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1. Production of iron in blast furnace follows the following equation
Fe O,(s) +4CO(g) — 3Fe(/) +4CO,(g)
when 4.640 kg of Fe O, and 2.520 kg of CO are allowed to react then the amount of iron (in g) produced
is
[Given : Molar Atomic mass (g mol™) : Fe = 56
Molar Atomic mass (g mol™") : O =16
Molar Atomic mass (g mol™) : C = 12]

qIeAT 9eel H JARRA B IUTe -+ FHHRN AR BT © -
Fe,0,(s) + 4CO(g) — 3Fe(l) + 4CO (g)
T4 AMRA B 4.640 kg IR CO & 2.520 kg 3mus # fham &vd € O ST IMRA &l A & -

[fear 711 & : Fe &1 HlelR URAY &M = 56 g mol™!

O &1 HIeR YRATY] gegqH = 16 g mol™!

C &7 HIeR WA w99 = 12 g mol ']

(1) 1400 (2) 2200 (3) 3360 (4) 4200
Ans. Official Answer NTA (3)
Question ID:101731

Feq04(s) + 4CO(g) — 3Fe(l) +4CO,(g)

46_1 ; 3
10" 30 moles L2010 moles
Sol. 20moles 90 moles
9()—80 60mole=60x56
(0) { ) =3360¢g
2. Which of the following statements are correct ?

(A) The electronic configuration of Cr is [Ar] 3d° 4s'.

(B) The magnetic quantum number may have a negative value.

(C) In the ground state of an atom, the orbitals are filled in order of their increasing energies.
(D) The total number of nodes are given by n — 2.

Choose the most appropriate answer from the options given below :

(1) (A), (C) and (D) only (2) (A) and (B) only

(3) (A) and (C) only (4) (A), (B) and (C) only

=1 5 | - PUF e © ?
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Ans.

(A) Cr &7 goiagie = g [Ar] 3d° 4s' B |

(B) g FaicH W1 HI A9 FONHD 8l AT © |

(C) TRy 3TaReTT #, TRATIGST & HeTdhl BT SHD Ig SHofl & HA H ¥WRT I 2 |
(D) el @ FeT HEATn — 2 Bl B
Hre fau U fdsenl § & wdifde Sugdd SR Bl T

(1) ®aa (A), (C) T (D) (2) < (A), (B)
(3) #a< (A), (C) (4) B3 (A), (B) 7211 (C)
Official Answer NTA (4)

Question ID:101732

Sol.

Ans.

(A) Cr=[Ar]3d’ 4s'
(B)ym=-/to +/

(C) According to Aufbau principle, orbitals are filled in order of their increasing energies.

(D) Total nodes=n—1
Arrange the following in the decreasing order of their covalent character :
(A) LiCl (B) NaCl (C) KC1 (D) CsCl

Choose the most appropriate answer from the options given below :

= @1 S qeHdIol I&lvl & =cd gu A H gaRerd o

(A) LiCl (B) NaCl (C) KCl (D) CsCl
1 Ry Y fawedt § & W SR BT g

(D) (A)>(C)>(B) > (D) (2) (B)>(A)>(C)> (D)

(3) (A)>(B)>(C)> (D) 4 (A)>(B)>(D)>(C)
Official Answer NTA (3)

Question ID:101733

Sol.

Ans.

Covalent character o polarising power of cation
Correct decreasing order of covalent character
LiCl > NaCl > KC1 > CsCl

The solubility of AgCl will be maximum in which of the following ?

(1)0.01 M KCl (2) 0.01 M HCI (3) 0.01 MAgNO,  (4) Deionised water
e H 9 fes AgCl @ faeraar |a9 s ghfT ?

(1) 0.01 M KCl (2) 0.01 M HC1 (3)0.01 MAgNO,  (4) faemafaa et
Official Answer NTA (4)

Question ID:101734
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Ans.

Solubility decreases with increasing the concentration of common ion. Therefore, the maximum solubility

of AgCl will be in deionized water.

Which of the following is a correct statement ?

(1) Brownian motion destabilises sols.

(2) Any amount of dispersed phase can be added to emulsion without destabilising it.

