JEE Main August 2021

Question Paper With Text Solution
01 September. | Shift-2

CHEMISTRY

YMATRIX

JEE Main & Advanced | XI-XII Foundation| VI-X Pre-Foundation

Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ; Email : smd@matrixacademy.co.in




M A'I'Rlx Question Paper With Text Solution (Chemistry)
JEE Main August 2021 | 01 September Shift-2

JEE MAIN SEPTEMBER 2021 | 01 SEPTEMBER SHIFT-2

SECTION - A
1. Calamine and Malachite, respectively, are the ores of :
(1) Copper and Iron (2) Zinc and Copper
(3) Aluminium and Zinc (4) Nickel and Aluminium
HATAIS Td HATHISC IRND & HAT:
(1) IR UG ARRA & (2) i va IR &
(3) Ve Rid @ (4) Frdvar vd Tgfafrm &

Question ID : 86435121553
Option 1 ID : 86435171243
Option 2 ID : 86435171244
Option 3 ID : 86435171245
Option 4 ID : 86435171246

Ans. Official Answer NTA (2)
Sol.  Calamine = ZnCO,—— Zinc ore

Malachite = CuCO,.Cu(OH), —— Copper ore
2. Match List - [ with List - 1I.

List -1 List - II
(Colloid Preparation method) (Chemical Reaction)
(a) Hydrolysis (1) 2AuCl, + 3HCHO + 3H,0 —
2Au(sol) + 3HCOOH + 6HCI
(b) Reduction (i1) As, 0, +3H,S — As S (sol) + 3H,0
(c) Oxidation (i) SO, +2H,S — 3S(sol) +2H,0
(d) Double Decomposition (iv)  FeCl, +3H,0 — Fe(OH),(sol) + 3HCI

Choose the most appropriate answer from the options given below :
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A - [ BT e =i - 1L
List - I List - I
(Pleitgs & fomior 3 fafdad) e i)

(a)  Sfal 3mgEe (i)  2AuCl, +3HCHO +3H,0 —»
2Au(sol) + 3HCOOH + 6HCI

(b) 3= (i)  As,0,+3H,S — As,S,(sol) + 3H,0

(c)  ifafiaxo (iii) SO, +2H,S — 3S(sol) + 2H,0

(d) fgo sgeed (iv)  FeCl, + 3H,0 — Fe(OH),(sol) + 3HCI

A1 R o Redt 3 @ waifie SRiq e B g
(1) @)-(iv), (b)-(ii), (o)-(ii), (d)-(i)
(2) (@)-(), (b)-(ii), (©)-(ii), (d)-(iv)
(3) @)-(iv), (b)-(0), (0)-(ii), (d)-(ii)
(4) (@)-(0), (b)-(i), (©)-(iv), (d)-ii)
Question ID : 86435121551
Option 1 ID : 86435171237
Option 2 ID : 86435171236

Option 3 ID : 86435171238
Option 4 ID : 86435171235

Ans. Official Answer NTA (3)
Sol.  (a) Hydrolysis : FeCl, + H,O —— Fe(OH), (Sol) + 3HCI

(b) Reduction : I2AuC13 +3HCHO +3H,0 — 2Au (Sol) +3HCOOH + 6HC1I

Reduction

SO, +2H,S - 35(Sol) +2H,0

(c) Oxidation :

Oridation

(d) Double Decomposition : As,O, + 3H,S —— As_S (Sol) + 3H,0
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3. Identify A in the following reaction.
o arfafebar 5 A o1 fF=forad o 9 ugem

NH,

K,Cr,0,
—>A

(1) (Ej
NO,
(2) ©<H
NO,
NH,
o AT
KO

Question ID : 86435121566
Option 1 ID : 86435171297
Option 2 ID : 86435171298
Option 3 ID : 86435171295
Option 4 ID : 86435171296

Ans. Official Answer NTA (1)
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Sol.

