




CHEMISTRY [ JEE ADVANCED - 2019 ] PAPER - 1

[ kaM & 1 (Maximum Marks : 12)

i zR; sd i z' u ds pkj  (04) i z' u gSaA

i zR; sd i z' u ds pkj  fodYi  fn,  x,  gSaA bu pkj  fodYi ksa esa l s dsoy , d fodyi  gh l gh mÙkj  gSA

i zR; sd i z' u ds fy ,  fn,  gq,  fodYi ksa esa l s l gh mÙkj  l s l acaf/kr  fodYi  dks pqfu, A

i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEu ; kst uk ds vuql kj  gksxk %

i w.kZ vad   : +3 ; fn fl QZ l gh fodYi  gh pquk x; k gSA

' kwU;  vad  : 0 ; fn dksbZ Hkh fodYi  ugha pquk x; k gS (vFkkZr ~ i z' u vuqÙkfj r  gSa) ;

_ .k vad  : –1 vU;  l Hkh i fj fLFkfr ; ksa esaA

1. fuEu dkcksZfDl fyd vEyksa dh vEy i zcyr k dk l gh Øe gS

O

OH

H OHH

O

H

O

OH
MeO

OH

O
H C3

I II III IV
(1) II > I > IV > III (2) III > II > I > IV
(3) I > II > III > IV (4) I > III > II > IV

Ans. 3
Pka

(I) HC  C – COOH 1.89
(II) H2C = CH – COOH 4.3

(III) MeO COOH 4.5

(IV) CH3CH2–COOH 4.87
order of acidic strength I > II > III > IV
Option (3) is correct

2. l ksfM; e fLV, sj sV (Sodium stearate) ds t yh;  foy; u t ks , d i zcy fo| qr  vi ?kV;  (electrolyte) t Sl k O; ogkj  n' kkZr k

gS] dh eksyj  pkydr k (m) dks fofHkUu l kUnzr kvksa (c) esa eki k x; kA fuEu fp=kksa esa l s fel sy foj pu (micelle formation)

n' kkZus okyk l gh fp=k dkSu l k gS \  ¼Økafr d fel sy l kUnzr k (critical micelle concetration, CMC) dks fp=kksa esa r hj  } kj k

n' kkZ; k x; k gS½

(1) 

CMC

C

(2)

CMC

C

(3) 

CMC

C

(4) 
CMC

C

Ans. 3



3. dSykehu (Calamine), eSykdkbV (malachite), eSxzsVkbV (magnetite) vkSj  Øk; ksykbV (cryolite) Øe' k% gSa
(1) ZnCO3, CuCO3.Cu(OH)2, Fe3O4, Na3AlF6

(2) ZnSO4, Cu(OH)2, Fe3O4, Na3AlF6

(3) ZnCO3, CuCO3, Fe2O3, Na3AlF6

(4) ZnSO4, CuCO3, Fe2O3, AlF3

Ans. 1
Fact

4. Øksfe; e (III) yo.k ds l qgkxk&eudk i j h{k.k (borax bead test) esa gj s j ax dk dkj .k gS
(1) Cr(BO2)3 (2) CrB
(3) Cr2(B4O7)3 (4) Cr2O3

Ans. 1

Na2B4O7   2NaBO2 + B2O3

Cr2O3 + B2O3   Cr(BO2)3

   (green colour)

