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Hemoglobin contains 0.34% of iron by mass. The number of Fe atoms in 3.3 g of hemoglobin is

(Given: Atomic mass of Fe is 56 u, N, = 6.022 x 10 mol™".)

I H AT AR 3R 0.34% BT 8 | EHTelid @ 3.3 g H SuReT Fe URHATIR & A1 8 -
(fe 711 8 : Fe URATILSAT &1 AT 8 : 56 u TN, = 6.022 x 10% mol ')
(1)1.21 x 10° (2) 12 x 10 (3) 1.21 x 102 (4) 3.4 x 102

Question ID:1449661

Ans.

Sol.

Official Answer NTA (3)
Mass of hemoglobin=3.3 g

0.34
Mass of iron atoms = (Wj x3.3=0.01122 ¢

56 g of iron contains = 1 mole of iron or 6.023 x 10* atoms
0.01122

0.01122 g of iron contains = moles = x6.023x10* =0.00121x10%

Number of Fe atoms = 0.00121 x 10* =1.21 x 10* atoms of Fe

Arrange the following in increasing order of their covalent character.

A. CaF, B. CaCl, C. CaBr, D. Cal,

Choose the correct answer from the options given below.

fFrfeiRaT 1 ST FEaATSH v & ded hH H AqRT B—

A. CaF, B. CaCl, C. CaBr, D. Cal,

& Y fadmeai 3§ | & SR g —

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

Question ID:1449662

Ans.

Sol.

Official Answer NTA (2)

As per Fazan rule as the size of anion increases covalent characer increase.
So order of covalent character is

= CaF, < CaCl, < CaBr, < Cal,

Class XII students were asked to prepare one litre of buffer solution of pH 8.26 by their Chemistry teacher.
The amount of ammonium chloride to be dissolved by the student in 0.2 M ammonia solution to make one litre
of the bufferis

(Given: pK (NH,) = 4.74; Molar mass of NH, = 17 g mol™'; Molar mass of NH,Cl=53.5 gmol ™)
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AT 18T = et X1 @ faenfeial o1 pH 8.26 BT 1 <fier a5 faera= 91 &1 He1 ® | faenii gRi 1 ofiex
IR & fo17 0.2 M =T faera & ge & folv sravas S deliigs & AT &

(feam a8 : pK (NH,) = 4.74

NH, &1 HleR S| = 17 g mol !

NH4C17:F[HSIFI‘\’ QIH = 53.5 g mol™!

(1)53.5¢ (2)723 ¢ (3)107.0 g (4)126.0 g

Question ID:1449663

Ans.
Sol.

Official Answer NTA (3)
pi=14-8.26

[NH; |
=pK, + logm
=5.74=474+log % =[NH; |=2
Hence
NH,Cl=2x53.5=107¢g
At30°C. the half life for the decomposition of AB, is 200 s and is independent of the initial concentration of
AB,. The time required for 80% of the AB, to decompose is
Given: log2=0.30,log3=0.48
30°C UR, AB, & 319€IcH @1 31 311G 200 s & AT AB, &1 IR Twell OR ¥R el Bl & | AB, @ 80%
3TECH TG ATRIH FHI B —
fea T8 1 log 2 =0.30, log 3 =0.48
(1)200s (2)323s (3)467 s (4)532s

Question ID:1449664

Ans.

Sol.

Official Answer NTA (3)

T,,=200s and 1% order reaction

2.3031log2 _ 2.3031 A,

K= og

200 t 0.2A,
log2 = llog 5
200 t

{= gx 200 = 466.67s = 4675
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Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R.
Assertion A : Finest gold is red in colour, as the size of the particles increases, it appears purple then blue and
finally gold.

Reason R: The colour of the colloidal solution depends on the wavelength of light scattered by the dispersed
particles.

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

(1) Both A and R are true and R is the correct explanation of A.

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

(3) Ais true but R is false.

(4) Ais false but R is true.

W 1 B AT T B | U BT 3IAHUT A Td TR BT HIRT R HEIIATR |

ATHBATT A : G&ATH TNes ATel 1 H1 BT 2 | BN BT MDHR STH—oT Il SITdl & 99 — I T8 31, fhR
freTT U 31V # N I BT B Il 2 |

PRI R: DTSS! Ao o1 371 I ISR IR S0l gRT U 1ffd uerer & a1 e iR R v 2 |
STRYTH B B MMER TR 71 {7 MY faheai H§ | Fa9 Fe1 SR ri—

(1) AUG R 141 T8I & 3R A &) &l AR ¥ |

(2) ATG R I Hal B 3R A &1 el Ry R 781 ¢ |

(B)AWEI T WRR] RIATT |

(4)ATAT T IRGR AR 2 |

Question ID:1449665

Ans.