4,

NH,
K,Cr,0,
—5
[O]

In the given chemical reaction, colors of the Fe?* and Fe** ions, are respectively :

5Fe* + MnO, + 8H" — Mn*" + 4H O + 5F¢’**

(1) Yellow, Orange (2) Green, Yellow
(3) Yellow, Green (4) Green, Orange

= aafae aififesar ¥, Fe wd Fe'* oMt @ 47 €, sen:
SFe>* + MnO, + 8H' —> Mn® + 4H.,0 + SFe**

(1) drem, =y (2) &1, b
(3) dretr, &1 (4) &1, ARt

Question ID : 86435121557
Option 1 ID : 86435171259
Option 2 ID : 86435171260
Option 3 ID : 86435171262
Option 4 ID : 86435171261

Ans.

Sol.

Official Answer NTA (2)
Since Fe” + MnO, +8H® — Mn** + 4H,0 + 5Fe*

(Green) (Yellow)

In the following sequence of reactions,

H*/H,0 KOl 3
C3H6 : A dil KOH B+C

The compounds B and C respectively are :

fAfharet & =1 %9 |

H*/H,0 KOI
C3H6 — - 3 A WB +C

Jfrs B vd C 8, A

(1) CH,I, HCOOK (2) CLCOOK, HCOOH
(3) CHI,, CH,COOK (4) CLCOOK, CH,I

Question ID : 86435121563
Option 1 ID : 86435171283
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Option 2 ID : 86435171286
Option 3 ID : 86435171284
Option 4 ID : 86435171285

Ans. Official Answer NTA (3)

Sol. CH,—> {D.B.E. =(3+1)- (gj = 1} = Inbond

H,C—HC=CH,

H'/H,0

|
CH,—C—CH,

H

KIO -
—_—S =+
L KOH CH, |Ci O K'+ CHI,

OH (Iodoform) o) B
C

6. The Crystal Field Stabilization Energy (CFSE) and magnetic moment (spin-only) of an octahedral aqua

complex of a metal ion (M**) are —0.8 A and 3.87 BM, respectively. Identify (M*"):

g1q MR, (M?) & US ACHAD STelid Aqgel & foly fohveet &3 faured ot (CFSE) T g e

(bera g=zhvT) €, B —0.8 A, vd 3.87 BM | (M%) &1 Ugdr :
(1) Cr*
(3) V3+

Question ID :
Option 1 ID :
Option 2 ID :
Option 3 ID :
Option 4 ID :

Ans. Official Answer NTA (2)

Sol.  For octahedral complex :

86435121558
86435171266
86435171263
86435171264
86435171265

n=3.87=/n(n+2)BM

(2) Co**
(4) Mn**

t2g

cg

CFSE = [0.6 xt,g° —0.4(eg) e*}
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= n = unpaired =3

For Cr”:4s°3d’:|1[1[1] | |:aqua complex <

UPE =3
CFSE=-04x3=-1.2
For Co”:4s°3d": <
UPE =3
CFSE=6x2-5x04=-0.8
For V©®:4s°3d: [1[1] [ [ |
UPE =2
7. The oxide without nitrogen-nitrogen bond is :
ASEIST — ATSSIo 3Tee Ifed ATRASS &
(DN,O (2)N,0,
(3)N,0O, (4)N,O,
Question ID : 86435121556
Option 1 ID : 86435171255
Option 2 ID : 86435171257
Option 3 ID : 86435171258
Option 4 ID : 86435171256
Ans. Official Answer NTA (3)
O
— =+ (&N N/
Sol. ()N, O:N=N—0 (3) / \
O O
0O
N S
(2)NO,: / \ 4 NN
0 0 0
8. Hydrogen peroxide reacts with iodine in basic medium to give :

gTsSIo RIS &R AEgH | IS & A1l AfAfhar &x, <ar © -

(1) 10 (2)10,
3)10, AT
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Question ID :
Option 1 ID :
Option 2 ID :
Option 3 ID
Option 4 ID :

Ans.

86435121554
86435171249
86435171247

: 86435171250

86435171248

Official Answer NTA (4)

Sol.  Since : I, + H,0, + 20H — 2 + 2H,0 + O,

actas R.A

9. Identify the element for which electronic configuration in +3 oxidation state is [Ar]3d’

I T BT Uga ORIHT 43 SRNGBROT Tave # geideid fa=md [Ar]3d3e -

(1) Ru
(3) Co

Question ID :

Option 1 ID :
Option 2 ID :
Option 3 ID :
Option 4 ID :
Ans.

