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CHEMISTRY
11 Jan. 2019 [Session : 2.30 AM to 5.30 PM]
JEE MAIN PAPER ONLINE
1. The correct match between Item I and Item I1 is :
Item I Item IT
(A) Ester test (P) (Tyr)
(B) Carbyl amine test (Q) (Asp)
(C) Phthalein test (R) (Ser)
(S) (Lys)
HE-1 A #e-11 & 19 el gAd & -
He-1 He-11
(A) TR T (P) (Tyr)
(B) Pifdet THIE Tteor (Q) (Asp)
(C) Afer aegor (R) (Ser)
(S) (Lys)
(1) A-R, B-Q, C-P (2) A-R, B-S, C-Q
(3) A-Q, B-S, C-P (4) A-Q, B-S, C-R
A. 3
Sol. (P)
Tyr—

I
, CH,
@ — Phthalein dye test (C)
OH

(Q) AsP ——CH,~COOH - Estertest (A)

(R) Ser — —CH,—OH — Ester test (A)

(S) Lys—+«CH,), -NH, — Carbylamine test (B)
Question ID : 4165299537

Option 1 ID : 41652937608 Option 2 ID : 41652937609
Option 3 ID : 41652937607 Option4 1D : 41652937606
2. The major product of the following reaction is :

=1 arfiferan o1 e Sare 2

HO

(2) AICI, (Anhyd.)
Cl HQO HO Cl

) @ o) O/_\L @ @CL

A. 3
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Y @2;*
AICI
(Major product)

Para attack will form major product because at ortho position steric crowding is applicable.
Question ID : 4165299542
Option 1 1D : 41652937627 Option 2 ID : 41652937626

Option 3 ID : 41652937628 Option 41D ;41652937629

3. In the following compound,
=1 e

© NH.®

ON N
H ©

the favourable site/s for protonation is /are :

AR & foTq STdre ReIal & &.:

(1) (b), (c) and (d) (2) (a) and (d)
(3) (a)and (e) 4) (a)
(1) (b), (c) T2 (d) (2) (a) e (d)
(3) (a) T2 (e) 4) (a)
A. 1
Sol.  The lone pair which is participating in resonanace and aromaticity will not be a favourable site for protonation.
:NH®@
o
H ©

lone pair of N atom at b, ¢ and d is not the part of aromaticity and is not participating in resonance.
Question ID : 4165299539
Option 11D : 41652937616 Option 2 ID : 41652937617

Option 3 ID : 41652937615 Option 41D : 41652937614
4. Taj mahal is being slowly disfigured and discoloured. This is primarily due to :
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(1) Global warming (2) Water pollution
(3)Acidrain (4) Soil pollution
AT SIR—8R fawd T1 SR 811 S R8T & | I8 970 W0 4§ 39 BRI B
(1) 7elrget arfiT (2) STeT ugmo
(3) et gfte (4) T 9T

A. 3

Sol.  TajMabhal is being slowly disfugured and discoloured due to Acid Rain.
Question ID : 4165299554

Option 1 ID : 41652937675 Option 2 1D : 41652937677
Option 3 ID : 41652937676 Option4 1D : 41652937674
5. Given the equilibrium constant :

K ofthe reaction :

Cu(s) +2Ag"(aq) — Cu*" (aq) +2 Ag(s)is:
10 x 103, calculate the E® of this reaction at 298 K

cell

[2.303%at 298K = 0.059V}

Cu(s) +2Ag"(aq) — Cu*" (aq) +2 Ag(s)
st o1 f&=m R | ReRia, K,

10 x 10" 8| 298K W 4 31f¥fshar & E° @l A1 BITY |

[2.303R—FTat 298K = 0.059V}

(1)0.4736 mV (2) 0.04736 V (3)0.04736 mV (4)0.4736 V
A. 4
Sol. Egell = 0.059 logK,
n
_ 009610
2

=0472 V
Question ID : 4165299563
Option 1 1D : 41652937713 Option 2 1D : 41652937710
Option 31D : 41652937712 Option 4 ID : 41652937711
6. This reaction that does not define calcination is :

rfafehar S fraros &1 aRyTfrd 81 Rl 8, &
(1)2Cu,S +30, _4_y 2Cu,0 + 250,
(2) Fe,O, . XH,0 __4  Fe,0, + XH,0
(3) CaCO; . MgCO, 4, CaO + MgO + 2CO,
(4) ZnCO; _4_5 ZnO+ CO,

A1

Sol.  Calcination involves heating in absence of air.