(3) Mixing two oppositely charged sols in equal amount neutralises charges and stabilises colloids.
(4) Presence of equal and similar charges on colloidal particles provides stability to the colloidal solution.
1 § 9§ B9 AT UP e U B 7

(1) ST+ 7Y el BT AIReR Bl B |

(2) TR B1 a1 aiRer fohy, uRergor Ares o1 fh=dl o 7= @ S+ e S daar 2 |

(3) T TREOR fAUNIT AT dTel ATl DI FHM AT H o™ UR ST BT IS 8laR Pladiss! bl ReR &R
<d B

(4) PSS BT R FHM Td Udb oI 3T & IURATT drairge! e & winfia <dl g |

Official Answer NTA (4)

Question ID:101735

Sol.
6.

Ans.

As equal & similar charge particle will repel each other, hence will never precipitate.

The electronic configuration of Pt (atomic number 78) is :

IfETH BT gelasii~e = € : (Pt &1 uRH1Y] w1 78)
(1) [Xe] 4f* 5d° 65" (2) [Kr] 4f*5d"0 (3) [Xe] 4f45d"°  (4) [Xe] 4f* 5d° 652
Official Answer NTA (1)

Question ID:101736

Sol.
7.

Ans.

Pt (Z = 78) = [Xe] 4f** 5d° 6s'

In isolation of which one of the following metals from their ores, the use of cyanide salt is not commonly

involved ?

(1) Zinc (2) Gold (3) Silver (4) Copper
T 5 ¥ B9 ¥ arg & BT ARAgS AquT BT SUIRT AHRITAT 8l B © 7
(1) R (2) Mes (3) Riear (4) B
Official Answer NTA (4)

Question ID:101737

Sol.

In the extraction of Silver and Gold, NaCN is used to leach the metal.

4Au(s)+8CN (aq)+2H,0+0, (g) > 4| Au(CN), | (aq)+40H" (aq)
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Ans.

2[ Au(CN), | (aq)+Zn — 2Au(s) +[(Zn(CN)4)T_ (aq)

In case of ore containing ZnS and PbS, the depressant used is NaCN.

Which one of the following reactions indicates the reducing ability of hydrogen peroxide in basic medium?
=1 3§ ¥ BT ffhar i wegd W gIgsiod WIGHgs & AT 0T Bl YaRid dRal § 7

(1) HOC1+ H,O, > H, 0"+ CI + O,

(2) PbS +4H,0, — PbSO, + 4H,0

(3) 2MnO, + 3H,0, — 2MnO, + 30, + 2H, O + 20H"

(4) Mn**+ H,O,— Mn*'+ 20H"

Official Answer NTA (3)

Question ID:101738

Sol.

For reducing ability, H,O, changes to O,, i.e. oxidize , so in option '1' & '3' O, is formed but '1" is in
acidic medium so option ‘3’ correct.

Match List - I with List - I1.

List -1 List - I1

(Metal) (Emitted light wavelength (nm))
(A) Li (I)670.8

(B) Na (I1) 589.2

(C)Rb (1II) 780.0

(D) Cs (IV)455.5

Choose the most appropriate answer from the options given below :

