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Consider the reaction

4 HNO (1) + 3 KCl(s) = CL(g) + NOCI(g) + 2H,O(g) + 3KNO(s)

The amount of HNO, required to produce 110.0 g of KNO, is

(Given : Atomic masses of H, O, N and K are 1, 16, 14 and 39, respectively.)
[BINICRECIRIENI RN CEING IS

4 HNO (1) + 3 KCl(s) — Cl(g) + NOCI(g) + 2H,O(g) + 3KNO,(s)

KNO, @& 110.0 g &1 Scq~ R & feTq 3mqedes HNO, 1 A1 & :

(a2 : H, 0, N Ud K & U=HIY] S 49 1, 16, 14 TG 39 )
(H)322¢g (2)69.4 ¢ (3)91.5¢g 4)162.5¢

Question ID:1269461

Ans.

Sol.

Official Answer NTA (3)
4HNO,(¢) +3KCl(s) - Cl(g) + NOCl(g) + 2H,0(g) + 3KNO,(g)

Xgm 110 gm

x MolezE
63 101
43
1—>i

4

X 3 x_llO

Y _s 3
63 4 63 101
_ 110x63%x4 ~91.5gm

101x3
Given below are the quantum numbers for 4 electrons.
(@n=3,1=2,m =1,m =+1/2 (b)n=4,1=1,m =0,m =+1/2
(©)n=4,1=2,m =-2,m =-1/2 (dn=3,1=1,m =-1,m =+1/2
The correct order of increasing energy is

I 4 SoldeTHl B T AN S TS 8 -

(@n=3,1=2,m =1,m =+1/2 (b)n=4,1=1,m =0, m =+1/2
©)n=4,1=2,m =-2,m =-1/2 dn=3,1=1,m =-1,m =+1/2
Sl @ 9g- BT AT HH B -

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

Question ID:1269462
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Ans.

Sol.

Official Answer NTA (2)

Energy order of subshell decided by (n + ) rule.
A=3d=n+1=5

B=4P=n+A=5

C=4d=n+/(=6
D=3s=mn+/{)=4

D<A<B<C

C(s) + O(g) = CO,(g) + 400 kJ
C(s) + %Oz(g) > CO(g)+ 100 kJ

When coal of purity 60% is allowed to burn in presence of insufficient oxygen, 60% of carbon is converted into
‘CO’ and the remaining is converted into ‘CO,’. The heat generated when 0.6 kg of coal is burnt is

C(s) + 0,(2) > CO(g) + 400 kJ

1
C(s) + 5 O,(8) - CO(g) + 100 kJ

T4 60% G B DIIel DI SUAT JATRITSTT Bl IURATT 7 STATIT ST 2 T BT Bl 60% AR ‘CO” H 7d

Y | “CO,>H URafeid 81 ST 8 10.6 kg DIel Bl STl UR I~ ST & -

(1) 1600 kJ (2) 3200 kJ (3) 4400 kJ (4) 6600 kJ
Question ID:1269463
Ans.  Official Answer NTA (4)
Sol.  Mass of carbon = (0.6 x 10%) —— =29%%0 _ 369
ol. ass of carbon = (0. ) 100 100 gram
360x% 60
60% of carbon = =216 gram
AH° =—-100kJ / mole
216 216
— AH =(-100)——
( 12 ) ( ) 12
=— 1800 kJ
(2)C(s)+0, = CO,(g); AH® = —400kJ / mole
144 144
— AH=(-4 —— =—4800k
(12} (—400)x - 800kJ
Total heat released = (1800 + 4800) = 6600 kJ
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200 mL of 0.01 M HCl is mixed with 400 mL of 0.01M H,SO,. The pH of the mixture is
(Given :log2=0.30,log3=0.48,1log 5=0.70,log 7=10.84,log 11 = 1.04)

0.01 M HC1 @ 200 mL @1 0.01M H,SO, % 400 mL & 1l feman wn | AsorsdipH_ ® |
(e g : log 2=0.30, log 3 =0.48, log 5=0.70, log 7 =0.84, log 11 = 1.04)

(1)1.14 (2)1.78 (3)2.34

Question ID:1269464

Ans.

Sol.