[ kaM & 2 (Maximum Marks : 32)

bl  [ kaM esa vkB (08) i z' u gSaA

i zR; sd i z' u ds fy,  pkj  fodYi  fn,  x,  gSaA bu pkj  fodYi ksa esa l s , d ; k , d l s vf/kd  l gh mÙkj  gSa ¼gSa½

i zR; sd i z' u ds fy,  fn,  gq,  fodYi ksa esa l s l gh mÙkj  ¼mÙkj ksa½ l s l acaf/kr  fodYi  ¼fodYi ksa½ dks pqfu, A

i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEu ; kst uk ds vuql kj  gksxk (

i w.kZ vad  : +4 ; fn dsoy  (l kj s) l gh fodYi  ¼fodYi ksa½ dks pquk x; k gSA

vkaf' kd vad  : +3 ; fn pkj ksa fodYi  l gh gS i j Ur q dsoy r hu fodYi ksa dks pquk x; k gSaA

vkaf' kd vad  : +2 ; fn r hu ; k r hu l s vf/kd fodYi  l gh gS i j Ur q dsoy nks fodYi ksa dks pquk x; k gS vkSj  nksuks pqus gq,  fodYi

l gh fodYi  gSaA

vkaf' kd vad  : +1 ; fn nks ; k nks l s vf/kd fodYi  l gh gSa i j Ur q dsoy , d fodYi  dks pquk x; k gS vkSj  pquk gqvk fodYi  l gha

fodYi  gSA

' kwU;  vad  : 0 ; fn fdl h Hkh fodYi  dks ugha pquk x; k gS (vFkkZr ~ i z' u vuqÙkfj r  gS) ;

_ .k vad  : –1 vU;  l Hkh i fj fLFkfr ; ksa esaA

mnkgj .k% ; fn fdl h i z' u ds fy ,  dsoy fodYi  (A), (B) vkSj  (D) l gh fodYi  gSa] r c

dsoy fodYi   (A), (B) vkSj  (D) pquus i j  +4 marks ;

dsoy fodYi  (A) vkSj  (B) pquus i j  +2 marks ;

dsoy fodYi  (A) vkSj  (D) pquus i j  +2 marks ;

dsoy fodYi  (B) vkSj  (D) pquus i j  +2 marks ;

dsoy fodYi  (A) pquus i j  +1 marks ;

dsoy fodYi  (B) pquus i j  +1 marks ;

dsoy fodYi  (D) pquus i j  +1 marks ;

dksbZ Hkh fodYi  uk pquus i j  ¼vFkkZr ~ i z' u vuqÙkfj r  j gus i j½ 0 vad feysaxsa ; vkSj  vU;  fdl h fodYi ksa ds l a; kst u dks pquus i j

–1 vad feysaxsA



1. O2 dh mi fLFkfr  esa] MnO2 dk KOH ds l kFk l axyu i j  , d yo.k W mRi kfnr  gksr k gSA W ds {kkj h;  foy; u dk fo| qr

vi ?kVuh vkWDl hdj .k (electrolytic oxidation) i j  , d vU;  yo.k X mRi kfnr  gksr k gSA  W vkSj  X esa mi fLFkr  eSaxuht

j gus okyk vk; u Øe' k% Y vkSj  Z gSA l gh dFku gS ¼gSa½

(1) t yh;  vEyh;  ?kksy esa] Y vl ekuqi kr u vfHkfØ; k (disproportionation reaction) ds i ' pkr  Z vkSj  MnO2  nsr k gSA

(2) Y vkSj  Z nksuks esa] -vkca/k vkWfDl t u ds p-d{kdksa , oa eSaxuht  ds d-d{kdksa ds chp gS

(3) Y i zfr pqEcdh;  (diamagnetic) LoHkko vkSj  Z vuqpqEcdh;  (paramagnetic) LoHkko ds gSaA

(4) Y vkSj  Z nksuksa j axhu vkSj  pr q"Qydh;  (tetrahedral) vkdkj  ds gSaA
Ans. 1, 2, 4

MnO2 + KOH + O2  K2MnO4 (green colour)
      (w)

K2MnO4  K+ + MnO4
2–

At anode :
MnO4

2–  MnO4
– + e– (oxidation)

 (y) (z)
or KMnO4
       (x)

K2MnO4 + H+  KMnO4 + MnO2

y = MnO4
––, Z = MnO4

–

Mn Mn

O O
O OO– O

O– O–

(y) (z)