Sol.

Official Answer NTA (1)

Finest gold sol is red in colour; as the size of particles increases, it appears purple, then blue and finally golden.
The colour of colloidal solution depends on the wavelength of light scattered by the dispersed particles. The
wavelength of light further depends on size and nature of the particles.

Hence, Both A and R are true and R is the correct explanation of A

The metal that has very low melting point and its periodic position is closer to a metalloid is

T8 g1 ST TS BIH] HH & TAT AT AR 3 Iqa] R Uep Iuerg & Mdbe 5 -
(1)Al (2) Ga (3) Se ) In

Question ID:1449666

Ans.

Official Answer NTA (2)
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Sol.  Among the given elements, Gallium has the lowest melting point, Gallium is also close to a metalloid

7. The metal that is not extracted from its sulfide ore is
(1) Aluminium (2) Iron (3) Lead (4)Zinc
I8 HTq Sl FohlsS RND o s d =181 o Sl 2 2
(1) vgHhifem (2) TR (3)e1s OIES

Question ID:1449667
Ans.  Official Answer NTA (1)
Sol.  Alis not obtained from sulphide ore.

8. The products obtained from a reaction of hydrogen peroxide and acidified potassium permanganate are
(1) Mn*", H,O only (2) Mn*", H,O only
(3) Mn*,H,0, O, only (4) Mn**, H,0, O, only
IS SIoT URIGATS S Ud JFeldrd Ure fRTIH URHIIE 1 JAfAfHIT § S0 IeU1S &—
(1) ®ae Mn*, H,0 (2) el Mn*, H,0
(3) ®aal Mn*, H,0, O, (4) Bae Mn*, H,0, O,

Question ID:1449668
Ans.  Official Answer NTA (4)
Sol.  H,0,+H"+KMnO, > Mn?+HO0 +0,

In acidic medium KMnO, changes in Mn** compound.

9. Given below are two statements: one is labelled as Assertion A and the other is labelled as Reason R.
Assertion A: LiF is sparingly soluble in water.
Reason R: The ionic radius of Li" ion is smallest among its group members, hence has least hydration en-
thalpy.
In the light of the above statements, choose the most appropriate answer from the options given below.
(1) Both A and R are true and R is the correct explanation of A.
(2) Both A and R are true but R is NOT the correct explanation of A.
(3) Ais true but R is false.
(4) Ais false but R is true.
I 1 B AT IY B | U BT 3IAHAT A U9 G BT HRUT R H7T TATE |
JIAHAT A : LiF el H 3fcd faeia 2 |
BRI R: Y FHE & AGRAT D1 Goi-1 4§ Li* B 31Afeh 1 Fat BIC 8, 37h: §HD] STAATST Trored!
AT © |
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SUYH B B AER TR 71 g 1Y f[Adheui H A Fa9 I IR Fri—
(1)ATd REFIAEI & TAT A DI ARATR T |
(2) ATG R GIF1 FEI € TAT A B el ARATR TET € |
B)ATE T RIR ITATR |
() ATAT TR REEI T |

Question ID:1449669

Ans.  Official Answer NTA (3)
Sol.  Due to high lattice energy LiF is sparingly soluble in water. Li* has high hydration energy among its group

members due to smallest size.
10. Given below are two statements: one is labelled as Assertion A and the other is labelled as Reason R.
Assertion A: Boric acid is a weak acid.
Reason R: Boric acid is not able to release H* ion on its own. It receives OH™ ion from water and releases
H*ion.
In the light of the above statements, choose the most appropriate 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) Ais correct but R is not correct.
(4) Ais not correct but R is correct.
W 1 B fRUIY B | U BT SIAHAT A U9 GIR BT HRUT R H7T TATE |
IAHAT A: 9IRS 37 U Gl A B |
HROT R: GRS 31T H* 31T I Wieh: (e 781 &= UTdl | I8 STl § OH- 31 YT Rl & aei H
e eRar g |
SUYHd B & YT 4 A1 Y 7 fddmedi H | Faifed Iuga SR Fri—
(1) A TG R STHI WET & TATA BT el ARATR B |
(2) ATG R QI &1 8 TATA B T AR R 7TE § |
B)ATEI 2 WR<] RAT B 2 |
(AHATE TR TR R T2 |
Question ID:1449670
Ans.  Official Answer NTA (1)
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Sol. OH OH

I1. The metal complex that is diamagnetic is (Atomic number: Fe, 26; Cu, 29)

T 9T Hahel & — (IRHATY SHHID : Fe, 26 AR Cu, 29)