Official Answer NTA (2)

[Hﬂ ~0.01x200+2x0.01x400
600

~0.01+2x0.01x2
3

_0.01+0.04
3

:§><1072
3

pH=—log[H']

5
=—log| =x107?
g(s j

= —[10g§+10g10_2}

=—[log5-1log3-2]
=-0.7+0.48 +2
=248-0.7

=1.78

Given below are the critical temperatures of some of the gases :

Gas Critical temperature (K)
He 5.2

CH, 190.0

CO, 304.2

NH, 405.5

The gas showing least adsorption on a definite amount of charcoal is

(4)3.02
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A @B 91 & wifae aM Ry e g -
RES| wif~a® ara (K)
He 52
CH, 190.0
CoO, 304.2
NH, 405.5

IRBIA DI U = A1 IR ~FATH Afeiyoy yefRid & arefl 149 3 -
(1)He (2) CH, (3) CO, (4) NH,
Question ID:1269465

Ans.  Official Answer NTA (1)
Sol.  Greater the value of critical temperature greater is adsorption as He has least critical temperature soit adsorb

least.

6. In liquation process used for tin (Sn), the metal
(1) is reacted with acid.
(2) is dissolved in water.
(3) is brought to molten form which if made to flow on a slope.
(4) is fused with NaOH
fe=1 (Sn) & forw SUATN fohg 1Y SavTer ufdha # &g
(1) BT 37 B T STAFHAT B & |
(2) BT TAH =T |
(3) DI TTferd WU H AT gl Fds W Igd Il © |
(4) BT NaOH & 121 |IfeTd B & |

Question ID:1269466

Ans.  Official Answer NTA (3)
Sol.

7. Given below are two statements.
Statement I : Stannane is an example of a molecular hydride.
Statement II : Stannane is a planar molecule.
In the light of the above statement, choose the most appropriate answer from the options given below.

(1) Both Statement I and Statement II are true.
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(2) Both Statement I and Statement II are false.

(3) Statement I is true but Statement I1 is false.
(4) Statement I is false but Statement 11 is true.
A &1 e fag g E

B | : I AMIP BESTSS BT U IERT 2 |

B 11 : T U T A T |

ST BT B MR TR A1 3 Y fAdvedi # 3 Fa Fal SR DI G |
(1) B9 I 7 B I ST 981 8 |

(2) BU 1 TG B I ST Ted & |

G)FITITE 2, g FAT A2 |
(4) HAF 1A 8, R HAT I FE 2 |

Question ID:1269467

Ans.  Official Answer NTA (3)
Sol.  Stannane or tin hydride is an inorganic compound with formula SnH,.

H
| ‘\\\\H

Sn
It is non planar molecule.

8. Portland cement contains ‘X’ to enhance the setting time. What is ‘X’?

grdels Ji< § X A BT & Ol 30 WS 8 & GHI hI gerdie | X R g ?
(1) CaSO, %HZO (2) CasO,2H,0  (3) CaSO, (4) CaSO,

Question ID:1269468

Ans.  Official Answer NTA (2)
Sol.  Gypsum (CaSO,.2H,0) is used to enhance setting time in portland cement.

9. When borax is heated with CoO on a platinum loop, blue coloured bead formed is largely due to

T IRF Pl Teb CIfSTH B U IR CoO & 121 TH B &, Al ATB1e WU 3 FoTes BIROT =il I3 B! AfOTeh]
ERCIRACEEE
(1)B,0, (2) Co(BO,), (3) CoB,0, (4) Co[B,0,(OH),]

Question ID:1269469

Ans.  Official Answer NTA (2)
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Sol.

10.

Ans.

Sol.

Na,B,0.10H,O —*— NaB,0, + 10H,0
Na,B,0, —2— 2NaBO,(sodium meta borate) + B,O,
B,0, +CoO — Co(BO,),(cobalt (I) meta borate) Blue Bead

Which of the following 3d-metal ion will give the lowest enthalpy of hydration 4, H) when dissolved in water

?
STel # EiTer O fArIferiac & di=—1 3d eiTq 3R =YATH STeriior goiedy (A, H) < g ?
(1) Cr* (2) Mn** (3) Fe* (4) Co*
Question ID:1269470
Official Answer NTA (2)
Ion AH® (kJ/mole)
i Cr*» —1925
(i) Mn* —1862
(i) Fe* —1998

I1.