AT 1 @1 e g 11 & |rer o

a1 it — 11

(@) (Saffd gaw FI axeeEt (nm))
(A) Li (1)670.8

(B) Na (IT) 589.2

(C) Rb (111) 780.0

(D) Cs (IV)455.5

1 Ry Y fawedt § & W SR BT g -

(1) (A)-(1), (B)-(ID), (C)-(I1D), (D)-(IV) (2) (A)-(11), (B)-(ID), (O)-(D), (D)-(IV)
(3) (A)-11), (B)-(I), (C)-(ID), (D)-(IV) (4) (A)-(IV), (B)-(11), (C)-(I), (D)-(111)
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Ans. Official Answer NTA (1)
Question ID:101739
Sol.  Metal Li Na K Rb Cs
Colour Crimson red  Yellow Violet / Lilac  Red violet Blue
Wave length (A(nm)) 670.8 589.2 766.5 780 455.5
10. Match List - I with List - II.
List -1 List - I1
(Metal) (Application)
(A) Cs (I) High temperature thermometer
(B) Ga (IT) Water repellent sprays
©)B (IIT) Photoelectric cells
(D) Si (IV) Bullet proof vest
Choose the most appropriate answer from the options given below :
AT 1 o1 e g 11 & |1y o
T -1 T -1
(CIY (STENT)
(A) Cs (1) = dTY A9 Tl oAy
(B) Ga (I1) STeT ufcesdt |
(C)B (I11) vabTer dgga el
(D) Si (IV) geie g% Side
1 Ry MY fawedt § & W SR B g
(1) (A)-(1D), (B)-(I), (C)-(IV), (D)~(1D) (2) (A)-(IV), (B)-(111), (C)-(ID), (D)~(I)
(3) (A)-(ID), (B)-(IID), (C)-(IV), (D)~(1) (4 (A)-(D), (B)-(IV), (O)-(ID), (D)~(I1I)
Ans. Official Answer NTA (1)

Question ID:101740

Sol.  Metal Application
Cs Photoelectric cells
Ga High temperature thermometer
B Bullet proof vest
Si Water repellent sprays
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I1.

Ans.

The oxoacid of phosphorus that is easily obtained from a reaction of alkali and white phosphorus and
has two P — H bonds, is :

(1) Phosphonic acid (2) Phosphinic acid

(3) Pyrophosphorus acid (4) Hypophosphoric acid

YT BIBIRY U4 &R DI AMTHAT I A I UK B9 ATl BRBIRE BT ATl 3t 5 &l P — H e
IuRerd 2 |

(1) BIPIM® 3 (2) BITHIHID 37 (3) UIRRIGIFHIRH 3 (4) ETSUIBIDBIRG 3+

Official Answer NTA (2)

Question ID:101741

Sol.

12.

Ans.

P, +3NaOH + 3H,0 — PH, + 3NaH_PO,

oxoacid = H,PO, (hypo phosphorus acid) or (phosphinic acid)

The acid that is believed to be mainly responsible for the damage of Taj Mahal is

(1) sulfuric acid (2) hydrofluoric acid (3) phosphoric acid (2) hydrochloric acid.
AT A8l BT & U5 & foly J& w0 ¥ IAR&N! 37 © -

(1) §erRe et (2) TRRITGHARD <t (3) PIEPIRD et (2) BTERIiIND et
Official Answer NTA (1)

Question ID:101742

Sol.

13.

Ans.

The acid rain reacts with marble, CaCO, of Taj Mahal
(CaCO, + H,SO, — CaSO, + H,O + CO,)
causing damage to this wonderful monument that has attracted people from around the world. As a

result, the monument is being slowly disfigured and the marble is getting discoloured and lustreless.
Two isomers 'A' and 'B' with molecular formula C H, give different products on oxidation with KMnO,
in acidic medium. Isomer 'A' on reaction with KMnO,/H" results in effervescence of a gas and gives
ketone. The compound 'A’ is

(1) But-1-ene. (2) cis-But-2-ene. (3) trans-But-2-ene.  (4) 2-methyl propene.
3R C H @ < e ‘A’ vd ‘B’ 31%lla #rerd § KMnO, ¥ Sffehan v 0R =1 Seurg < € | Hraad
'A' B KMnO,/H* & el ifAfspar 19 &1 gaqaree & A1 T Pl S dedl 8 | AMH'A'E

(1) &e-1-39 (2) cis—=g—2-34 (3) trans—=e-2-39  (4) 2-AfeT UrdA
Official Answer NTA (4)

Question ID:101743
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+ I
CH;—C = CH, KMnOs 1"y _ € cny+ cO,

Sol.
CHj,

BrcnycLi (i) CO, COOH
14 > [A]
' H,
OH (ii) 1,07 on

In the given conversion the compound A is :

" (CH,),CLi _ A (i)Co, -
» ~ @V

H

OH () HL,O OH

fau v gRed & AMH A ® :

Br C(CH,),

€) (4)
OC(CH,),

Ans. Official Answer NTA (2)
Question ID:101744

Li
(1 ) @
OH

Sol.

15. Given below are two statements :

Statement I : The esterification of carboxylic acid with an alcohol is a nucleophilic acyl substitution.
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Statement II : Electron withdrawing groups in the carboxylic acid will increase the rate of esterification
reaction.