(1) K,[Cu(CN),] (2) K,[Cu(CN),] (3) K [Fe(CN),] (4) K, [FeCl ]
Question ID:1449671
Ans.  Official Answer NTA (1)
Sol. = K,[Cu(CN),]is diamagnetic
Cu(I) = d'° configuration = No unpaired electorns.
= K [Cu(CN),], K,[Fe(CN),] and K, [FeCl, ] are paramagnetic in nature
12. Match List [ with List II.
ListI List IT
Pollutant Source
A. Microorganisms L. Strip mining

B. Plant nutrients
C. Toxic heavy metals

D. Sediment

Choose the correct answer from the options given below :

AT 11 et g2l 11 A o —
gl 1

EENEZ

A. &Sl

B. UTqY UIY&

C. JTfauTe] 9 &g

D. et

II. Domestic sewage
III. Chemical fertilizer

IV. Chemical factory

gl 11

S

1. Rgu (faugh) w=+
I1. ERef Aas

1. SRS IdRB

V. I e
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I fag 1 fdamedi H | FE1 SR i —
(1) A-I1, B-III, C-1V, D-I (2) A-I1, B-1, C-IV, D-IIT
(3) A-1, B-1V, C-II, D-III (4) A-1, B-1V, C-III, D-TI

Question ID:1449672
Ans.  Official Answer NTA (1)

Sol.  Pollutant Source
Microorganisms — Domestic sewage
Plant nutrients —> Chemical fertilizers

Toxic heavy metals — Chemical factory

Sediment — Strip mining
13. The correct decreasing order of priority of functional groups in naming an organic compound as per [UPAC

system of nomenclature is

TUPAC &RV U & STFAR fohdTcqd el Pl Fal gedl axidl $hH & —
(1)~ COOH >— CONH, >— COC1 >— CHO
(2) - SO,H >— COCI > -~ CONH, >~ CN
(3) -~ COOR >— COC1 >—NH, > >C=O
(4) — COOH > - COOR > - CONH, > - COCI
Question ID:1449673
Ans.  Official Answer NTA (2)

Sol.  The correct order of priority of functional groups as per [UPAC is
RSO,H >RCOCI > RCONH, >—-CN

14. Which of'the following is not an example of benzenoid compound?

f=foRad # & pI—a1 I=oiiFiss AIfh BT T S0 8] © 2

90
() O (2)© (3) (4)©/

Question ID:1449674
Ans.  Official Answer NTA (1 or 2)

Sol. © is not a benzenoid compound. Benzenoid refers to structures similar to benzene.
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15. Hydrolysis of which compound will give carbolic acid?
(1) Cumene (2) Benzenediazonium chloride
(3) Benzal chloride (4) Ethylene glycol ketal
FefoRad d A ford A o1 3elid STersTaere Hraiield 3l Qi
(1) FgHA= (2) TIFSIYUSIITIH FARTSS
(3) I FARTSS (4) TRrelH TS hid dIete

Question ID:1449675
Ans.  Official Answer NTA (2)

N,'ClI OH

6. EtO-C-HC Q CHCHCN () DIBAL-H
(i) H,0

[Etis—C,H,]

Consider the above reaction and predict the major product.

IR SFAHIT UR IER BN TAT &I I1E qary —

(1) OHC — H,C @ CH,CH,CHO
(2) EtO — c H,C @
(3) 10 - Q

(4) OHC — H,C Q CH,CH,COOH

CH,CH,CHO

I
C-H,C CH,CH,COOH
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Question ID:1449676
Ans.  Official Answer NTA (1)

Sol. |C|)
EtO - C — Hﬁ@ CH,CH,CN
(HDiBAL-H
(II) H,0
EtOH + OHC — CHZQ CH,CH,CHO
17. The correct sequential order of the reagents for the given reaction is

= ) 78 srfAfshar & forg sl o1 A8 9 & —

NO, OH

NH, I
(1) HNO,, Fe/H", HNO,, KI, H,O/H" (2) HNO,, K1, Fe/H*, HNO,, H,O/warm
(3) HNO,, KI, HNO,, Fe/H*, H,O/H" (4) HNO,, Fe/H*, K1, HNO,, H,O/warm

Question ID:1449677
Ans.  Official Answer NTA (2)

NO,

Sol. NO, NO,
<j HNOzE <> K1 Fe/H
NH, N,
NH, N, OH
<j HNO, © H,0
Warm
f f
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18.

