FFIRRM USSR a1 § Seds Sal @

(1) Mg(NO,), dem Mg.N, (2) MgO a1 Mg(NO,),
(3) MgO Ta1 Mg N, (4) aa MgO

(&)

Mg burn in air and produces a mixture of nitride and oxide.
So, Mg.N, and MgO are formed.

The one that will show optical activity is (en = ethane-1,2-diamine)

S T gofedT TeiRia wrar 8 98 2 : (en = TOH-1,2-S150H)

A A
A | B B I B
(1) M () M
B | A B | B
B A
/3|x A
A I
| | RN
3) M cn (4) en M en
B i |
B A
3)

en has no plane of symmetry or centre of symmetry, hence it is optically active.

Liquid ‘M’ and liquid ‘N’ form an ideal solution. The vapour pressures of pure liquids ‘M’ and ‘N’ are 450 and
700 mm Hg, respectively, at the same temperature. Then correct statement is

(x,, =Mole fraction of ‘M in solution;

X, =Mole fraction of ‘N’ in solution;

¥y = Mole fraction of ‘M’ in vapour phase;
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sol.

Ans.

sol.

¥y = Mole fraction of “N” in vapour phase)
&g ‘M’ 7o gg ‘N’ Tob 3f1esl faera 941 8 | gg &9 ‘M’ a2 ‘N’ & a9 g9 31 A9 R HH2: 450 T
700 mm Hg g, a1 A&l Ho 8
(x,, = faer % M &1 wret i,
X, = faer@= N’ &1 Aot 371,
Yy = AT ST H M bl Hrel 37
¥y, = TS0 37eRer § ‘N T Hief 3790)
v _ Y RSV
M XN Yn @ XN

Ym XM Ym
= —_ < =
)

Y N Y (4) (XM - yM) < (XN - yN)
(2)
Py, =450mmHg, P =700 mmHg
Py = Pl\(j[XM =Yy Pr
o Y
= Py = X_M(PT)

M

Similarly, pg = )Y(_N(PT)
N

1 o o
Given, Py, <P}

The major product of the following reaction is

1 aififorar o1 g Sare & —

CH, CH = CHCO,CH, —***—
(1) CH,CH,CH,CH,0H (2) CH,CH,CH,CHO
(3) CH,CH,CH,CO,CH, (4) CH,CH = CHCH,OH

@

LiAIH . reduces esters to alcohols but does not reduce C=C.

CH, —CH = CH-CO,Me
| LiAlH,

CH,-CH = CH—(|:H2
OH

For any given series of spectral lines of atomic hydrogen, let Av=v__ -V _. be the difference in maximum
and minimum frequencies incm™'. Theratio Av,, ../ AVg,, . 18

IRHATY] BIg SIS & Wdeel IR Bl &1 TS s & forg afe Seaad qei fFaw gl 7 <R

(cm ™' ®) B AN IGU AV / AV e BT

Av=v

max Vmin
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(1)9:4 (2)27:5 3)4:1 (4)5:4
Ans. (1)

sol. Vo« AE
For H-atom

a1 1]
n1 n2

For Lyman series,

V(max) < 13.6 [1 - i}

— . 1
v(min) oc 13.6{1 _Z}

Vmax _Vmin o 136(1]
4

For Balmer series,

V(max) oc 13.6[1 —l}

V(min) o< 13.6 l—l
4 9

max _Vmin oc 136(1J
9

VLyman _ 2

<l

B

VBalmer

10. Among the following, the set of parameters that represents path functions, is
fferRad # &1, Uraell o1 98 W= Sl 92l Hhell o Sl 8, a8 8 -

(A)gq+w B)q OC)w (D)H-TS

(1) (A), (B)and (C)  (2)(B)and (C) (3)(B),(C)and(D)  (4)(A)and (D)
Ans. (2)
sol. (A)q+w=AU, state function

B)q, path function

©O)w, path function

(D)H-TS =G, state function

11. The major product of the following reaction is

1 aififorar o1 qe Sare & —
CH,CH,

(i) alkaline KMnO,
(i) H,0*

N
7
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Ans.

sol.