(iv) Co** -2079

Octahedral complexes of copper (II) undergo structural distortion (Jahn-Teller). Which one of the given copper
(I) complexes will show the maximum structural distortion?

(en—ethylenediamine; H,N-CH,-CH,-NH,)

(1) [Cu(H,0),]SO, (2) [Cu(en)(H,0),]1SO,

(3) cis-[Cu(en),Cl ] (4) trans-[Cu(en),CL]

Cu (I) & JCHADIT F el FRAAHD [dapict (STH—<elR) YaRid - & | i3T Y Cu (1) Al § HIF—AT
HfAhTH AATHD [depfcr T fRid He ?

(en — QSIS THIN; H,N-CH,-CH,-NH,)

(1) [Cu(H,0),]SO, (2) [Cu(en)(H,0),1S0O,

(3) RI-[Cu(en),CL,] (4) =4-[Cu(en),CL]

Question ID:1269471

Ans.

Sol.

Official Answer NTA (1)
According to John teller any nonlinear molecular system in a degenerate electronic state will be unstable and

will undergo some kind of distortion which will lower its symmetry and energy and split the degenerate state.

In case of octahedral d configuration, the last electron may occupy either dz* or dxzyz orbitals of e set. Ifit

occupies dz? orbital most of the electron density will be concentrated between the metal and the two ligands on

the z axis. Thus there wil be greater electrostatic repulsion associated with these ligands than with the other four
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on xy plane.
The Jahn Teller effect is mostly observed in octahedral environments. The considerable distortions are usually

observed in high spin d,, low spin d” and d’ configuration.
12.  Dinitrogen is a robust compound, but reacts at high altitudes to form oxides. The oxide of nitrogen that can

damage plant leaves and retard photosynthesis is :

SIS IO Udh ASTd 377 B offehe I8 S2a S1cT31 UR fohal o sifaars el ol (A0 Rl © | S g IS &l
SifaaTgs Sl dieli &1 Uil &1 JHAM Ugdl Fahdl 8 AR YT HIAT0T Bl H1H P16, I8 8 -
(1) NO (2) NO,” (3) NO, (4) NO,-

Question ID:1269472

Ans.  Official Answer NTA (3)
Sol.  High concentration of NO, damages the leaves of plants & retard photosynthesis.

13. Correct structure of y-methylcyclohexane carbaldehyde is

Y-ﬁ‘ DrgRe EEY TRIT Bldfoss %S P T AR B :
f i
CH,-C-H
(1) - ) \O/
f i
CH,-C-H
3) e (4)
Question ID:1269473
Ans.  Official Answer NTA (1)
O
p
Sol. v u
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14. Compound ‘A’ undergoes following sequence of reactions to give compound ‘B’. The correct structure and

chirality of compound ‘B’ is

[Where Etis —C,H.]

(i)Mg.Et,0 -
> < A (ii)D,0

T

(1) > < ,Achiral 2) > < ,Chiral

D OD
3 >—< Chiral 4 >_/\ ,Achiral
3) b ira 4 oD

A A’ srffharsti & fRefeilRad pa & SurT= A1 ‘B’ o1 HEior exar 2 | 3fe B &) 981 G-
Td PHIRATTR -
[Sel Et 8 —C,H,]

: : (i)Mg,Et, O
(11)D 0] ‘B

Br

(1)>_< SBTS (2)>_< TERE
OD
BT
o < o @) ob

Question ID:1269474
Ans.  Official Answer NTA (3)

_ MgBLo X OP
Sol. + Mg
Br MgBr D

\Br

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

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

Page No. 9




M ATRIX Question Paper With Text Solution (Chemistry)
JEE Main July 2022 | 29 July Shift-2

Given below are two statements.
CH,

| NO,

Statement I : The compound 77t H  isopticallyactive.

z
(A)

CH,

ON
Statement 11 :

1s mirror image of above compound A.

In the light of the above statement, choose the most appropriate answer from the options given below.

(1) Both Statement I and Statement I1 are correct.

(2) Both Statement I and Statement II are incorrect.