Vulcanization of rubber is carried out by heating a mixture of

(1) isoprene and styrene (2) neoprene and sulphur
(3) isoprene and sulphur (4) neoprene and styrene
fohrsg fAsToT 1 T oRa TaR BT Tedm vl faa STl & 2

(1) 3T Ud ¥eTe¥ (2) 3T Td Fethr
(3) TSATHA U TR (4) = va e

Question ID:1449678

Ans.

Sol.

19.

Official Answer NTA (3)
When a mixture of isoprene and sulphur is heated, isoprene gets polymerised to natural rubber and then

vulcanization of natural rubber with sulphur takes place.
Animal starch is the other name of

(1) amylose. (2) maltose. (3) glycogen. (4) amylopectin.

Sia Tt fhd ! aRT A & 2

(1) Y (2) ATee N (3) TATZ DI (4) Ufarafaes

Question ID:1449679

Ans.

Sol.
20.

Official Answer NTA (3)

Glycogen is an animal starch.

Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R.
Assertion A : Phenolphthalein is a pH dependent indicator, remains colourless in acidic solution and gives pink
colour in basic medium.

Reason R : Phenoiphthalein is a weak acid. It doesn't dissociate in basic medium.

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

(1) Both A and R are true and R is the correct explanation of A.

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

(3) Ais true but R is false.

(4) Ais false but R is true.

I 1 B AT T B | U BT SIAHUT A U9 GIR BT HRUT R H7T TATE |

MDA A : fBATTIIEN pH WR 4R e & ST 37l [l | RIS &1 2 Ud &R H1eqd | JATdl
ISR

BRI R : AR Teb gael 1+ & | I8 eTRIg H1egH H fqA1fored 8l e e |

ST BT & AR TR H 1< [3Q MY [Fhed] 3 F Aad FEl IR Fri—
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(1) AT R SHI &! & TUTA B el ARATR & |
(2) AT R SIF1 FEI € TAT A B el ARATR TET § |
()AL 2, WgR IR |
(4) AT B, U] RA8I T |

Question ID:1449680

Ans.  Official Answer NTA (3)

Sol. HPh = H* + Ph-
Colourless Pink colour

(acidic medium) (Basic medium)

21. A 10 g mixture of hydrogen and helium is contained in a vessel of capacity 0.0125 m* at 6 bar and 27°C. The
mass of helium in the mixtureis  g. (nearest integer)
Given: R=8.3J K ' mol
(Atomic masses of H and He are 1 u and 4 u. respectively)

27°C U4 6 bar &9 UR 0.0125 m? & dTel UTS H BTSSIoT U SIfeldd &l So9 M § - g. (MdcaH
FUIED)

fea s : R =8.3 J K mol

(H Td He & URATY] S AL [ uTd 4u®)
Question ID:1449681
Ans.  Official Answer NTA (8)
Sol. PV=n_RT

6x12.5
nmix = ——— & 3
0.083x300
Let mole of He =x

MoleofH2=3—x
4x+2(3-x)=10

Mass of He = 8g

22.  Consideranimaginaryion 35 X*~. The nucleus contains 'a' % more neutrons than the number of electrons in the
ion. Thevalueof'a'is . [nearestinteger]
T DHIAD I 45 X TR fIaR o | ST H UTY ST a7l Sefdg (41 &1 Jo1 H S ATHD H 'a' % 3Ted
IeHAZ 2B AAE | [Fdca guie]

Question ID:1449682
Ans.  Official Answer NTA (4)
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Sol.

23.

48 ~/3—
22 X
No. of neutrons =26

No. of electrons =25
% of extra neutrons

26-25

than electrons = x100=4

For the reaction

H,F,(g) > H,(2) T F,(g)

AU =-59.6 k] mol" at 27°C.

The enthalpy change for the above reaction is (-)
Given: R=8.314 JK'mol™".

H,F,(2) > H,(2) + F,(2)

& flv 27° C TR AU =-59.6 k) mol ' & |

kJ mol™ [nearest integer]

Swaa rfaforan & forg Tredt uRad= () kJ mol ! g |[Fravea quries]

fear g : R=28.314 JK-'mol .

Question ID:1449683

Ans.
Sol.

24.

Ans.

Official Answer NTA (57)
Hze(g) — Hz(g) + Fz(g)
AU=-59.6 kI mol"' at 27°C
AH =AU + AngRT
1x8.314x300

1000
=-57.10 kJ mol™!

=-59.6+

The elevation in boiling point for 1 molal solution of non-volatile solute A is 3 K.

The depression in freezing point for 2 molal solution of A in the same solvent is 6 K.