2Cu,S +30, —52Cu,0 +2S0,
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This is not calcination rather it is roasting (heating in a regular supply of air)
Question ID : 4165299547

Option 1 ID : 41652937649 Option 2 ID : 41652937646
Option 31D : 41652937648 Option 4 1D : 41652937647
7. The reaction,

MgO (s) + C(s) — Mg(s) +CO(g), for which A H° =+491.1 kI mol! and A S°=198.0JK ' mol ™, is
not feasible at 298 K. Temperature above which reaction will be feasible is :
3ffafhar MgO (s) + C(s) — Mg(s) + CO(g) et A H® = +491.1 kI mol™! @2 A S° =198.0JK ™' mol ™
&, 298 K WR w#¥a T8I & | I8 a1 s SHuR IfAfhan wwg 8, § -
(1)2380.5 K (2) 2040.5K (3) 1890.0 K (4)2480.3 K
A. 4
Sol.  MgO(s) + C(s) ——> Mg(s) + CO(g)
For reaction to be spontaneous
AH°—TAS°<O

A H°
NS
Ts 491.1x1000
198
T>2480.3 K
Question ID : 4165299560
Option 11D : 41652937700 Option 2 ID : 41652937698
Option 31D : 41652937701 Option 4 ID : 41652937699
8. The standard reaction Gibbs energy for a chemical reaction at an absolute temperature T is given by :
A G°=A-BT
Where A and B are non-zeto constants. Which of the following is TRUE about this reaction ?
(1) Exothermic ifA>0 and B<0 (2) Endothermic ifA>0
(3) Endothermic ifA<Qand B>0 (4) Exothermic ifB <0
WA A9 T R YIRS i & fog aa sifaforan frss sott 71 @ g1 sif¥erad &) ol 2 -
A G°=A-BT
STel A T2 B 2[R | B arel ReRie € | 39 3iffehan & forg 1 4 4 spl—r wieg &7
(1) =R afs A>0dnB <0 (2) SwATA AfE A > 0
(3) eI afs A< 0T B >0 (4) SHEN AR B <0

A. 2
Sol. AG°=A-BT
A and B are non-zero constant

AG°=AH°-TAS°=A—-BT

Reaction will be endothermic if A> 0.
Question ID : 4165299559
Option 11D : 41652937697 Option 2 ID : 41652937694
Option 31D : 41652937696 Option4 1D : 41652937695
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9. The correct match between Item I and Item Il is :
Item I Item II
(A) Allosteric site (P) Molecule binding to the active site of enzyme
(B) Competitive inhibitor (Q) Molecule crucial for communication in the body
(C) Receptor (R) Molecule binding to a site other than the active

site of enzyme

(D) Poison (S) Molecule binding to the enzyme covalently
HE-1 A #e-11 & 19 8l gAd & -
He-1 #g-11
(A) TARR® U9R (P) TITSH & Afsha 9T 4 379] Bl de
(B) ufregeft fARTere (Q) IXR H ABCHI THAD 3]
(C) wm&r (R) U~ITSH & WAfehal 91T & STETdl 319 Bl e
(D) faw (S) 3] S U=aITeH o WEdANID WU W STEied 3
(1)A-P,B-R, C-S, D-Q (2) A-R, B-P, C-S, D-Q
(3) A-P, B-R, C-Q, D-S (4) A-R,B-P,C-Q, D-S

A. 4

Sol.  Allosteric effect : Molecule bind to a site other than the active site of enzyme
Competitive inhibitor : Molecule bind to the active site
Receptor : Molecule crucial for communication in the body.
Poison : Molecule binding to the enzyme covalently

Question ID : 4165299545
Option 11D : 41652937639
Option 31D : 41652937638

Option 21D : 41652937641
Option 4 ID : 41652937640

10. The relative stability of +1 oxidation state of group 13 elements follows the order

g 13 Tc@i &1 +1 iAo Sazel Bl el i g6 HH H ¢ -

(1)Ga<AlI<In<T! (2)TiI<In<Ga<A! (3)Al<Ga<TI<In (4)AlI<Ga<In<TI
A. 4

Sol.  Due to inert pair effect, as we move down the group-13 elements, stability of +1 oxidation state increases.

