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CHEMISTRY
09 APRIL 2019 [Phase : I]

JEE MAIN PAPER ONLINE
1. C

60
, 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

dkcZu ds ,d vij:i C
60 

esa gksrs gSa :
(1) 16 "kV~Hkqt rFkk 16 iapHkqt (2) 18 "kV~Hkqt rFkk 14 iapHkqt

(3) 20 "kV~Hkqt rFkk 12 iapHkqt (4) 12 "kV~Hkqt rFkk 20 iapHkqt

Ans. (3)

sol. Fullerene (C
60

) contains 20 six membered rings and 12 five membered rings.

2. The major product of the following reaction is

fuEu vfHkfØ;k dk eq[; mRikn gS &

3CH C CH
(i) DC  (1 equiv.)l

(ii) DI

(1) CH
3
C(I)(Cl)CHD

2
(2) CH

3
CD(I)CHD(Cl)

(3) CH
3
CD(Cl)CHD(I) (4) CH

3
CD

2
CH(Cl)(I)

Ans. (1)

sol. DC

1 eq3 3CH C C H CH C CH
| |
Cl D

    l

DI

3

I D
| |

CH C CH
| |
Cl D

 

Both addition follow Markownikov's rule.

3. The standard Gibbs energy for the given cell reaction in kJ mol–1 at 298 K is

Zn(s) + Cu2+(aq) Zn2+(aq) + Cu(s), E° = 2 V at 298 K
(Faraday’s constant, F = 96000 C mol–1)

fn;s x;s lsy vfHkfØ;k ds fy, 298 K ij ekud fxCl ÅtkZ (kJ mol–1 esa) gS :

Zn(s) + Cu2+(aq) Zn2+(aq) + Cu(s), 298 K ij E° = 2 V

(QSjkMs fLFkjkad, F = 96000 C mol–1)

(1) 192 (2) 384 (3) –384 (4) –192

Ans. (3)

sol. Gº = º
cellnFE

= – 2 × (96000) × 2 V
= – 384 kJ/mole
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4. The number of water molecule(s) not coordinated to copper ion directly in CuSO
4
 . 5H

2
O, is

CuSO
4
 . 5H

2
O esa, dkWij vk;u ds lkFk lh/ks :i ls milgla;ksftr ugha gksus okyk@okys ty ds v.kqvksa dh la[;k gS :

(1) 4 (2) 1 (3) 2 (4) 3

Ans. (2)

sol. In CuSO
4 
. 5H

2
O, four H

2
O molecules are directly coordinated to the central metal ion while one H

2
O molecule

is hydrogen bonded.  i.e. [CU(H
2
O)

4
]SO

4
.H

2
O

5. Magnesium powder burns in air to give
(1) Mg(NO

3
)

2
 and Mg

3
N

2
(2) MgO and Mg(NO

3
)

2

(3) MgO and Mg
3
N

2
(4) MgO only

eSXUkhf'k;e ikmMj ok;q esa tydj nsrk gS :
(1) Mg(NO

3
)

2
 rFkk Mg

3
N

2
(2) MgO rFkk Mg(NO

3
)

2

(3) MgO rFkk Mg
3
N

2
(4) dsoy MgO

Ans. (3)

sol. Mg burn in air and produces a mixture of nitride and oxide.
So, Mg

3
N

2
 and MgO are formed.

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

tks /kqzo.k ?kw.kZdrk iznf'kZr djrk gS og gS : (en = ,Fksu-1,2-Mkb,sehu)

(1) 

A

B

A

B

B

A

M (2) 

B

B

A

A

B

B

M

(3) 

A

B

A

B

M en (4) 

A

A

M enen

Ans. (3)

sol.