Theratio of K, and K i.e., K /K is 1 : X. The value of X is [nearest integer]
forY ararsrefet faera A & 1 Hierdt faerae & forg aaemis # S 3 K 2 |
A FIemIed & |1 91 A & 2 At e & forg fReiss sra™ T 6 K 7 |
K, Td K @1 3gurd Jfd K /K, 1: X8 IX B A _____ B |[fFebeaq quii]
Question ID:1449684

Official Answer NTA (1)
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Sol.  Molality of a solution of non volatile solute (A)=1

Elevation in boiling point is given by
AT, =K. M

3=K x1 (1)

Molality of (A) in the same solvent =2
Depression in freezing point is given by
AT =K.m

6=K x2 (2)
Dividing (1) by (2)

K, 1 1

K, X 1
L X=1
25.  20mL of 0.02 M hypo solution is used for the titration of 10 mL of copper sulphate solution, in the presence of
excess of KI using starch as an indicator. The molarity of Cu*" is foundtobe  x 102 M. [nearest
integer]
Given:2Cu* +4T — Cul +1
LL+2S80,?—2I +S,0.>
0.02 M 873U f3era & 20 mL &1 SUAN HIUR Febe et & 10 mL BT FATI,KI & ATferers § g
I Fad Bl SUIRT B gY fBAT 1 | Cu B ARl x 102 M g | [Fidheas quria]
e Ie: 2 Cu* +41 — Cu,L, + 1,
L+280,% -2 +S,0.>
Question ID:1449685

Ans.  Official Answer NTA (4)

Sol.  Mili eq. of Cu** =mili eq. of 1, =mili eq. of Hypo
1[M x 10]=1[0.02 x 20]
M=4x102

26. The number of non-ionisable protons present in the product B obtained from the following reactionsis .
C,H,OH +PCl, -» CH,CI + A
A+PCl,—B
ferferReaa arfafohanatl & U Scare B # 1afd 7 81 A= arel WSl &l e g |
C,H,OH +PCl, -» CH,CI + A
A+PCl,—B
Question ID:1449686
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Ans.  Official Answer NTA (2)

Sol.  3C,H,OH + PCl,—— 3C H.Cl + H,PO,
H,PO, + PCl,—— H,P,O,+ HCI
Pyrophosphorous acid

O O

I I
HO-P-O-P-OH
| |
H H

No. of non-ionisable hydrogen atoms are two.

27. The spin-only magnetic moment value of the compound with strongest oxidizing ability among MnF,, MnF
andMnF is___ B.M[nearest integer]
MnF,, MnF, U4 MnF, # ¥ Haiftie sifeildRe el W& diel Al Bl dhael —Ra graebrg el
_____ B.MZ&g | [Fdedd quria)

Question ID:1449687

Ans.  Official Answer NTA(5)

Sol.  The change from Mn?" to Mn** results in the half-filled (&) configuration which has extra stability. So,
MnF, = Mn** = 3d* n=4

n=,/4(4+2)=+24BM = 4.89BM ~ 5BM

28.  Total number of isomers (including stereoisomers) obtained on monochlorination of methylcyclohexane is

AT FATRRIA DT AATGFARIAT B IR FATGI] (PRI FHTaG@N) o1 el T31 3

Question ID:1449688
Ans.  Official Answer NTA (12)

Sol.  Compounds formed on mono-chlorination of methylcyclohexane are :

SerdLd e

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

.". Total mono-chlorinated products formed =12
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29.

A 100 mL solution of CH,CH,MgBr on treatment with methanol produces 2.24 mL of a gas at STP.

The weight of gas produced is mg. [nearest integer]

CH,CH,MgBr & 100 mL {2 &1 #2Tel § SAfAfshar dr- ok STP 4R 2.24 mL 9 91w g% | S<atfad 14

PIAR mg & | [Fraedd gorie)

Question ID:1449689

Ans.

Sol.

30.

Official Answer NTA (3)
CH, - CH, — MgBr + CH,0OH — CH, — CH, + MgBr(OCH,)
As2.24 mlis formed at STP.

Number of moles of ethane gas produced

224X

- 224
=10"*ml
Mass of ethane produced = 10* x30=3 x 10 =3 mg

How many of the following drugs is/are example(s) of broad spectrum antibiotics ?
Ofloxacin, Penicillin G, Terpineol, Salvarsan.

ForetferRae & et afiwe v S uRISiaToel & SaTexor 2
TR, UFARIT—Si, edifvaiiet, Aeardr

Question ID:1449690

Ans.

Sol.

Official Answer NTA (1)

Ofloxacin is the only broad spectrum antibiotic given in the question
Penicillin — G is a narrow spectrum antibiotic.

Salvarsan is mainly active against spirochete, a bacteria that causes syphilis

Terpineol is an antiseptic.

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

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

Page No. 16