Correct order of stability is

Al<Ga<In<TI
Question ID : 4165299550
Option 1 ID : 41652937660 Option 2 ID : 41652937659
Option 31D : 41652937661 Option 4 ID : 41652937658

11. Which of the following compounds will produce a precipitate with AgNO; :
AgNO, & 1 711 A1t # | HI AT 37ae9 <

Br Br Br
O Q" O
(1) 2) 3) E\/l( 4)
SN
A. 1
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Sol. Br
+
+Ag@—> @ + AgBr \’
aromatic
Question ID : 4165299544
Option 11D : 41652937637 Option 2 1D : 41652937634
Option 31D : 41652937636 Option4 1D : 41652937635
12. The major product obtained in the following conversion is :
T SUT=IROT 3 9T B+ aTell 3R IS @
CH, YO
Br,(1 eqv.)
I MeOH
O
CH, O CH, O O
CH, O 3 3
Br \( \( \O( CH3_<
OMe L
(M) [ o I ) @)
Br Br OMe
e} O O O
A. 3
CH3\(O
Sol. OCOCH,
20 S
o O
l MeOH
CH,
/_ 0
9 OMe
Br
o

Question ID : 4165299543
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Option 11D : 41652937630 Option 2 1D : 41652937631
Option 3 ID : 41652937632 Option 41D : 41652937633

13. The homopolymer formed from 4-hydroxy butanoic acid is :
4-BTSgIaR FCAgd AT W I+ ATl THIEAD o -

I o ol i
(4 0¢ (cH,), - n<2) C(CH,),C n<3) C(CH,),C -0 n(4) C(CH),- 0T
4

Sol 0
| | Polymerisation | |
(lin—CHz—CHz—C—OH EE— O(CH,),—C .

A.

OH
P4HB Polymer
Question ID : 4165299538
Option 11D : 41652937610 Option 2 ID : 41652937611
Option 31D : 41652937612 Option 41D : 41652937613
14.  Which of'the following compounds reacts with ethylmagnesium bromide and also decolourizes bromine water
soolution :
frferRad # | -1 Afe Ui F=NRrm dHTgs ¥ AfHHa1 BT 8 T S STt BT e A Bl 27
CN OH
CH,—CO,CH,
(1) @) S
Ok OCH,
RS
3) @ et
A. 2

Sol.  Phenol or unsaturated hydrocarbon (alkene or alkyne) decolourised bromine water solution.

C,HsMgBr will react with carbonyl carbon or acidic hydrogen.

OH
reacts with C,Hs MgBrand also decolourized bromine water solution

CN
CH,CO,CH,

will also give positive bromine water test and give substitution product with EtMgBr

Question ID : 4165299536
Option 11D : 41652937603 Option 2 ID : 41652937602

Option 31D : 41652937604 Option4 1D : 41652937605
15. The hydride that is NOT electron deficient is :
BISSIE Sl SIde—J &1 8, T8 B -
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(1)SiH, (2) GaH, (3)AlH, (4)B,Hq
A. 1
Sol  SiH, —Electron precise hydride

GaH; —Electron deficient hydride
B,H; —Electron deficient hydride
AlH; —Electron deficient hydride

Question ID : 4165299548

Option 1 ID : 41652937650 Option 21D : 41652937653
Option 31D : 41652937651 Option4 1D : 41652937652
16. Among the colloids cheese (C), Milk (M), Smoke (S) the correct combination of the dispersed phase and

dispersion medium, respectively is :