(3) Statement I is correct but Statement I1 is incorrect.

(4) Statement I is incorrect but Statement I1 is correct.

T U fRTIUE:
CH,

| NO,
P —1: 36 Y7 H  USIREAHa g |

7

CH. (A)
CH,
ON |
HT — 11 : SUYH A1l &1 g ufafa= 2 |
H\\\\
~ _CH

SRTH B B MR WR 71 {7 1Y f[Aheai H A Faiieis Fe1 SR gri—
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(1) U —1 U9 2 [ ST T8I ¢ |
(2) U1 7G U I Q1 Tl & |
(3) P I A B, R B I T B |
(4) BUF 1T &, R HAT I FEI 2 |

Question ID:1269475
Ans.  Official Answer NTA (3)

Sol.
E’fH@ L
CH, [S]
(A) (B)
16. When enthanol is heated with conc. H,SO,, a gas is produced. The compound formed, when this gas is treated

with cold dilute aqueous solution of Baeyer’s reagent, is
(1) Formaldehyde (2) Formic acid (3) Glycol (4) Ethanoic acid
STg UHTe Bl s H,SO, & W1l T X & a1 e 119 Ieu= Bl & | 3 I bl 2R 31 AebH e & S, T
el faerae & |1 Su=nRd &+ W faRfd Adifie 2 -
(HPHfeses  (2) Bifie < (3) TegpTer (4) TITIED 3
Question ID:1269476
Ans.  Official Answer NTA (3)

Sol.  CH,~CH, ~0H L0 oy, —cH,
Bayer’s
Reagent
CH,~CH,
| |
OH OH
glycol
17. The Hinsberg reagent is
fe=aa ified s & :
MATRIX JEE ACADEMY
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o

i N, CI
P R @ ©/

O

Question ID:1269477

Ans.

Sol.

18.

Official Answer NTA (1)

Hinsberg reagent is @ |—Cl

Which of the following is NOT a natural polymer ?

wn=0

o

(1) Protein (2) Starch (3) Rubber (4) Rayon
ffoRad # & S—1 T Wi a8 T8I § 2
(1) U= (2) (3) TR (4) 31t

Question ID:1269478

Ans.

Sol.

19.

Official Answer NTA (4)
Starch, Protein, Rubber are natural polymer.

Rayon is a semi—synthetic fiber, made from natural sources of regenerated cellulose, such as wood and related

agricultural products.

Given below are two statements. One is labelled as Assertion A and the other is labelled as Reason R.

Assertion A : Amylose is insoluble in water.

Reason R : Amylose is a long linear molecule with more than 200 glucose units.

In the light of the above statements, choose the correct answer from the options given below.
(1) Both (A) and (R) are correct and (R) is the correct explanation of (A).

(2) Both (A) and (R) are correct but (R) is not the correct explanation of (A).

(3) (A) is correct but (R) is not correct.

(4) (A) is not correct but (R) is correct.
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11 &1 %o AT ITY B | U 1A A U6 ST SRR T |

BT A : VA STet H erfdera B |

PRI R : VAT 200 H S T[T SHISAT aTell Yeb YR T8 37 2 |
SUYTH BT B MR W A1 Ay 7Y e # § Fad FEl IR Bl T |
(1) (A) TG (R) G191 &I € AT (A) D el AT (R) R |

(2) (A) TG (R) G191 &I & TAT (A) D! &I IR (R) T2l & |

(3)(A) |EI 2, IR (R) T 2 |

(4) (A) 7T B, IR (R) FE1 & |

Question ID:1269479

Ans.

Sol.

20.

Official Answer NTA (4)
Anylose is a linear polymer formed by combination of o—D glucose through 1, 4—glycosidic linkage. It is water

soluble.

A compound ‘X’ is a weak acid and it exhibits colour change at pH close to the equivalence point during
neutralizationo of NaOH with CH,COOH. Compound ‘X’ exists in ionized form in basic medium. The compound
X’is

(1) Methyl orange (2) Methyl red (3) Phenolphthalein ~ (4) Erichrome Black T

1T X Uep geil 37+ & A1 I8 NaOH & CH,COOH ¥ IETHIHIhR0T H JodTeh fdwg & pH o 3TH—dTd
A UREc USRI B & | AP X &RIY A1eqd | AR W9 H U S 8 | A1 <X 8 —

(1) fret 3RS (2) WreT e (3) BT (4) TRATTH sl T

Question ID:1269480

Ans.