A

B

A

B

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

7. 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

M
 = Mole fraction of ‘M’ in solution;

x
N
 = Mole fraction of ‘N’ in solution;

y
M

 = Mole fraction of ‘M’ in vapour phase;
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y
N
 = Mole fraction of ‘N’ in vapour phase)

nzo ‘M’ rFkk nzo ‘N’ ,d vkn'kZ foy;u cukrs gSaA 'kq) nzo ‘M’ rFkk ‘N’ ds ok"i nkc mlh rki ij Øe'k% 450 rFkk
700 mm Hg gSa] rks lgh dFku gS :
(x

M
 = foy;u esa ‘M’ dk eksy va'k;

x
N
 = foy;u esa ‘N’ dk eksy va'k;

y
M

 = ok"i voLFkk esa ‘M’ dk eksy va'k;
y

N
 = ok"i voLFkk esa ‘N’ dk eksy va'k)

(1) 
M M

N N

x y

x y
 (2) 

M M

N N

x y

x y
 (3) 

M M

N N

x y

x y
 (4) (x

M
 – y

M
) < (x

N
 – y

N
)

Ans. (2)

sol. o o
M NP 450 mmHg, P 700 mmHg 

o
M M M M TP P X Y P 


o M
M T

M

Y
P (P )

X


Similarly, o N
N T

N

Y
P (P )

X


Given, o o
M NP P


NM

M N

YY

X X



M M

N N

Y X

Y X


8. The major product of the following reaction is

fuEu vfHkfØ;k dk eq[; mRikn gS &

CH
3
 CH = CHCO

2
CH

3
 4LiAlH

(1) CH
3
CH

2
CH

2
CH

2
OH (2) CH

3
CH

2
CH

2
CHO

(3) CH
3
CH

2
CH

2
CO

2
CH

3
(4) CH

3
CH = CHCH

2
OH

Ans. (4)

sol. LiAIH
4
 reduces esters to alcohols but does not reduce C = C.

3 2CH CH CH CO Me  

3 2CH CH CH CH
|
OH

  

LiAlH4

9. For any given series of spectral lines of atomic hydrogen, let max minv v v    be the difference in maximum

and minimum frequencies in cm–1. The ratio Lyman Balmerv / v   is

ijek.kq gkbMªkstu ds LisDVªy js[kkvksa dh nh xbZ Jà[kykvksa ds fy, ;fn mPpre rFkk fuEure vkof̀Ùk;ksa esa vUrj

max minv v v    (cm–1 esa) gS rks vuqikr Lyman Balmerv / v   gksxk :
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(1) 9 : 4 (2) 27 : 5 (3) 4 : 1 (4) 5 : 4

Ans. (1)

sol. v E 
For H-atom

2 2
1 2

1 1
v R

n n

 
  

 

For Lyman series,

1
v(max) 13.6 1

 
   

1
v(min) 13.6 1

4

 
   

 max min

1
v v 13.6

4

 
   

 

For Balmer series,

1
v(max) 13.6 1

 
   

1 1
v(min) 13.6

4 9

 
   

 max min

1
v v 13.6

9

 
   

 

Lyman

Balmer

v 9

v 4


10. Among the following, the set of parameters that represents path functions, is

fuEufyf[kr esa ls] izkpyksa dk og leqPp; tks iFk Qyuksa dks n'kkZrk gS] og gS %
(A) q + w (B) q (C) 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 = U, state function
(B) q, path function
(C) w, path function
(D) H – TS = G, state function

11. The major product of the following reaction is

fuEu vfHkfØ;k dk eq[; mRikn gS &

CH CH2 3

4

3

(i) alkaline KMnO

(ii) H O
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(1) 

CH COOH2

(2) 

COOH

(3) 

CH CH2 O

(4) 

COCH3

Ans. (2)

sol. Alkaline KMnO
4
 converts R with a benzylic hydrogen into benzoic acid.

C H2 5

4

3

(i) alkaline KMnO

(ii) H O

COOH

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

fuEufyf[kr ;kSfxdksa ds ,sjkseSfVd bysDVªkWuLusgh izfrLFkkiu vfHkfØ;k ds fy, vfHkfØ;k'khyrk dk c<+rk Øe gS %

Cl

A

OMe

B

Me

C

CN

D

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

Ans. (2)

sol. OCH3 CH3 Cl CN

(+M) (+H) (–M, )–I

> > >

The reacting is decided by Inductive effect while the directing nature is decided by mesomeric effect.
13. The given plots represent the variation of the concentration of a reactant R with time for two different

reactions (i) and (ii). The respective orders of the reactions are

uhps fn;s x;s IykV] nks vfHkfØ;kvksa (i) rFkk (ii) ds fy,, vfHkdeZd R dh lkUnzrk dk le; ds lkFk gksus okys ifjorZu dks
fu:fir djrs gSaA vfHkfØ;kvksa ds Øfed dksfV gSa :