(1)C:liquidinsolid ; M : liquid in solid ; S : solid in gas

(2) C:solid in liquid ; M : solid in liquid ; S : solid in gas

(3) C:liquid in solid ; M : liquid in liquid ; S : solid in gas

(4) C :solid in liquid ; M : liquid in liquid ; S : gas in solid

BTSS!, oI TR (C), g8 (M), T €311 (S) & fawa 7 uRfare uraven qem gReror wies &7 Fel 7ol g 81 |
(HC:%a%3N; M:gad3m™; S H e

(2)C:3N¥Hga; M : 3 Hgd; S IMH 3N

3)C:cadsM; M :ga¥gd; S: A 3N

(4)C:3N¥ga; M :gaHgq; S : IH 3N

A. 3
Sol. Dispersed Dispersion
phase medium
(C)  Cheese liquid solid
M) Mik liquid liquid
(S) Smoke solid gas
Question ID : 4165299565
Option 11D : 41652937720 Option 21D : 41652937719
Option 3 ID : 41652937721 Option4 1D : 41652937718
17. 25 ml of the given HCl solution requires 30 mL of 0.1 M sodium carbonate solution. What is the volume of this
HCl solution required to titrate 30 mL of 0.2 M aqueous NaOH solution :
25 ml HC1 faerad & forr 0.1 M |ifead Srdie faerad &1 30 mL 3aeda erdi &, 0.2 M Siefidl NaOH & faerae
DI AT B3 & ot 39 HCI o= & favaet et &1 sfaedana 21 2
(1)25mL (2) 75 mL (3) S0 mL (4)12.5mL
A. 1
Sol. 25 mL of HCl solution required 30 mL of 0.1 M Na,CO; solution

25 xMx1=30x0.1x2

6
— M=—=024M
25

Now, HCl solution is titrated with NaOH solution.
Vx024x1=30x0.2x1
= V=25mL
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Question ID : 4165299556

Option 11D : 41652937682
Option 31D : 41652937683

Status : Answered

18.

Sol.

A K00 5B 4 2H,0

(Green)
3B—"“—-2C+MnO, +2H,0
(Purple)
2C 28 39A +2KOH+D
In the above sequence of reactions, A and D, respetively, are :
(1) KIO; and MnO, (2) KIand KMnO, (3) MnO, and KIO;

A% 9B +2H,0

(8
3B—9 52C+ MnO, +2H,0
(ST
2C—1OKL oA 4+ 2KOH +D
rfAfHaRl & IR HH H, A TAT D HHIT: 8 —
(1) KIO; @21 MnO, (2) KI@mn KMnO,;  (3)MnO, @21 KIO;
3

2MnO, + 4KOH + 0, — > 2K ,MnOj + 2H,0

(A) (Green)
(B)

K,MnO, +4HCl—— 2KMnO, +MnO, +2H,0

(Purple)
©)

2KMnO, +H,0+Kl—— 2MnO, +2KOH +KIO,

(D)
A —MnO,
D - KIO;

Question ID : 4165299551

Option 11D : 41652937664
Option 3 ID : 41652937663

19.

Sol.

Option 21D : 41652937684
Option4 1D : 41652937685

(4) KI and K,MnO,

(4) KI @21 K,MnO,

Option 21D : 41652937665
Option4 1D : 41652937662

The radius of the largest sphere which fits properly at the centre of the edge of'a body centred cubic unit cell is

: (Edge length is represented by 'a')

BT Bl B Tebel Al & DR b Dx H §o dlel ({The B dTet) et S TiTel bl 351 8111 (IR oT#Tg bl 'a' §RT

o fHar 1 )

(1)0.067 a (2)0.134 a (3)0.027 a
1

For BCC

J3a=4R

(4) 0.047 a
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= R = \/ga
4
Empty space atedge =a—2R
=a— \/g a
2
= diameter of sphere
3
a— ER a (5 f3
=0.067 a

Question ID : 4165299557
Option 11D : 41652937687 Option 2 ID : 41652937686
Option 31D : 41652937688 Option 4 1D : 41652937689
20. The correct option with respect to the Pauling electronegativity values of the elements is :

acdl & UTSfort fag[a FoeehdT 719 &1 9el fadhed & —

(1) Ga<Ge (2) Te> Se 3)P>S (4) Si<Al
A. 1
Sol.  Correct order of electronegativity is