2. l kE; koLFkk esa] , d xSl  v.kq dh oxZ ek/;  ewy xfr  (root mean square speed, urms) vkSj  vkSl r  LFkkukar j .k Åt kZ

(average translational kinetic energy, av) ds l anHkZ esa] fuEu dFkuksa esa l s l gh dFku dkSu l k¼l s½ gSa ¼gSa½ \

(1) fdl h fn; s x; s r ki  i j ] av vkf.od nzO; eku i j  fuHkZj  ugha gS

(2) t c r ki  pkSxquk fd; k t kr k gS] r c Urms nqxquh gks t kr h gSA

(3) t c r ki  pkSxquk fd; k t kr k gS r c av nqxquh gks t kr h gSA

(4) vkf.od nzO; eku ds oxZewy i j  Urms O; qRØekuqi kr h;  (inversely proportional) gSa
Ans. 1,2,4

3. fuEu esa l gh dFku dkSu l k gS ¼l s gSa½ \

(1) czksehu (bromine) t y  } kj k Xywdksl  (glucose) ds vkDl hdj .k i j  XywVkfed (glutamic) vEy i zkIr  gksr k gS

(2) D– (+)– Xywdksl  ds nks N% l nL; h;  pØh;  gSfe, sl hVSy (hemiacetal) : i ksa dks , suksej  (anomers) dgr s gS

(3) eksuksl SdSj kbMks (Monosaccharides) ds t yvi ?kVu dj kus i j  i kyhgkbMªksDl h , sYMhgkbM (polyhydroxy aldehydes)

vkSj  dhVksu (ketone) i zkIr  ugha gksr s gSa

(4) l qØksl  (Sucrose) ds t yvi ?kVu i j  nf{k.k /kwzo.k&?kw.kZd (dextrorotatory) Xywdksl  vkSj  oke /kzwo.k&?kw.kZd

(laevorotatory) ÝDVkst  (fructose) i zkIr  gksr s gSaA



Ans. 2,3,4

Sucrose
H O3 Glucose + Fructose

D(+) D(–)

(CHOH)4

CHO

CH OH2

Br /H O2 2 (CHOH)4

CH OH2

COOH

Gluconic acid

OH

OH

OH

H

H

H

H

OH

CH OH2

O
H

& OH

OH

H

OH

H

H

H

OH

CH OH2

O
H

-D-Glucopyranose -D-glucopyranone
These are anomer of each other.
Option (2), (3) and (4) are correct.

4. fn; s x,  vfHkfØ; k Øeksa ds fy,  l gh fodYi  ¼fodYi ksa½ dks pqfu; s

C H O6 10

(i) MeMgBr

(ii) H o2

Q l kUnz HCl S
( )eq[ ;

20% H PO , 360 K3 4  

T
( )eq[ ;

(i) H , Ni2

(ii) Br , hv2

R
( )eq[ ;

HBr, csUt ks; y  i sj ksDl kbZM
U

( )eq[ ;

(1) 

H C3 Cl

S

CH3

U

Br

(2) 

CH3

U

Br

H C3 Br

T

(3) 

CH3

S

Cl
H C3 Br

T

(4) 

H C3 Br

U

CH3

S

Cl



Ans. 1,2

O

(i) CH MgBr3

(ii) H O2

CH3 CH3OH Cl
conc. HCl

(C H O)6 10 (Q) (S)

CH3

(i) H /Ni2

CH3 Br

(R) (T)

Ph—C—O—O—C—Ph

O O
CH3

Br

(U)
Option (1) and (2) are correct

5. fn; s x,  {k;  Øe esa]