Time
(i)

[R][R]

Time
(ii)

n

(1) 0, 1 (2) 1, 1 (3) 1, 0 (4) 0, 2

Ans. (3)

sol. Graph-(i)  : n  [Reactant] vs time is linear Hence, 1st order

Graph-(ii) : [Reactant] vs time is linear Hence, zero order
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14. 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

2
 in water. Assuming complete dissociation of the given ionic compounds in water, the  concentration

of XY (in mol L–1) in solution is

ty esa ,d vk;fud ;kSfxd XY ds ruq foy;u dk ijklj.kh; nkc, 0.01 M BaCl
2
 ds ty esa foy;u ds ijklj.kh; nkc

dk pkj xquk gSA fn, x;s vk;fud ;kSfxdksa dk ty esa fo;kstu iw.kZ ekurs gq,] foy;u esa XY dh lkUnzrk (mol L–1 esa) gksxh :

(1) 16 × 10–4 (2) 4 × 10–4 (3) 6 × 10–2 (4) 4 × 10–2

Ans. (3)

sol. 
XY

 = 
2BaCl4

 2[XY] = 4 × (0.01) × 3
[XY] = 0.06

2 mol
6 10

L
 

15. Consider the van der Waals constants, a and b, for the following gases.
Gas Ar Ne Kr Xe
a/(atm dm6 mol–2) 1.3 0.2 5.1 4.1
b/(10–2 dm3 mol–1) 3.2 1.7 1.0 5.0
Which gas is expected to have the highest critical temperature?

fuEufyf[kr xSlksa ds okUMjokYl fLFkjkad a rFkk b ij fopkj dhft, :
xSl Ar Ne Kr Xe
a/(atm dm6 mol–2) 1.3 0.2 5.1 4.1
b/(10–2 dm3 mol–1) 3.2 1.7 1.0 5.0

fuEufyf[kr esa ls fdlds fy, Økafrd rki ds lokZf/kd gksus dh laHkkouk gksxh ?

(1) Ne (2) Kr (3) Xe (4) Ar

Ans. (2)

sol. Critical temperature 
8a

27Rb


So, species with greatest value of 
a

b
 has greatest value of critical temperature i.e. Kr..

16. The major product of the following reaction is

fuEu vfHkfØ;k dk eq[; mRikn gS &

OH 31. PBr

2. KOH (alc.)


O

(1) 

OH

(2) 

O

(3) 

O

(4) OH

O

Ans. (2)
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sol.

OH

alc. OHPBr3

OO

Br

O

H
OR

More stable product due to conjugation.
17. Among the following, the molecule expected to be stabilized by anion formation is

fuEufyf[kr esa ls] v.kq ftldh _.kk;u cudj LFkk;hdr̀ gksus dh laHkkouk gS] og gS %
C

2
, O

2
, NO, F

2

(1) F
2

(2) NO (3) C
2

(4) O
2

Ans. (3)

sol. C
2
 has s-p mixing and the HOMO is 2p

x
 = 2p

y
 and LUMO is 2p

z
. So, the extra electron will occupy

bonding molecular orbital and this will lead to an increase in bond order.

2C  has more bond order than C
2
.

18. Excessive release of CO
2
 into the atmosphere results in

(1) Depletion of ozone (2) Polar vortex

(3) Formation of smog (4) Global warming

i;kZoj.k esa CO
2
 dk vR;f/kd fuLltZu dk ifj.kke gS :

(1) vksT+kksu dk vo{k; (2) /kqzoh; Hkzfey (vortex)

(3) /kwedqgk dk cuuk (4) HkweaMyh; rkiu

Ans. (4)

sol. CO
2
 causes global warming.

19. For a reaction,
N

2
(g) + 3H

2
(g)2NH

3
 (g) ;

Identify dihydrogen (H
2
) as a limiting reagent in the following reaction mixtures.