Si>Al

S>P

Se >Te

Ge>Ga
Question ID : 4165299546
Option 1 ID : 41652937645 Option 2 1D : 41652937642
Option 31D : 41652937643 Option4 1D : 41652937644

21. The de Broglie wavelength (), ) associated with a photoelectron varies with the frequency (v) of the incident
radiation as, [v, is threshold frequency]

YHITRID Seldgid | Arfd fe—sfrel aveed (), ) mufad fafd=or @t amafa (v) @ A1 39 yeR uRRafid e 2,

[vo = S&eil 31 q d]
1 1 1 1
Ao —— Ao —— Ao ——M— A
1 1 2 3 3 1 4) M
(1) (V_V0)4 2) (V—V0)2 3) (V_VO)2 4) (V_Vo)
A. 3
Sol.  Accordin to de-Broglie wavelength equation
/WL W
mv v

From photoelectric effect.

hv—hy, = lmV2
2

v (v—v,)"?
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1

Question ID : 4165299558
Option 11D : 41652937692 Option 21D : 41652937693
Option 3 ID : 41652937690 Option 41D : 41652937691

22. For the equilibrium,
2H,0——=H,0° + OH ", the value of AG® at298 K is approximately :

2H,0—=—H,0° +OH ™I & frg, 298 K TR AG® T #I¥ o4 & —

(1)~100kJ mol™! (2) 100 kJ mol™! (3) 80 kJ mol™! (4)-80kJ mol™!
A. 3
Sol. AG=AG°’+RTInQ

Atequilibrium

AG=0and Q=K
= AG°=-2.303 RT logK,,
= —2.303 x 8.314 x 298 log 1014

=80kJ/ mol
Question ID : 4165299562
Option 1 ID : 41652937706 Option 2 ID : 41652937709
Option 3 ID : 41652937708 Option4 1D : 41652937707
23. The major product obtained in the following reaction is :
=1 arfaforan & o g e R |
Oy OH
Li AlH,
(excess)
CH,
NO, O
O OH OH
1 A 2 h
@) CH, 2) CH,
NO, OH NH, OH
OH OH
X
) CH, ) CH,
NH, OH NO, OH
A. 2
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O, OH
Li AlH,
A (excess)
( CH

NO, O NH, OH

Question ID : 4165299541
Option 11D : 41652937623 Option 2 ID : 41652937625
Option 31D : 41652937624 Option4 1D : 41652937622

24. The coordination number of Th in K[ Th(C,04)4(OH,),] is : (CZOi_ = Oxalato)

K,[Th(C,04),(OH,),] # Th @ s e & (C,0;” = Oxalato)

()8 (2)10 3)6 (4)14
A. 2
Sol.  Ky[Th(C,0,)4(OH,),]

C,0;" isbidentate ligand and H,O is monodentate ligand.

Co-ordinationno. of Th=2 x4+2=10
Question ID : 4165299553

Option 1 ID : 41652937671 Option 21D : 41652937672
Option 31D : 41652937670 Option 41D : 41652937673
25. K,Hgl, is 40% ionised in aqueous solution. The value of'its van't Hoff factor (1) is :
K,Hgl, STt faeras # 40% SMmfd & | §9 dlreal® o (i) BT A1 s —
(1) 1.8 (2) 2.0 (3)2.2 4)1.6
A. 1
Sol.  K,Hgl, ==2K" +[Hgl,]*
n=3
1—1
“Th1
04= 3
3-1
i=1.8
Question ID : 4165299561
Option 11D : 41652937703 Option 2 ID : 41652937704
Option 3 ID : 41652937705 Option 4 1D : 41652937702
26. The number of bridging CO ligand (s) and Co-Co bond(s) in Co,(CO)y, respectively are :
(1)2and 1 (2)0and 2 (3)2and 0 (4)4and 0
Co,(CO)g ¥ g & CO foris @2 Co-Co 3ATa1/3Taw1 &) HRT FHAgl: & —
(1271 (2) 0 qam2 (3)2Ta0 (4)4Ta0
A. 1
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Sol. 0)
Il
oC \ / C\ / CcO
oC Co Co CcoO
oC ™~ ﬁ/ \ Co
O
Question ID : 4165299552
Option 11D : 41652937668 Option 2 ID : 41652937666
Option 31D : 41652937667 Option4 1D : 41652937669
27. The higher concentration of which gas in air can cause stiffness of flower buds :
841 4 fhra] Sod ATl Tel B Biord] § T ol Aehell § ?
(1) CO (2) SO, (3) CO, (4) NO,
A. 2