Sol.

21.

Official Answer NTA (3)
— H" +Ph”
(Phenolphthalein unionised formcolourless) (Tonised form pink )

In basic medium, [H*] decreases & therefore more of Phis produced.

‘x” g of molecular oxygen (O,) is mixed with 200 g of neon (Ne). The total pressure of the non-reactive mixture
of O,and Ne in the cylinder is 25 bar. The partial pressure of Ne is 20 bar at the same temperature and volume.
The value of ‘x’ is

[Given : Molar mass of O, =32 gmol™'. Molar mass of Ne =20 g mol ']

3Moge RIS (0,) B 'x' g BT R (Ne) & 200 g & A1l AR 118 10, Td Ne & 3ffshariiet #5107 1
RAfeiex # T19 25 bar B | FAM 19 U 3MIA IR Ne P A1 T19 20 bar B | “x” &1 AF g |
[ a1 & : O, T HIeR S = 32 g mol !,
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Ne BT AR G = 20 g mol ]
Question ID:1269481
Ans.  Official Answer NTA (80)
Sol. O, + Ne

Xgm 200gm

P . =25bar, P =20

Py, +Py =25
Py, =25-20=5bar

x
32

i+10
32

1
5

1 xx32
5 32(x+320)

5x=x+320
4x =320

x:%:SOgm

22. Consider, PF,, BrF,, PCL, SF, [ICl,], CIF, and IF_.

Amongst the above molecule(s)/ion(s), the number of molecule(s)/ion(s) having sp*d? hybridisation is

PF, BrF,, PCL, SF,, [ICL,], CIF, 3R IF, WR fagR I |

SURTERT A3/ H U 370/ 317 FATehT HhRoT spid? B, Y Fee & |
Question ID:1269482
Ans.  Official Answer NTA (4)
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F
F\|

Sol. P——F — sp’d Hybridisation

— sp’d? Hybridisation

5
/ | \ — sp® Hybridisation

Cl Cl
F\ F/ F

/ S \ — sp>d® Hybridisation
F F F

Cl\ (I|?/C1
SN

F

— sp’d Hybridisation

Cl——F — sp’d Hybridisation

— sp>d® Hybridisation
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23.

1.80 g of solute A was dissolved in 62.5 cm? of ethanol and freezing point of the solution was found to be 155.1
K. The molar mass of solute A is gmol™.
[Given : Freezing point of ethanol is 156.0 K. Density of ethanol is 0.80 g cm™.

Freezing point depression constant of ethanol is 2.00 K kg mol™']

62.5 cm’ TIHTA H U faer A ® 1.80 g T AT 1T TT faera= &1 @i 155.1 K T 717 | faerr A &1
AR EGIAM._ gmol'g|

[fe T B - vt &1 @A 156.0 K § |

TIHTA BT I 0.80 g cm F |

It o1 fRATE srav+ ReRid 2.00 K kg mol' B ]

Question ID:1269483

Ans.

Sol.

24.

Official Answer NTA (80)

Mass of CHOH = 62.5x0.8=50¢g
AT =K, xm

1.8x1000

0.9=2x
M, x50

- 2x1.8x1000 30
0.9x50

Foracell, Cu(s) | Cu**(0.001M) ||Ag"(0.01M) | Ag(s) the cell potential is found to be 0.43 V at 298 K. The

magnitude of standard electrode potential for Cu**/Cu is X102 V.