(1) 35 g of N
2
 + 8 g of H

2
(2) 28 g of N

2
 + 6 g of H

2

(3) 56 g of N
2
 + 10 g of H

2
(4) 14 g of N

2
 + 4 g of H

2

vfHkfØ;k N
2
(g) + 3H

2
(g)2NH

3
 (g) ds fy, fuEufyf[kr vfHkfØ;kRed feJ.kksa esa MkbgkbMªkstu (H

2
) dks lhekar

vfHkdeZd ds :i esa igpkfu;s :
(1) N

2
 dk 35 g + H

2 
dk 8 g (2) N

2 
dk 28 g + H

2 
dk 6 g

(3) N
2
 dk 56 g + H

2 
dk 10 g (4) N

2
 dk 14 g + H

2 
dk 4 g

Ans. (3)

sol. 28 g N
2
 react with 6 g H

2

2 2 3
1mole 3 mole
28g 6g

N N 2NH 

For 56 g of N
2
, 12 g of H

2
 is required.

20. Match the catalysts (Column I) with products (Column II).
Column I Column II
Catalyst Product
(A) V

2
O

5
(i) Polyethylene

(B) TiCl
4
/Al(Me)

3
(ii) Ethanal

(C) PdCl
2

(iii) H
2
SO

4

(D) Iron Oxide (iv) NH
3

mRizsjdksa (dkWye I) dks mRiknksa (dkWye II) ds lkFk lqesfyr dhft, :
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dkWye I dkWye II

mRizsjd mRikn
(A) V

2
O

5
(i) ikfyFkhu

(B) TiCl
4
/Al(Me)

3
(ii) ,Fksuy

(C) PdCl
2

(iii) H
2
SO

4

(D) vk;ju vkWDlkbM (iv) NH
3

(1) (A)-(iv); (B)-(iii); (C)-(ii); (D)-(i) (2) (A)-(iii); (B)-(iv); (C)-(i); (D)-(ii)

(3) (A)-(iii); (B)-(i); (C)-(ii); (D)-(iv) (4) (A)-(ii); (B)-(iii); (C)-(i); (D)-(iv)

Ans. (3)

sol. (A) V
2
O

5
 Preparation of H

2
SO

4
 in contact process

(B) TiCl
4
 + Al(Me)

3
 Polyethylene (ZieglerNatta catalyst)

(C) PdCl
2

 Ethanal (Wacker’s process)

(D) Iron oxide  NH
3
 in Haber’s process

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

izFke rFkk f}rh; vk;uu ÅtkZvksa ds chp lokZf/kd vUrj ftl rRo esa gS] og gS %

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

Ans. (1)

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

noble gas configuration after first ionisation.

22. The correct order of the oxidation states of nitrogen in NO, N
2
O, NO

2
, and N

2
O

3
 is

NO, N
2
O, NO

2 
rFkk N

2
O

3
 esa ukbVªkstu dh vkWDlhdj.k voLFkkvksa dk lgh Øe gS :

(1) NO
2
 < NO < N

2
O

3
 < N

2
O (2) N

2
O < NO < N

2
O

3
 < NO

2

(3) NO
2
 < N

2
O

3
 < NO <N

2
O (4) N

2
O < N

2
O

3
 < NO <NO

2

Ans. (2)

sol. (oxide) (oxidation state)

N
2
O + 1

NO + 2

N
2
O

3
+ 3

NO
2

+ 4

So, N
2
O < NO < N

2
O

3
 < NO

2

23. Which of the following statements is not true about sucrose?

(1) The glycosidic linkage is present between C
1
 of  -glucose and C

1
 of  -fructose

(2) On hydrolysis, it produces glucose and fructose
(3) It is a non-reducing sugar

(4) It is also named as invert sugar

lqØksl ds laca/k esa fuEufyf[kr esa ls dkSu&lk dFku lgh ugha gS\

(1)  -Xywdksl ds C
1
 rFkk  -ÝDVksT+k ds C

1
 ds chp XykbdkslkbMh ca/k gksrk gSA

(2) ty vi?kfVr gksus ij] ;g Xywdksl rFkk ÝDVksT+k cukrk gSA
(3) ;g ,d vuvipk;h 'kdZjk gSA
(4) ;g ,d vio`Ùk 'kdZjk dh rjg Hkh tkuk tkrk gSA
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Ans. (1)

sol. Sucrose contains glycosidic link between C
1
 of -D glucose and C

2
 of -D-Fructose.