Choose the most appropriate option :

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

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

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

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

RIERCUICE AU L

HAT1 : FHIQTAAfoTd 3Tl BT Veblaliel & 1T WeXIHRY Ud Afidetel YRiel Ui 2 |

S 11 : BIAITRITD I+ TR Feldgid AUTIT PR dlel g UIERIBRYT IFATHAT Bl &R DI
9¢T < € |

=1 el 3 7 |aifed Sugad SR @l g ¢
(1) B 1 vd S I 31 981 2 |

(2) S 1 vd HU= Il ST TTeld & |

(3) U1 LT 8 g BT I 7o & |
(4) T 1 Terd & W] HUF I |2 7 |

Ans. Official Answer NTA (1)
Question ID:101745
Sol.  Esterification of carboxylic acid with an alcohol is nucleophilic acyl substitution and presence of electron
withdrawing group in the carboxylic acid increases the rate of esterification reaction.
Both Statement I and Statement II are correct.
NH, NH,
Br,(excess) (1) (CH,CO),0
16. H,0 A (ii) Br,, CHLCOOH D
Major product » Major product
(ii1) HCl
Consider the above reactions, the product A and product B respectively are
NH, NH,
Br, (31Tfera ﬁf)‘ A (1) (CH,CO),0 B
H,0 T IS (i) Br,, CH,COOH T IS
(ii1) HCl
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Sy AfAfharell TR =R Y| S A Ud SdE B €, HA

NH, NH, NH, NH,
Br Br Br Br
(D Tq (2) Tq
Br Br Br Br

NH, NH, NH, NH,
Br Br Br Br
(3) Tq 4) g
Br Br Br Br

Ans. Official Answer NTA (3)
Question ID:101746
NH, NH;

Br, (excess)
H,O

BrO

NH - C — CHj
NH

[\

(CH; C0),0
Sol. H,0

\ 4

(i) Br, CH;COOH
(i) HCI

NH,

O

Br
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17. The polymer, which can be stretched and retains its original status on releasing the force is

(1) Bakelite (2) Nylon 6,6 (3) Buna—-N (4) Terylene

IgId O Wil S Wb TAT def 8 R g8 AU Jol RATT H a0 377 MY, 98 ©

(1) sdheirge (2) TS 6,6 (3) LN O EIR
Ans. Official Answer NTA (3)
Question ID:101747
Sol.  Buna— N is synthetic rubber which can be stretched and retains its original status on releasing the force.

18.  Sugar moiety in DNA and RNA molecules respectively are
(1) B-D-2-deoxyribose, -D-deoxyribose.  (2) B-D-2-deoxyribose, B-D-ribose

(3) B-D-ribose, B-D-2-deoxyribose. (4) B-D-deoxyribose, B-D-2-deoxyribose.
DNA 1d RNA 3if # 2T Hoer: € |

(1) B-D-2-fesiteRiRTgdN, B-D-fesifaiRigdra.(2) B-D-2-fesifRiRrgda, B-D-1sd4

(3) B-D-X1ga, B-D-2-faitaiiRTga. (4) B-D-feaiiriRTga™, B-D-2-fEiiaRiRrgara.

Ans. Official Answer NTA (2)

Question ID:101748

Sol.  The sugar found in polynucleotides is either ribose (a monosaccharide pentose) or 2’ deoxyribose. A
nucleic acid containing deoxyribose is called deoxyribonucleic acid (DNA) while that which contains
ribose is called ribonucleic acid (RNA).

19.  Which of the following compound does not contain sulfur atom ?
(1) Cimetidine (2) Ranitidine (3) Histamine (4) Saccharin
Pt 3 91 fobst P 3 oy AT AL BT ?
(1) Rmfes= ORGIESE (3) fewefam (4) T

Ans. Official Answer NTA (3)
Question ID:101749

Sol.  Histamine — does not contain sulphur.

20. Given below are two statements.
Statement I : Phenols are weakly acidic.

Statement II : Therefore they are freely soluble in NaOH solution and are weaker acids than alcohols
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Ans.

and water.

Choose the most appropriate option :

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

(2) Both Statement I and Statement II are incorrect.
(3) Statement I is correct but Statement II is incorrect.