86435121552
86435171241
86435171239
86435171242
86435171240

Official Answer NTA (4)

(2) Mn
(4) Fe

Sol.

10.

M* = [Ar]3d°

M = [Ar] 4S?3d° = Fe

Which one of the following given graphs represents the variation of rate constant (k) with temperature
(T) for an endothermic reaction ?

U 1T UTHl # | BIF TS IHRY AT & forg, araHe (T) @ a1 a7 Reria (k) @ aRads &l fFefid

HRAT 27

(1) 2)

\4
\4

T— T—
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3)

Question ID :
Option 1 ID :
Option 2 ID :
Option 3 ID :
Option 4 ID :

Official Answer NTA (1)

Ans.
Sol.

A

T

k
4)

\ 4
\ 4

T—

86435121550
86435171232
86435171233
86435171234
86435171231

T—

For endothermic reaction :

AH=(E) —(E), >0
= (Ea)f> (Ea)b

= On increasing temperature K increases exponentially

11.

T—

A -
y

The potassium ferrocyanide solution gives a Prussian blue colour, when added to :

ISR BRNTIARS fAead v YR & 1 a1 § 99 39 A o §
(1) FeCl,
(3) FeCl,

Question ID :
Option 1 ID :
Option 2 ID :
Option 3 ID :
Option 4 ID :

86435121569
86435171308
86435171309
86435171307
86435171310

(2) CoCl,
(4) CoCl,

MATRIX JEE ACADEMY

Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ; Email : smd@matrixacademy.co.in

Page No. 9




M A'I'Rlx Question Paper With Text Solution (Chemistry)
JEE Main August 2021 | 01 September Shift-2

Ans.

Sol.

12.

Official Answer NTA (1)

K,[Fe(CN),] + FeCl, — Fe [Fe(CN),],
Prussian blue

Monomer units of Dacron polymer are :

(1) glycerol and terephthalic acid

(2) ethylene glycol and terephthalic acid

(3) ethylene glycol and phthalic acid

(4) glycerol and phthalic acid

SHH dgeld & Y Theld 3PIS & :

(1) PRI wd udferd 3

(2) Uil TSP Ud XU feldh 3T
(3) Tierele TS dia Ud dferd 3
(4) TeTgpicl Ud Aferer st

Question ID : 86435121568
Option 1 ID : 86435171306
Option 2 ID : 86435171305
Option 3 ID : 86435171304
Option 4 ID : 86435171303

Ans.

Sol.

13.

Official Answer NTA (2)

HO-CH,-CH,-OH + HO-C C-OH
| I

ethylene glycol 0 0
Terephthalic acid

[OCHZCHZOﬁ@ﬁO+
0 o)

Number of paramagnetic oxides among the following given oxides is

fau Ty =7 Sifearssl H 9 JgR@ ifaTgel Bl J&T ©
Li,0, CaO, Na O,, KO,, MgO and K,O

(10 )1
(3)3 (4)2

Question ID : 86435121555
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Option 1 ID : 86435171254
Option 2 ID : 86435171253
Option 3 ID : 86435171251
Option 4 ID : 86435171252

Ans. Official Answer NTA (2)

Sol.  LiO=2Li" + O? [Diamagnetic]
Ca0 = Ca”+ 07 [Diamagnetic]
Na O, = 2Na" + O [Diamagnetic]
KO,=K" + O, [Paramagnetic] — Superoxide
MgO = Mg™”? + O [Diamagnetic]
KO=2K" + O~ [Diamagnetic]
14. Given below are two statements :

Statement I :  The nucleophilic addition of sodium hydrogen sulphite to an aldehyde or a ketone
involves proton transfer to form a stable ion.

Statement II :  The nucleophilic addition of hydrogen cyanide to an aldehyde or a ketone yields
amine as final product.

In the light of the above statements, choose the most appropriate answer from the options given below:

(1) Statement I is false but Statement II is true.

(2) Statement I is true but Statement II is false.

(3) Both statement I and statement II are true.

(4) Both statement I and statement II are false.