C
12

H
22

O
11

+ H
2
O ––Glucose + Fructose

24. The ore that contains the metal in the form of fluoride is
(1) malachite (2) sphalerite (3) magnetite (4) cryolite

v;Ld ftlesa /kkrq ¶yksjkbM ds :i esa gS] og gS %
(1) eSysdkbV (2) LQSysjkbV (3) eSXusVkbV (4) Økb;ksykbV

Ans. (4)

sol. Magnetite Fe
3
O

4

sphalerite ZnS

Cryolite Na
3
AIF

6

Malachite CuCO
3
.Cu(OH)

2

25. The correct IUPAC name of the following compound is

fn, x, ;kSfxd dk lgh IUPAC uke gS &

NO2

CH3

Cl

(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

Ans. (4)

sol. NO2

CH3

Cl1
2

3

4

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

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

ruq HCl esa ?kqyh gqbZ ,sfuyhu dks lksfM;e ukbVªkbV ds lkFk 0ºC ij vfHkfØf;r fd;k tkrk gSA bl foy;u dks ,sfuyhu
rFkk fQukWy ds leeksyh; feJ.k ds ruq HCl foy;u esa cwan&cwan djds feyk;k tkrk gSA eq[; mRikn dh lajpuk gS :

(1) N=N OH (2) N=N NH2

(3) N=N–NH (4) N=N–O
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Ans. (2)

sol. In acidic medium aniline is more reactive than phenol that's why electrophilic aromatic substitution of Ph––N
2
+

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

,jkslkWy ,d ,slk dksyk;M gS, ftlesa :

(1) xSl esa Bksl ifjf{kIr gSA
(2) Bksl esa xSl ifjf{kIr gSA
(3) ty esa nzo ifjf{kIr gSA
(4) nzo esa xSl ifjf{kIr gSA

Ans. (1)

sol. In aerosol, the dispersion medium is gas while the dispered phase can be both solid or liquid.

28. The degenerate orbitals of [Cr(H
2
O)

6
]3+ are

[Cr(H
2
O)

6
]3+ ds viâkflr d{kd gSa :

(1) d
xz

 and d
yz

(2) 2 2x y
d


 and d

xy
(3) 2z

d  and d
xz

(4) d
yz

 and 2z
d

Ans. (1)

sol. Cr3+ has d3 configuration and forms an octahedral inner orbitals complex.

The set of degenerate orintals are (d
xy

, d
yz

 and d
xz

) and ( 2 2 2x y z
d and d

 )

29. The major product of the following reaction is

fuEu vfHkfØ;k dk eq[; mRikn gS &

Cl Cl

(1) KOH (alc.)

(2) Free radical
      polymerisation

(1) 

OH

n (2) n

Cl

(3) 

OH

CH3

n (4) 

Cl

CH3

n

Ans. (4)



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

Matrix
JEE Academy

JEE (MAIN ONLINE) 2019

sol. Cl
Cl

Alc.KOH

Cl

Polymerisation

Cl

–CH–CH–

CH3

n

30. The organic compound that gives following qualitative analysis is
Test Inference
(a) Dil. HCl Insoluble
(b) NaOH solution Soluble
(c) Br

2
/water Decolourization

dkcZfud ;kSfxd tks fuEufyf[kr xq.kkRed fo'ys"k.k nsrk gS, og gS :
ijh{k.k vuqeku
(a) ruq HCl v?kqyu'khy
(b) NaOH foy;u ?kqyu'khy
(c) Br

2
/ty jax dk yqIr gksuk

(1) 

OH

(2) 

OH

(3) 

NH2

(4) 

NH2

Ans. (2)

sol.

OH

O

OH

Br

BrBr

No reaction
HCl

NaOH

Br2

H2O