1 2 2 4
234 234 234 230x x x x238
90 91 9092 U Th Pa Z Th      

x1,x2,x3 vkSj  x4 Øekuql kj  i zR; sd l eLFkkfud (isotopes) l s mRl ft Zr  d.k@fodj .k gSaA l gh fodYi  gS ¼gSa½
(1) x3 gSa -fdj .k
(2) x1 _ .kkosf' kr  IysV (negatively charged plate) dh r jQ fo{ksfi r  gksxk
(3) Z ; wj sfu; e (uranium) dk , d l eLFkkfud gS
(4) x2 gSa 

–

Ans. 2,3,4

92U
238 –x1 –x2 –x3

90Th234

91Pa234 Z234

–x4

90Th230

x1   – emission
x2  – emission {A 'z' is increasing by 1 & 'A' = constant}
As x4 is also  '' emission
 At No. of Z234 would be 92
Which implies that x3 is also
– emission



6. , d fVu Dyksj kbM 'Q' fuEu vfHkfØ; k, ¡ ¼vl ar qfyr½ n' kkZr k gSA
Q + Cl–  X Q + Me3N  Y Q + CuCl2  Z + CuCl
X , d fi j kfefM;  T; kfefr  (pyramidal geometry) n' kkZus okyk _ .kk; u (monoanion) gSA Y vkSj   Z nksuks mnkl hu
; kSfxd gSaA l gh fodYi  ¼fodYi ksa½ dks pqfu; s
(1) Y esa l eUo; h vkca/k (coordinate bond) gSA
(2) Z esa dsUnzh;  i j ek.kq dh vkWDl hdj .k voLFkk (oxidation state) +2 gSA
(3) Z esa dsUnzh;  i j ek.kq i j  , d , dkdh bysDVªkWu ; qXe (lone pair of electrons) gSA
(4) X esa dsUnzh;  i j ek.kq dk l adj .k (hybridization) sp3 gSA

Ans. 1,4
SnCl2 + Cl–  SnCl3

–

    (x)
SnCl2 + Me3N  Me3N  SnCl2
LA    LB   (y)
SnCl2 + 2CuCl2  SnCl4 + 2CuCl

(z)

7. fuEu fodYi ksa esa l s oks vfHkfØ; k ¼vfHkfØ; k, a½ ft l dh ¼ft udh½ ekud vfHkfØ; k , UFkSYi h (standard enthalpy of
reaction) vi us ekud foj pu , UFkSYi h (standard enthalpy of formation) ds l eku gks] ml s ¼mUgsa½ pqfu; sA

(1)      8 S 2 g 2 g
1

S O SO
8

  (2)      22 g 2 g2H O 2H O  

(3)    2 g 3 g
3

O O
2

 (4)      2g 2 g 6 g2C 3H C H 

Ans. 1,3
Hºf = 1 mol of compound must be formed by most stable state of present (constituent) elements.

8. fuEu fodYi ksa ds pkj  v.kqvksa ds l eqPp;  gj  fodYi  esa fn; s x,  gSaA l kekU;  r ki  i j ] ft l  ¼ft u½ fodYi  ¼fodYi ks½ ds l Hkh pkj
v.kqvksa dh LFkk; h f} /kqzo&vk?kw.kZ (permanent dipole moment) gS] ml s ¼mUgsa½ pqfu; sA
(1) BF3, O3, SF6, XeF6 (2) NO2, NH3, POCl3, CH3Cl
(3) SO2, C6H5Cl, H2Se, BrF5 (4) BeCl2, CO2, BCl3, CHCl3

Ans. 2, 3

N N P
O H ClO H Cl

H Cl

O

C S
H OH O

H

Cl Cl

Se

H H

Br

F

FF

F

F



[ kaM & 3 [Maximum Marks : 18]

bl  [ kaM esa N% (06) i z' u gSaA i zR; sd i z' u dk mÙkj  , d l a[ ; kRed eku (Numerical Value) gSaA

i zR; sd i z' u ds mÙkj  ds l gh l a[ ; kRed eku dks ekmt  (mouse) vkSj  vkWu LØhu (on-screen) opqZvy uqesfj d dhi sSM