I T B fov T €

FIT1 : TP UfesqISS AT Udh dIed WR AIfSIH BTSN Ahise & ATNGRAN Ao H We
RIFIARYT & BRI U AR 3+ fAfifa gram 2|

P11 : TP VfeSESS AT TP HIeH WR BISIo ARATSS & ATNGRIT FAIo, ifad ST & wd
H U g

S et & wa ¥ A1 Ry o Redt ¥ ¥ Wl v g -
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(1) B 7Ted & U o [T HeT 3 |
(2) F [ |l € UG B 11 Teld ¢ |
(3) T ®UF 17d A 11| 2 |

(4) S B 1 7d oA 11 Terd & |

Question ID : 86435121565
Option 1 ID : 86435171294
Option 2 ID : 86435171293
Option 3 ID : 86435171291
Option 4 ID : 86435171292
Ans. Official Answer NTA (2)
O OH
Sol. >=o +NaHSO,— >< /0 —> >< /0
S S
O/ \OH O/ \O’Na
[White ppt]
[correct]
o
>=o +H-CN — ><
CN
cyandhydrin [wrong]
15.  Which one of the following gives the most stable Diazonium salt?

=1 % 9 o T gaifde WR) STSUSH=ad a9l <dl 87

NH,
(1) (2) CH,-CH, - CH, - NH,
CH,
NHCH, CH,
|
3) (4) CH,— ? —NH,
H
Question ID : 86435121567
Option 1 ID : 86435171302
Option 2 ID : 86435171301
Option 3 ID : 86435171299
Option 4 ID : 86435171300
MATRIX JEE ACADEMY
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Ans.

Sol.

16.

Official Answer NTA (1)

N,CI

@ NaNO +HCl @

CH, (+ H ettect)

(2) CH,— CH,— CH,~ NH, —> CH, - CH, - CH, - N: Cl-

NH - CH,
(3) ©/ — X

CH, H
4) CH c|: NH, —> ] :
( ) 37 | - 2 CH /C N Cl

H

Experimentally reducing a functional group cannot be done by which one of the following reagents ?

= & P 91 AfNEHs T HIE U @ UERE @ w9 H BRI T8 HR?
(1) Na/H, (2) Pd-C/H,
(3) Zo/H,0 (4) P-C/H,

Question ID : 86435121560
Option 1 ID : 86435171274
Option 2 ID : 86435171271
Option 3 ID : 86435171273
Option 4 ID : 86435171272

Ans.

Sol.
17.

Official Answer NTA (1)

Na/H, is not a reducing agent.

The stereoisomers that are formed by electrophilic addition of bromine to trans-but-2-ene is/are :
(1) 2enantiomers and 2 mesomers (2) 2 identical mesomers

(3) 2 enantiomers (4) 1 racemic and 2 enantiomers

S-9T-2-31 & dMIF & AT gelagid el Adbad & g\ Fid Bifeq Aamal o 9= &
(1) 2 yfafd w0 1q 2 [Aekmedl S aadl (2) 2 99 [AeRmedl |Hagdr
(3) 2 ufafew wu (4) 1 Xafie fsror va 2 ufafes &g

Question ID : 86435121561
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Option 1 ID
Option 2 ID
Option 3 ID
Option 4 ID

Ans. Official Answer NTA (2)

CH,
CH3>;C/ H_Buca, o HeeBoo
Sol. q - \CH Anti H—— B
CH,
18.  In the following sequence of reactions a compound A, (molecular formula C H

: 86435171278
: 86435171275
: 86435171276
: 86435171277

chain structure gives a C, carboxylic acid. A is :

A

LiAH, B
7

Oxidation

Affhatt & =1 A # faga ger Avan darell o Al A (319 331 C H

H;0"

TIAT:

A

> C, - carboxylic acid

LiAIH TaRfTBRoT
—+>B— > C, - Faifaafed 3w

H;0"

(1) CH, - CH, - COO — CH, - CH, - CH,
(2) CH, - CH, - CH, - COO - CH, - CH,
(3) CH, - CH,~CH,- O - CH=CH-CH, - OH

OH

|
(4) CH,— CH,-CH-CH,-O-CH=CH,

Question ID :
Option 1 ID :
Option 2 ID :
Option 3 ID :
Option 4 ID :

Ans. Official Answer NTA (2)

86435171290
86435171289
86435171288
86435171287

86435121564

0,) with a straight

0,) C, ®raifaxiferes 3t <l
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Sol.  CH,— CH, — CH, — COOCH, — CH, % CH,— CH, — CH, — CH, — OH
CH, - C+H2 —OH
C
CH,-CH,-CH,-C-OH
19.  Which one of the following compounds is aromatic in nature ?