12.

Ans.

sol.

13.

Ans.

sol.

CH,COOH COOH CH,CHO COCH,
‘Q Q0 QU
@

Alkaline KMnO, converts @R with a benzylic hydrogen into benzoic acid.

COOH

CZHS
(i) alkaline KMnO,
(i) H;0* 7

The increasing order of reactivity of the following compounds towards aromatic electrophilic substitution reaction is

fferRaa Afiet & Wiifesd gordeierel uforemy= ififshar & forv srfafhareierdr o1 seaT a8
OMe

Cl Me CN

A B C D
(H)D<B<A<C (2)D<A<C<B (3)B<C<A<D (4)A<B<C<D
(2)

OCH, CH, Cl CN

(+M) (+H) (M, -I)

The reacting is decided by Inductive effect while the directing nature is decided by mesomeric effect.

The given plots represent the variation of the concentration of a reactant R with time for two different
reactions (i) and (i1). The respective orders of the reactions are

= & T wtre, &1 stfAfshanait (i) den (ii) & forg, @1fiaHies R &) ATsdl &1 IHI & A1 819 dTel ufRad+ &I
FafUd &R © | JWAfhATel & HiAD DI

(n[R] ‘ : [R]‘ :

Time Time
(@) (i)
(10,1 @ L1 3) 1,0 40,2
(&)
Graph-(i) : /n [Reactant] vs time is linear Hence, 1% order
Graph-(i1) : [Reactant] vs time is linear Hence, zero order
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14.

Ans.

sol.

15.

Ans.

sol.

16.

Ans.

The osmotic pressure of a dilute solution of an ionic compound XY in water is four times that of a solution of
0.01 M BaCl, in water. Assuming complete dissociation of the given ionic compounds in water, the concentration
of XY (inmol L") in solution is

STel H Ueb 31raf-ies Aes XY @ a7 faerad &1 werefid &19, 0.01 M BaCly & Sfiet H e & Rl g1a
BT 9aR 1 2 | faQ T srafiies Aifiresi &1 Stet # fairer qof A 8¢, faers 3 XY & sl (mol L' #) B8R
()16 x 10* (2)4x10* (3)6 %1072 (4)4x1072

(&)

T Y= 471:}321Cl2

2[XY]=4 x (0.01) x 3

[XY]=0.06
_gx102 Mol
L

Consider the van der Waals constants, a and b, for the following gases.

Gas Ar Ne Kr Xe
a/(atm dm® mol?) 1.3 0.2 5.1 4.1
b/(102 dm? mol ™) 3.2 1.7 1.0 5.0

Which gas is expected to have the highest critical temperature?
fr=forRaa I/ & arevdaTed ReRi® a 21 b WR =R Iy

LS| Ar Ne Kr Xe
a/(atm dm® mol?) 1.3 0.2 5.1 4.1
b/(102dm*mol) 3.2 1.7 1.0 5.0
ferferRad @ & fhaa fore wifde dm & wFatfrs 8 &1 F9a=T 811 2
(1) Ne (2) Kr (3) Xe (4) Ar
2)
Critical t _ B

ritical temperature 27Rb

. . a .. .
So, species with greatest value of 5 has greatest value of critical temperature i.e. Kr.

The major product of the following reaction is

=1 arfaforan o1 g S & —
OH ; PKBS;I (alc.) >
0)
oD o oyl
OH 0) O 0)
(09)
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OH Br 1{_ OR .
sol. PBr, alc. OH
O O O
More stable product due to conjugation.
17. Among the following, the molecule expected to be stabilized by anion formation is
fReferad # <, 379] foRTes] S0 a-Tehr RITiTesd B ol FHTaI 8, I8 © -
C, 0, NO,F,
() F, (2) NO (3)C, 4) 0,
Ans. (3)

sol.  C, has s-p mixing and the HOMO is n2p = n2p, and LUMO is 62p,. So, the extra electron will occupy
bonding molecular orbital and this will lead to an increase in bond order.