(virtual numeric keypad) ds i z; ksx l s mÙkj  ds fy ,  fpfUgr  LFkku i j  nt Z dj saA ; fn l a[ ; kRed eku esa nks l s vf/kd

n' keyo LFkku gSa] r ks l a[ ; kRed eku dks n' keyo ds nks LFkkuksa r d VªadsV@j kmaM&vkWQ (truncate/round-off) dj saA

i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEu ; kst uk ds vuql kj  gksxk %

i w.kZ vad : +3 ; fn nt Z fd; k x; k l a[ ; kRed eku (numberical value) gh l gh mÙkj  gSaA
' kwU;  vad  : 0 vU;  l Hkh i fj fLFkfr ; ksa esaA

1. B2H6, B3N3H6, N2O, N2O4, H2S2O3 vkSj  H2S2O8, esa l s ft u v.kqvksa esa nks l eku i j ek.kqvksa ds chp l gl a; kst d

(covalent) vkcU/k gSa] mudh dqy l a[ ; k gS ______.
Ans. 4

NNO, N—N
O

O

O

O

,   S
HO

O
OH

S

, HO—S—O—O—S—OH

O O

O O

2. 143 K i j , XeF4 vkSj  O2F2 dh vfHkfØ; k l s , d t hukWu (xenon) ; kSfxd Y mRi kfnr  gksr k gSaA l Ei w.kZ v.kq Y esa , dkdh

bysDVªkWu ; qXe ¼; qXeks½ (lone pair(s) of electrons) dh dqy l a[ ; k gS __________.
Ans. 19

XeF4 + O2F2  XeF6 + O2

3. 298 K i j ] fuEu vfHkfØ; k dk l kE; koLr k fLFkj kad Kc (equilibrium constant) 1.6 ×1017 gSaA

Fe2+ (aq) + S2– (aq)   FeS (s)

t c 0.06 M Fe2+(aq) vkSj  0.2 M S2– (aq) ds l eku vk; r uksa dk feJ.k fd; k x; k] r c Fe2+ (aq) dh l kE;  l kUnzr k

(equilibrium concentration) Y × 10–17 M i k; h x; hA Y dk eku gS _____.
Ans. 8.93

Fe+2
aq    +     S2–

aq 
  FeS(s) Kc = 1.6 × 1017

t = 0 0.06 M 0.2M
t = 0 0.03 0.1 M

L.R.
teq (0.03 - x) (0.1 – x)

x  0.03

kc =   2

1

0.07 Fe 
 

 = 1.6 × 1017

[Fe+2] = 
1

0.07 1.6
 × 10–17 = 

1000
112

 × 10–17

= 
250
28

 × 10–17 = 17125
10

14
  = 8.93 × 10–17

y = 8.93



4. ; kst uk; s 1 vkSj  2 (schemes  1 and 2) Øe' k% P l s Q r d] r Fkk R l s S r d dk : i kUr j .k n' kkZr s gSaA ; kst uk 3 esa T dk
l a' ys"k.k Q vkSj  S l s n' kkZ; k x; k gSA T ds , d v.kq esa Br i j ek.kqvksa dh dqy l a[ ; k gS _________.
; kst uk 1 :

NH2
(i) Br  ( ), H O
(ii) NaNO ,HCl, 273 K
(iii) CuCN/KCN
(iv) H O ,
(v) SOCl ,  (Pyridine)

2 2

2

3

2

vf/kd ek=kk esa

fi fjMhu

+

 

Q
( )eq[ ;

; kst uk 2 :

(i) (Oleum)
(ii) NaOH, 
(iii) H
(iv) Br , Cs , 273 K

vksfy; e 

+

2  2

S
( )eq[ ;

R
; kst uk 3:

(i) NaOH

(ii) Q
T

( )eq[ ;
S

Ans. 4

NH2 NH2 N Cl2

CNCOOHCOCl

aq. Br2

Br Br

BrBrBr

Br Br

BrBrBr

Br Br

BrBrBr

NaNO /HCl2

Diazotisation

CuCN/KCN
(sandmayer reaction)

H O/H2
+

SOCl2

(Q)

OH

oleum

SO H3 OH

Fused NaOH

H+
Br2

CS2

Br

(R)

BrO—

Br

Br

C

O

Br

Br

BrBr

BrBr
C

ClO

(R)OOH

NaOH

(R) (T)



5. fuEu l kj .kh esa] A + B + C mRi kn dh vfHkfØ; k ds cyxfr dh vkadMksa i j  xkSj  dhft ; sA

i z; ksx l a[ ; k [A] [B] [C] vfHkfØ; k xfr
(mol dm–3) (mol dm–3) (mol dm–3) (mol dm–3s–1)

1 0.2 0.1 0.1 6.0 × 10–5
2 0.2 0.2 0.1 6.0 × 10–5
3 0.2 0.1 0.2 1.2 × 10–4
4 0.3 0.1 0.1 9.0 × 10–5

t c [A] = 0.15 mol dm–3, [B] = 0.25 mol dm–3 vkSj  [C] = 0.15 mol dm–3 gS] r c vfHkfØ; k xfr
Y × 10–5 mol dm–3s–1 i k; h x; hA Y dk eku gS __________.

Ans. 6.75
Exp. (I) 6 × 10–5 = k(0.2)x (0.1)y (0.1)z ....(i)
Exp. (II) 6 × 10–5 = k(0.2)x(0.2)y(0.1)z ....(ii)
Exp. (III) 1.2 × 10–4 = k(0.2)x(0.1)y(0.2)z ....(iii)
Exp. (IV) 9 × 10–5 = k (0.3)x (0.1)y

 (0.1)z ....(iv)
Equation (i)   (ii)

5

5

6 10

6 10








 = 
y

0.1
0.2

 
 
 

  1 = 
y

1
2

 
 
 

  y = 0

equation (i)   (ii)

5

4

6 10

1.2 10








 = 
z

1
2

 
 
 

  
1
2

 = 
z

1
2

 
 
 

  Z = 1

 equation (i)   (iv)

5

5

6 10

9 10








= 
x

0.2
0.3

 
 
 

2
3

 = 
x

2
3

 
 
 

  x = 1

 Rate law
ROR = K[A]1[B]0[C]1

6 × 10–5 = K(0.2) (0.1)0 (0.1)1

k = 3 × 10–3

Rate = ROR = 3 × 10–3 × (0.15)1 × (0.15)1 = 225 × 3 × 10–7

y × 10–5 = 6.75 × 10–5

y = 6.75

6. 0.5 g vok"i ' khy vuk; fud foys;  (non-volatile non-ionic solute) dks 39 g csUt hu (benzene) esa ?kksyus i j ]
ml dk ok"i  nkc 650 mm Hg l s 640 mm Hg gks x; kA bl  foy;  dks csUt hu esa feykus ds mi j kar ] csUt hu ds fgekad dk
voueu (depression of freezing point of benzene) (K esa) gS ___________.
(fn; k x; k % csUt hu dk eksyj  nzO; eku 78 g mol–1 vkSj  csUt hu dk eksyy voueu fLFkj kad (molal freezing point
depression constant) 5.12 K kg mol–1 gSA)

Ans. 1.02

Wsolute  = 
1
2

 gm Wsolvent = 39 gm

p = 10 mm of Hg Pº = 650 mm of Hg Ps = 640 mm of Hg

10
640

 = 
1 /2 /m.Wt.

39 /78  = 
1

mwr
m. wt. of solute = 64 g/mol

Tf = Kf × molality = 5.12 × 
1 /128

39
 × 1000 Tf = 

5.12 1000
128 39




 = 1.0256 K.
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