=1 Al § ¥ B T WHACS Ui &1 57

(1) |
/\| x~
CH,
>

®
'S

Question ID : 86435121562
Option 1 ID : 86435171282
Option 2 ID : 86435171280
Option 3 ID : 86435171279
Option 4 ID : 86435171281
Ans. Official Answer NTA (4)

Answer by Matrix (2,4)
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Sol. (1) | | 4ne” = Anti
(2) . 10me” = Aromatic
CH,
3) 4ne- = Anti
C)
4) 6me- = Aromatic
20.  Water sample is called cleanest on the basis of which one of the BOD values given below :

 fau U f59 BOD #19 & 3MUR WR Wil & =71 dl Aaitid e Hal SIr?

()3

ppm

(3) 15 ppm

Question ID :
Option 1 ID :
Option 2 ID :
Option 3 ID :
Option 4 ID :

Ans. Official Answer NTA (1)

86435121559
86435171267
86435171270
86435171269
86435171268

(2) 21 ppm
(4) 11 ppm
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Sol.

Clean/Pure water has BOD < 5 ppm
Polluted water has BOD > 17 ppm

SECTION - B

Histidine will have peptide linkages.

A peptide synthesized by the reactions of one molecule each of Glycine, Leucine, Aspartic acid and

g, gdF, Wiide sl vd 2RSS, e & U 39 @l sifufhar ¥ i Uergs o

Uergs 9% 8 |

Question ID : 86435121579

Ans.

Sol.

Official Answer NTA (3)

Glycine — Leucine — Aspartic acid — Histidine ~ [No of peptide linkages =n — 1 no. of Amino acid]

\’ J J
peptide  peptide peptide

i I i i
NH,-CH,-C-NH-CH-C-NH-CH-C —NH-CH-C-O0OH

| |
CH, CH, CH,
| |
L C-OH Nl
CH, CH, (”) kN
I

H

The sum of oxidation states of two silver ions in [Ag (NH,)] [Ag(CN),)] complex is

[Ag (NH,)] [Ag(CN),)] figel # <l RicaR Rl & SiTeRIBROT SFaveriafi ol AT &

Question ID : 86435121578

Ans.

Sol.

Official Answer NTA (2)
[Ag(NH,),][Ag (CN),]
\’

[Ag(NH,),]" [Ag(CN),]”
x+2(0)=+1 x+2(-1)=-1
X =+ x=+2-1

Ag" x=+1
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Ans.

Ag’

Sum=-+1+1=+2

For the reaction 2NO (g)

N,O,(g), when AS =—-176.0 J K" and AH = —57.8 kJ mol ™', the magni-

tude of AG at 298 K for the reactionis _ kJ mol™.
Frfafear 2NO,(g) N,0,(g) @ forg 298 K ik 519 AS =-176.0 J K™! @2ir AH =—57.8 kJ mol ™ &1 I,
59 afafehar & forg AG® A wT uRAmT 8rm e kJ mol ™! |
Question ID : 86435121574
Official Answer NTA (5)
AG = AH - TAS

Sol.

=-57.8 KJ+176 x 298 x 103 KJ
=-57.8 KJ+176 x 298 x 103 KJ
=-5.352

Hence =5

The molar solubility of Zn(OH), in 0.1 M NaOH solution is xx10~'* M. The value of x is

(Given : The solubility product of Zn(OH), is 2x107°)
0.1 M NaOH fa@ras # Zn(OH), 31 Aier fIeadr xx10¥ M 8 | x &1 919 &

(fe=m 1 & : Zn(OH), faeie Jorher 2x10°20%)

Question ID : 86435121576

Ans.

Sol.