C, has more bond order than C..

18. Excessive release of CO, into the atmosphere results in
(1) Depletion of ozone (2) Polar vortex
(3) Formation of smog (4) Global warming
TR H CO, BT A FARRISi= bl IR & :
(1) NS & 37aeT (2) gara 9ffet (vortex)
(3) LT BT AT (4) S T
Ans. 4)

sol.  CO, causes global warming.

19. For areaction,
N,(g) + 3H,(g) »2NH, (g) ;
Identify dihydrogen (H,) as a limiting reagent in the following reaction mixtures.
(1)35gof N, +8 gof H, (2)28 gof N,+6 gof H,
(3)56 gof N, +10 gof H, (4)14gof N, +4 gof H,
aifffehan N, (g) + 3H,(g) —2NH, (g) @ forg fFferRaa sifdfsbarcre sl 4 srgergsior (H,) ol i
AfAHHD & ®Y H Ygar- ;
(DN, ®135g+H,@18¢ )N, 128 g+H @16 ¢
G)N,@56g+H @10g AN, @114g+H I g
Ans. (3)

sol. 28 gN, reactwith6 gH,
N,+ N, —>2NH,

Imole 3 mole

28g 6g

For 56 g of N,, 12 g of H, is required.

20. Match the catalysts (Column I) with products (Column II).

Column I Column II
Catalyst Product

(A) V,0; (1) Polyethylene
(B) TiCL/Al(Me), (i1) Ethanal
(C)PdCl, (iii) H,SO,

(D) Iron Oxide (iv)NH,

SER®] (i I) Bl ITGT (Hicd 11) & H1 GHford BIFTT :
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i [ Bie™ I1
ISP IdE
(A) V,0, (i) Tferefi=
(B) TiCl /Al(Me), (ii) Tt
(C) PdCl, (iii) H,SO,
(D) JMRRA TS S (iv) NH,
(1) (A)-(iv); (B)(iid); (C)-(ii); (D)-(1) (2) (A)-(iid); (B)-(iv); (C)-(1); (D)-(ii)
(3) (A)-(ii1); (B)-(1); (C)-(ii); (D)~(iv) (4) (A)-(i1); (B)-(iii); (C)-(1); (D)-(iv)
Ans. (3)
sol.  (A)V,0, — Preparation of H,SO, in contact process
(B)TiCl, +Al(Me),  — Polyethylene (ZieglerNatta catalyst)
(C) PdCl, — Ethanal (Wacker’s process)
(D) Iron oxide — NH, in Haber’s process

21.

Ans.

sol.

22,

Ans.

sol.

23.

The element having greatest difference between its first and second ionization energies, is

gy dert fgdi = Holiell & 91 Faifde sax S da # 8, a8 &

(H K (2) Sc (3)Ca (4)Ba

@

Alkali metals have high difference in the first ionisation and the second ionisation energy as they achieve stable

noble gas configuration after first ionisation.

The correct order of the oxidation states of nitrogen in NO, N,O, NO, and N O, is
NO, N,0, NO, @1 N,O, H TgEIoT 1 SHTeRABR0T 3cReM3N 1 el 3 & :

(1) NO, <NO <N,0, <N,O (2) N,O<NO <N,0, <NO,
(3) NO, <N,O, <NO <N,0 (4) N,O <N,O, <NO <NO,
2)

(oxide) (oxidation state)

N,O +1

NO +2

N,O, +3

NO +4

2

So, N,0 <NO < N,0, < NO,

Which of the following statements is not true about sucrose?

(1) The glycosidic linkage is present between C, of o -glucose and C, of B -fructose
(2) On hydrolysis, it produces glucose and fructose

(3) It is anon-reducing sugar

(4) Itis also named as invert sugar

Jehrd & Age # e # A BIF—1 B FE 72 27

(1) o-Tefpri & C, ol B-%aclsl & C, @ 419 Tl Rigs! a8 Bl & |

(2) ST 3TEfed B UR, U8 TN M hae sl a1 2 |

(3) IE TP IITIARN DT & |

(4) TE Ueb UG DRI D! IR A1 ST ST & |
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Ans.

sol.