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

A <1 PA fay v g

U1 : W el Il B B |

B 11 : T 9 NaOH faera # gaa wu 9 faaaeia § SR Uchlalall dim STl &l a7uer
el 3 B |

ST B & yHR # A Ry U et § I |qaifere Sugad SR B g
(1) S 1 vd S I 31 981 2 |

(2) S 1 vd HU= Il I41 TTeld & |

(3) U1 & & W B I 7o & |

(4) ST 1 Terd & W] HUF I |2 7 |
Official Answer NTA (3)

Question ID:101750

Sol.

21.

Ans.

Phenol are weakly acidic. Phenol is more acidic than alcohol & H,O statement (I) is correct. (II) is

incorrect.

Geraniol, a volatile organic compound, is a component ofrose oil. The density of the vapour is 0.46 gL' at
257°C and 100 mm Hg. The molar mass of geraniol is g mol™'. (Nearest Integer)

[Given : R =0.082 L atm K™! mol™]

ORI ST b arwreitel dref-iep AIfTeh, Telld & tel BT Yeb U & | 37! arw &1 257°C vd 100mm Hg
R g9 0.46 gL' 2| "R &1 Aok g ® - g mol™! | (Faeaw qurfe #)

[fe=am = g : R =0.082 L atm K™' mol']

Official Answer NTA (152)

Question ID:101751

Sol.

P=dRT/M
100 0.46x0.082x 530
760 M

M = 151.93 gram/mole ~ 152
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22.

Ans.

17.0 g of NH, completely vapourises at — 33.42°C and 1 bar pressure and the enthalpy change in the
process is 23.4 kJ mol™'. The enthalpy change for the vapourisation of 85 g of NH, under the same

conditions is klJ.
17.0 g NH, —33.42°C U4 | bar <79 WR qUicar ifeyd & Sl & o g9 YshH H Tiedl gRac+ 23.4 kJ mol!
& INH, & 85 g &1 9o yRReifel # arsdiaRor & forg e uRecd 8 kT |

Official Answer NTA (117)

Question ID:101752

Sol.

23.

Ans.

Number of moles of NH, = 5
So, required AH=15 x23.4=117kJ

1.2 mL of acetic acid is dissolved in water to make 2.0 L of solution. The depression in freezing point
observed for this strength of acid is 0.0198°C. The percentage of dissociation of the acid is
(Nearest integer) [Given : Density of acetic acid is 1.02 g mL™']
Molar mass of acetic acid is 60 g mol''; K(H,0) = 1.85 K kg mol']
RiIfed 37l & 1.2 mL &1 Sl # "ietax 2.0 L faeia q9ran 11| 39 Yaerdl & 3% Bl f2Hid Jfa-a
0.0198°C urm 1| o7l & faoH @ Ul & 0 | (Favedw qoiie)
[f&ar T & Afed aret & g 1.02 gmL ' @

Tifesd arel 1 Aol g 60 g mol™'; K (H,0) = 1.85 K kg mol™']
Official Answer NTA (5)

Question ID:101753

Sol.

24.

M=dxV=1.02x1.2=1.224 gm

Moles of acetic acid = 0.0204 moles in 2L

So molality = 0.0102 mol/kg

Now AT, =ix K .x M

i=1+ a for acetic acid

0.0198 =(1 + o) x 1.85 x 0.0102

o =0.04928

=5%

A dilute solution of sulphuric acid is electrolysed using a current of 0.10 A for 2 hours to produce

hydrogen and oxygen gas. The total volume of gases produced at STP is cm’. (Nearest integer)

[Given : Faraday constant F = 96500 C mol™' at STP, molar volume of an ideal gas is 22.7 L mol™']

BTgIoT AT ATRATS 1 FeR[Reb 37l & I faera &1 faegfd araee 0.10 A P! gRT BT 2 8 T SUANT
PR WR U1 8% | STP WR 1 &1 qel AT € mL | (Freeaq gurie)
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[fear ar 2 : %R 3dias F = 96500 C mol ™ at STP W, fe ammeet M9 &l ek 3ma+ 22.7 L mol™']
Ans. Official Answer NTA (127)
Question ID:101754
Sol.  Charge=q=1i1t=0.1 x2 x 60 x 60="720C