®g - 0.80V and@z 0.06V}

{Given:EA i
T Il

Cu(s) | Cu"(0.001M) | Ag*(0.01M) | Ag(s)

@ o1y 298 K R It favd 0.43 V IR T § | Cu2t/Cu & foIT A goidgTs fava &1 719

x 102V g

[ﬁ?ﬂmﬂ%: Ei . =0.80V ger 2.303RT _ 0.06V}
g /Ag
Question ID:1269484
Ans.  Official Answer NTA (34)
Sol.  Atanode
Cu — Cu* +2e
MATRIX JEE ACADEMY
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At cathode
2Ag"+2e > 2Ag
Cell reaction - Cu+2Ag" — Cu* +2Ag

Cu2+
Ecell = Egell 036 lo E }}
0.001
043=E - 0. 06 ( )
2 (0 01)’
E’, =0.46
0 0 0
Ecell = EAg */Ag ECu2+/Cu
0.46=0.80- E ..
0 _
E_ ..., =0.34volt
E’ =34 x 102

Ccu?*/Cu

25. Assuming 1ug of trace radioactive element X with a half life of 30 years is absorbed by a growing tree. The
amount of X remaining in the tree after 100 years is x 10! ug.
[Given:In 10=2.303;1l0og2=0.30]
A AT 3 afg FRa g0 v U 71 Ua e e vfded aw X Rt 3Ty 30 99 8, &1 1 pg AT B
TN R fora 8 | 100 99T & 915 U H X &) AT S I8 ST, 98 x 10" pg ¥ |
[fe =18 2 In 10 =2.303; log 2 = 0.30]

Question ID:1269485
Ans.  Official Answer NTA (1)

t—lln( a j
Sol. 2 M a—x
100 = ln l
1n2 w
[IOOxlog } ( j
l—log( j
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26.

SR
w

So w=0.1ug=1x10"pg

Sum of oxidation state (magnitude) and coordination number of cobalt in Na[Co(bpy)Cl,] is

(Given : bpy= /—1} /N_\ )

Na[Co(bpy)Cl,] ¥ PldTee oI SATeRITBROT raRel (TRHTT) Ud HEHATT R bl A g |

(fea a1 8 : bpy = /—1\} /N_\ )

Question ID:1269486

Ans.

Sol.

27.

Official Answer NTA (9)
Na[Co(bpy)Cl,]

Oxidation state of cobalt =+3.
Coordination number of cobalt=6.
(bpy is bidentate).

So, sum=9.

Consider the following sulphur based oxoacids.

H,SO,, H,SO,, H,S,0, and H,S O

27278 27277

Amongest these oxoacids, the number of those with peroxo (O-O) bond, is

HEHR b FO 7119 QU Y STFarara U= f[IeR STy :
H,SO,, H,SO,, H,S,0, Td H,S,0

27278 27277

STH 3 URRITARAT (0-0) M= dTel ATaRATSTal B He=] =

Question ID:1269487

Ans.

Sol.
28.

Official Answer NTA (1)

A 1.84 mg sample of polyhydric alcoholic compound ‘X’ of molar mass 92.0 g/mol gave 1.344 mL of H, gas
at STP. The number of alcoholic hydrogens present in compound ‘X’ is .

92.0 g/mol HITR ST dTel Ueh UlfeTaTglge Yeblaiel AN ‘X & 1.84 mg Ufdesl &4 STP R H, T &
1.344 mL 9T g | ATeh X' H IUReId Yoblglell BTggIoil ol W g |

Question ID:1269488

Ans.

Official Answer NTA (3)
Answer by Matrix (6)
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Sol.

29.

Volume of H, gas = 1.344 mL.

1.344

- =6x10"
Mole of H, gas 22400 .

No of H atoms per molecule of H, = 2.
Mass of H-atom produced =2 x 6 x 10° =12 x 107%.

1.84x107 §
No. of moles of organic compound = % =2x107

, 12x107°
No. of —-OH (hydroxyl group in one molecule) = 7%10° =6
X

The number of stereoisomers formed in a reaction of (+)Ph(C=0)C(OH)(CN)Ph with HCN is

[Where Phis —C H.]

(+)Ph(C=0)C(OH)(CN)Ph Td HCN @ 1fafean &1 faxfera Bifas awmawat o \wan

[SEf Ph & —C H.]

Question ID:1269489

Ans.

Sol.

30.

Official Answer NTA (3)

OH Ph

L.
Ph—-C—- C—-CN RR, RS & SS three products are formed.

|
CN OH

The number of chlorine atoms in bithionol is

AT H FARN URHATILRTT T HeeT g |

Question ID:1269490

Ans.

Sol.

Official Answer NTA (4)
Bithinol

OH OH
Cl : S Cl
Cl Cl

Chlorine atoms =4

2
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