24.

Ans.

sol.

25.

Ans.

sol.

26.

@
Sucrose contains glycosidic link between C, of o-D glucose and C, of B-D-Fructose.

C,H,0, +HO—> Glucose + Fructose

The ore that contains the metal in the form of fluoride is

(1) malachite (2) sphalerite (3) magnetite (4) cryolite
3R RO o FeiRTg S & ®U H B, a8 8 -

(1) Herdrge ORSENES (3) Hierge (4) srgdTeSe
(C))

Magnetite Fe O,

sphalerite 7/nS

Cryolite Na AlIF,

Malachite CuCO,.Cu(OH),
The correct IUPAC name of the following compound is

faT v s &1 TE TUPAC T & —
NO,

Cl
CH,
(1) 3-chloro-4-methyl-1-nitrobenzene (2) 5-chloro-4-methyl-1-nitrobenzene
(3) 2-methyl-5-nitro-1-chlorobenzene (4) 2-chloro-1-methyl-4-nitrobenzene
Q)

NO,

Y 2 al
CH,

All Groups attached are to be treated as substituents and lowest set of locant rule is followed.
2-Chloro-1-methyl-4-nitrobenzene

Aniline dissolved in dilute HCl is reacted with sodium nitrite at 0°C. This solution was added dropwise to a
solution containing equimolar mixture of aniline and phenol in dil. HCI. The structure of the major product is

a9 HC1 ¥ geil g8 Vel &1 Wifsgd Arsgrse & A1 0°C UR 1A A foar S & | 999 g @1 Vel
qort ftheitel & AHHIel 31 & a9 HCl faerae # §a—gg Hxe el STl 8 | & IU1e &) GRa1 8 :

e atIRta A
oDyl ool
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Ans. (2)
sol.  Inacidic medium aniline is more reactive than phenol that's why electrophilic aromatic substitution of Ph—N,*
takes place with aniline

27. The aerosol is a kind of colloid in which
(1) solid is dispersed in gas
(2) gas is dispersed in solid
(3) liquid is dispersed in water
(4) gas is dispersed in liquid
WA U U1 pIards 8, foraH
(1) T ¥ 3 aRfEr< 2 |
(2) o # T R B |
(3) Tt # %9 uRfE & |
(4) sa# g aRfra 7 |
Ans. (1)
sol.  Inaerosol, the dispersion medium is gas while the dispered phase can be both solid or liquid.

28. The degenerate orbitals of [Cr(H,O)]** are

[Cr(H,0) ]’ & 3TgiiRid wefd & :
(1)d,andd, (2) dxtyz andd (3)d, andd (4)d,, and d,
Ans. (1)

sol.  Cr’" has d& configuration and forms an octahedral inner orbitals complex.

The set of degenerate orintals are (d, , d  and d, ) and ( d. .andd,)

29. The major product of the following reaction is

1 aififorar o1 qe Sare & —
(1) KOH (alc.)
(2) Free radical i
polymerisation
CH, CH,
(1 n (2) n 3) n 4 n
Cl
OH OH Cl
Ans. 4)
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m Ale KOH @/\V
Cl

lPolymerisation

CH,
-(CH—(liH);

sol. Cl

Cl

30. The organic compound that gives following qualitative analysis is

Test Inference
(a) Dil. HCI1 Insoluble
(b) NaOH solution Soluble
(c) Br,/water Decolourization
Frdfe ANffe S f=ferRad Tomers favemoraare, a8 2 :
qdieror A
(a) a3 HCI SBRENIC
(b) NaOH faerr= ESENIC
(c) Br/Siet A BT e BT
OH OH NH, NH,
(1) (2) 3) 4)
Ans. (2)
HCI
OH > No reaction
OG
sol.
NaOH
H
Br, B ¢
> Br.
H,0 Br
Br

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 11