Sol.  High concentration of SO, leads to stiffness of flower buds.
Question ID : 4165299555

Option 1 ID : 41652937681 Option 2,ID : 41652937678
Option 31D : 41652937679 Option 41D : 41652937680
28. Match the following items in column [ with'the corresponding items in column II.
ColumnI ColumnII
(1) Na,CO5 . 10H,O (A) Portland cement ingredient
(i) Mg(HCO;), (B) Castner-Kellner process
(ii1)) NaOH (C) Solvay process
(iv) Ca;AL,Oq (D) Temporary Hardness
Bict [ 4 33 T 71 711 &1 I 671 dierd 11 4 33 TR A7_ 3 AT BIforg |
Column I ColumnII
(i) Na,CO; : 10H,O (A) UIcets e & Haedh
(i) Mg(HCOy), (B) PR DATR UhH
(iii) NaOH (C) ¥Ted Uehd
(iv) Ca;ALOg (D) 3R HIRaT
(1)i—-D,ii—A,iii—=B,iv-C (2)i-C,ii—D,iii—B,iv-A
(3)i—C,ii—B,iii—D,iv-A (4)i-B,ii—C,iii—A,iv—D
A. 2

Sol. (i) Na,CO;.10H,0 is prepared by Solvay process
(1)) Mg(HCOy), is the reason of temporary hardness
(ii1) NaOH is prepared by Castner-Kellener process
(iv) Ca;Al,Oq 1s the ingredient of Portland cement
Question ID : 4165299549
Option 1 ID : 41652937657 Option 2 ID : 41652937656

Option 31D : 41652937655 Option4 1D : 41652937654
29. A compound 'X' on treatement with Br,/NaOH, provided C;HogN, which gives positive carbylamine test.
Compound 'X'is :
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Sol.

& A1 'X' DI Br,/NaOH & A1 21fddgrd axel R C3H N &1 St g 1eq s Hifdaryad sifa <ar 2 | 3 X
B HEAT R —
(1) CH;CH,CH,CONH, (2) CH;CON(CH,),
(3) CH,CH,COCH,NH, (4) CH,COCH,NHCH;4
1
C;HgN gives carbylamine test.
C;HyN is primary aliphatic amine.
X +Br, + NaOH——> C,H,N

(Primary amine)

X s acid amide having formula

Il
CH,~CH,-CH,~C-NH,

Question ID : 4165299540

Option 1 ID : 41652937619 Option 2 ID< 41652937620
Option 31D : 41652937618 Option 41D : 41652937621
30. Thereaction 2X ____y Bisa zeroth order reaction. Ifthe initial concentration of X is 0.2 M, the half-life is 6h.

Sol.

When the initial concentration of X is 0.5 M, the time required to reach its final concentration of 0.2 M will be
afafpar 2X 5 B Ue I Hife 91 @ififshar 8 10.2 M @l URf™e Al & fafg, srgemy 6h 7 | afd X &
IR el 0.5 M 81, a1 0.2 M a1 i sl Uget H <7 arell 99 819 —

(1)18.0h (2)9.0h (3)12.0h (4)7.2h

1

For the reaction 2X — B, follow zeroth order

Rate equation is
2Kt =[A]o-[A]
For the half-life

oKt = Ll
2

02
2x2x6

K=— Mhr"
120
time required to reach from 0.5 Mto 0.2 M
2Kt=[A],—[A]

t=(0.5-0.2) x 60

=18 hour
Question ID : 4165299564
Option 11D : 41652937715 Option 21D : 41652937716
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