Anode: 2H,0(1) > O, (g)+4H" +4e”

Cathode: [2H,0(1)+2¢” — H,(g)+20H ]x2

2H,0(1)+4e — 2H,(g)+0,

4F charge produced = 3 mole gas

_720 3,720 3x18
96500 F charged produced = 496500 )0l = 5o mole
Volume of gas (at STP) = 9650 x22.7=0.127 lit. = 127ml
25.  The activation energy of one of the reactions in a biochemical process is 532611 J mol"'. When the

temperature falls from 310 K to 300 K, the change in rate constant observed is k,,, = x x 10 k_, . The
value of x is

[Given: In 10 =2.3; R=28.3 J K'! mol']

BT Sig e wspe # el siffshar @1 Afshaer ot 532611 J mol! & | 5@ ammEE 310 K 9300 K

gedl § o 9 Rerie § gRad= <wr omar @k, =xx 107k, [Xx®T 44 2 I
[fear = g :In10=2.3; R=8.3JK"' mol]
Ans. Official Answer NTA (1)
Question ID:101755
K 2611( 1 1
SN T
K300 83 \300 310
LS TSTIE N K00 = 1x107° xK 5,
K300
26.  The number of terminal oxygen atoms present in the product B obtained from the following reaction

is :
e e & gt Scdre B # effiFel Siferflo IRATIEl o |&m ©
FeCr,0, + Na,CO, + O, > A+ Fe O, + CO,

A+H"—B+H0+Na"
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Ans. Official Answer NTA (6)
Question ID:101756
Sol.  4FeCr,O, + 8Na CO, + 70, — 8Na,CrO, + 2Fe O, + 8CO,

Na,Cr,0
INa,CrO, + 2H" — —2 277 1 2Na* + H,0
B

2—
0] o
\ 0) /
2Nat Oé CI‘/ \Cré

0
o N o

27.  Anacidified manganate solution undergoes disproportionation reaction. The spin-only magnetic moment

value of the product having manganese in higher oxidation state is B.M. (Nearest integer)

T el HITC faerae 3 sReTurc Iffshar gl & | Scare forad Hiiel 9ea STaRiTehRoT 3favel ¥ ¢,

% forg Ros gea amgei g : . B.M. (Fidbedd quri)
Ans. Official Answer NTA (0)
Question ID:101757
Sol.  3MnO, +4H" — 2MnO, + MnO, + 2H,0O

,Mn"™" = 3d° unpaired electron = 0
M (spin only) -
28.  Kjeldahl's method was used for the estimation of nitrogen in an organic compound. The ammonia

evolved from 0.55 g of the compound neutralised 12.5 mL of 1 M H_SO, solution. The percentage of
nitrogen in the compoundis . (Nearest integer)
TS HraHd ARTE H ASgIo & A 99Ul & o7 desta Al &1 IuanT fear war | 0.55 g Aiff®
@ e aifrr 7 1 M H SO, faeiad & 12.5 mL &1 Seri fbar| A 3 Arggior &1 yfaed ¢ :
(e i)

Ans. Official Answer NTA (64)

Question ID: 101758

1.4xNxV

Sol.  %N= :
: Mass of organic compound

_ 1.4x2x12.5
0.55

=63.63% = 64
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29.

Ans.

Observe structures of the following compounds

NH,
OH
Cl
OH
O 0)

The total number of structures/compounds which possess asymmetric carbon atoms is

AfTs & T SRRl Bl o

NH,
OH
Cl
OH
O 0]

A/ A R i wrde uRem] € @) fer | 2
Official Answer NTA (3)

Question ID:101759

Cl NH,
)\/ /%( OH &
Sol. *
0 * OH
Number of compounds containing asymmetric carbons are three.
30. C.H,.0, Zymase > A NaOI » B+ CHI,
A
The number of carbon atoms present in the product B is
CH.0, Zymase,  _NaOl g cy,
A
IAE B H Pl IRATISN BT GAT &
Ans. Official Answer NTA (1)
Question ID:101760
Sol.  C/H,,0, —2™* > C H.OH — ge—> HCOOH + CHI,
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