Official Answer NTA (2)
Zn(OH), —> Zn" + 20H" NaOH — Na*+ OH
S 10
K, =(S) (10"
2x10%=8S x 102
S =2x10"
=xx 10718

x=2
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5. If 80 g of copper sulphate CuSO,-5H,0 is dissolved in deionised water to make 5 L of solution. The
concentration of the copper sulphate solution is xx10 mol L™ The value of x is

[Atomic masses Cu: 63.54u,S:32u,0:16u, H: 1u]

e 80 g HIUR Hehe CuSO,5H,O &I SR Sief H Hiefex 5 L fdera a9rar T | SIoR Hebhe e
B ArEdr xx10°mol L' g x®TAM |
[GRAT] ggH : Cu: 63.54u,S:32u,0:16u, H: 1u]

Question ID : 86435121575

Ans. Official Answer NTA (64)

80
Sol.  M=_™ole _ 2495 [M.w =249.5 of CuSO, 5H, ]
Vol(L) 5
=64x107
=xx10"
x =64
6. The number of atoms in 8 g of sodium is x x10%. The value of X is

(Given : N, =6.02 x 10 mol™' Atomic mass of Na=23.0 u)

8 g AIfeTH # URATERN & WEAr x X103 8| X BT A |
(f&ar 2 : N, = 6.02 x 10% mol ' Na &1 WY &M = 23.0 u)
Question ID : 86435121570

Ans. Official Answer NTA (2)

W

= X N
Sol.  no. of atom Atomic weight A

= i>< 6.02x10%
23

=2.09x10%
=X X 1023
Xx=2
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The spin-only magnetic moment value of B," species is x 102 BM.
(Given : 3 =1.73)
B, WRfIST &1 ‘@ad Yeshol’ o 3Tl § x 102 BM |

(e mm g 3 =1.73)

Question ID : 86435121573

Ans.

Sol.

Official Answer NTA (173)

k2 k2
+ 2 2 1 0
B, = o}5 015 G55 G5 T,py = T,py

JI1+2) =1.73 BM.

=173x1072
=xx107?

=x=173

If the conductivity of mercury at 0°C is 1.07 x 10° S m™ and the resistance of a cell containing mercury
is 0.243 Q, then the cell constant of the cell is x X 10* m~!. The value of x is

e 0°C R WRBY Bl AreTeba1 1.07 x 10° S m! & 3R ARHY o el Bl UfoRier 0.243 Q & 1 Tl Bl Al

ReRis 8 x x 10*m™ | X T H11 & |

Question ID : 86435121577

Ans.

Sol.

Official Answer NTA (26)

. p
R=2
Since A
LR RK =0243x1.07x10°
A p
=26x10*
=xx10*
X =26
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9. A 50 watt bulb emits monochromatic red light of wavelength of 795 nm. The number of photons emit-
ted per second by the bulb is x x 10%. The value of x is

(Given: h=6.63 x 10°* Jsand ¢ = 3.0 x 10® ms™')

T 50 dic BT god 795 nm TRITEAT BT Thavil <ITel ThT Scaroid Bl & | dod gRT Ul Adhvs Icaford

BIHl &7 FET x X 1008 | x &7 719 & |
(fem T 2:h=6.63 x 103 Jsdamc=3.0 x 10° ms™)
Question ID : 86435121572

Ans. Official Answer NTA (2)

] he
Sol.  Since E=n7 E=pxt
=50x1
EA 50x795%x10~°
n=———-—=
he  6.63x107* x3x10°
=2x10%
=xx10%
x=2

10. An empty LPG cylinder weighs 14.8 kg. When full, it weighs 29.0 kg and shows a pressure of 3.47 atm.
In the course of use at ambient temperature, the mass of the cylinder is reduced to 23.0 kg. The final
pressure inside the cylinderis  atm.

(Assume LPG to be an ideal gas)

& @rell LPG ffeiek &1 MR 14.8 kg 8 | O ¥RT 81 7 R $9dT IR 29.0 kg 8 Ud Ig 3.47 atm 19 URT
HRAT B | IR A W SRS fhT o & SR Rifefer &1 geam ™ ge o 23.0 kg 38T oi7ar 7| fafefsx
H oM@ e atm|

(LPG ) w& et st w1

Question ID : 86435121571
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Ans.

Sol.

Official Answer NTA (2)
Since PV =nRT

PV ="RT
M

Pa W, w (empty cylinder) = 14.8 kg

P _ Wy

P W
b 82
3.47 142
p, =2.003

or
2 atm

w, =23-148=8.2

w,=29-14.8=14.2
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