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ID:1861
1. The number of radial and angular nodes in 4d orbital are respectively
(1)1 and 2 (2)3 and 2 (3)land 0 (4)2and 1
4d et | 57 Torr IfvR Arel &1 A= HE: © |
(1) 1Tem2 (2) 372 (3)1q2aro (4)2Ter 1

Ans. Official Answer NTA (1)
Sol. Radialnode=n-/-1
=4-2-1
=1
Angular node (/) =2
ID:1862
2. Match List I with List II.

List -1 List 11
Enzyme Conversion of
A. Invertase I. Starch into maltose
B. Zymase II. Maltose into glucose
C. Diastase III. Glucose into ethanol
D. Maltase I'V. Cane sugar into glucose

Choose the most appropriate answer from the options given below:

A -1 &1 A= g -1 & aqrer &

A -1 A I
(T=s1TgH) (PUT=IRO)
A. SHICH . ¥ &7 Alee H
B. SIIE II. ATeeT &I 7@
C. ST III. 7@ &I Tt
D. Aleed IV. T &I AT B Tqd H
T oy 7y fabedl ¥ W FE SR BT g -
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(1) A-II1, B-1V, C-II, D-1 (2) A-111, B-II, C-1, D-1V
(3) A-1V, B-111, C-1, D-IT (4) A-1V, B-11, C-III, D-I
Ans. Official Answer NTA (3)

Sol.  (A) Invertase : Cane sugar — Glucose and fructose
(B) Zymase : Glucose — Ethanol and CO,
(C) Diastase : Starch — Maltose

(D) Maltase : Maltose — Glucose

ID : 1863
3. Which of the following elements is considered as a metalloid?
ffaRad a@l § -1 Suerg € ?
(1) Sc (2) Pb (3) Bi (4) Te

Ans. Official Answer NTA (4)

Sol.  Tellurium is metalloid
ID : 1864

4. The role of depressants in ‘Froth Floation method’ is to :
(1) Selectively prevent one component of the ore from coming to the froth
(2) Reduce the consumption of oil for froth formation
(3) Stabilize the froth
(4) Enhance non-wettability of the mineral particles
B ot fafer # srawat @ e §
(1) 3F & TP Fch TR B H M TR RONHE I
(2) % §949 H I & SYANT Bl Gl
(3) B BT Xl <A
(4) 3D HUI DI FIGARIAT BT ST

Ans. Official Answer NTA (1)

Sol.  The role of depressants is to selectively prevent

one component of the ore from coming to froth.
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ID : 1865

5. Boiling of hard water is helpful in removing the temporary hardness by converting calcium hydrogen
carbonate and magnesium hydrogen carbonate to
(1) CaCO, and Mg(OH), (2) CaCO, and MgCO,
(3) Ca(OH), and MgCO, (4) Ca(OH), and Mg(OH),
ST @I IRATAT HARAT B FAIG IR & [Ty HOR A SATAAT AP BT & | AW DIcTRIH B gloH
Praf-e T TRE eggio dlee Bl wuidRer fefaRad § 9 fead 8 oiar g ?
(1) CaCO, Tar Mg(OH), (2) CaCO, T@ar MgCO,
(3) Ca(OH), T2 MgCO, (4) Ca(OH), T Mg(OH),
Ans. Official Answer NTA (1)
Sol. Mg (HCO,), —=™¢»Mg(OH), +2CO, T
Ca(HCO,), —*"CaCO, ¥ +H,0+CO, T
ID : 1866
6. s-block element which cannot be qualitatively confirmed by the flame test is
s-ifd BT dcd foI@! [T Ugd 8l d) §dhd ©, 98 © —
(D) Li (2) Na (3)Rb (4)Be
Ans. Official Answer NTA (4)
Metal Li Na K Rb Cs
Sol. Colour | Crimson red | Yellow | Violet/Liac|Red violet | Blue
Metal Be Mg Ca Sr Ba
Colour | No colour | No colour [ Brick red | Crimson red | Apple green
ID : 1867
7. The oxide which contains an odd electron at the nitrogen atom is
Ig Sifaargs R AIggio™ T=RAT] R Ua faww golagH €,
()N,O (2)NO, (3)N,O, (4)N,O,
Ans. Official Answer NTA (2)
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Sol.

Ans.

Sol.

Ans.

Sol.

. o 0
N=N >0 N N 7
O//N N*NN
O 0
O O
ol
Y/ \S
O/ \O/ \O
ID : 1868

Which one of the following is an example of disproportionation reaction ?
fferRad # & B0 T AU AT @1 STERT § 2

(1) 3MnO; +4H" — 2MnO, + MnO, +2H,0

(2) MnO, + 4H"+4e” — MnO, + 2H,0

(3) 10I"+2MnO; +16H" — 2Mn*"+ 8H,0 +5I,

(4) 8MnO; +3S,0; +H,0 — 8MnO, + 6SO; +20H"

Official Answer NTA (1)

Reduction
+6 | +7 I+4
3MnO; +4H" — 2MnO, + MnO, +2H,0
I |

Oxidation

ID : 1869

The most common oxidation state of Lanthanoid elements is +3. Which of the following is likely to
deviate easily from +3 oxidation state?

(1) Ce (At. No. 58) (2)La(At.No.57) (3)Lu(At.No.71) (4) Gd (At. No. 64)

TS Tl Bl HaH A JATRNDROT e +3 € | Ffoiad § 4 fhaa! +3 sifaiieror araver
e @1 waiftes \WreT g ?

(1) Ce (UvHT] D 58) (2) La (9=ATY $H1H 57)
(3) Lu (9=H19] hHid 71) (4) Gd (I=ATY] hHTD 64)
Official Answer NTA (1)

Ce — [Xe]4f' 5d' 6s?
Ce* — [xe] 4f° 5d° 6s°
Cerium in +4 oxidation state acquires inert gas

configuration.
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ID: 1870

10. The measured BOD values for four different water samples (A-D) are as follows:
A =3ppm; B=18 ppm; C=21 ppm; D=4 ppm. The water samples which can be called as highly polluted
with organic wastes. are
(1)Aand B (2)Aand D (3)Band C (4)BandD
S & IR A (A-D) & fog /10 7T BOD & A 39 UaR © ¢
A=3ppm;B=18ppm; C=21ppm; D=4 ppm | T & TLT [T FHIE1eh JARTET A RIS UG HET
ST HHAT ©, 9 8
(1)ATerB (2)ATarD 3)BTarC (4)BTarD
Ans.  Official Answer NTA (3)
Sol.  Highly polluted water should have BOD value of 17
ppm or more
ID: 1871
I1. The correct order of nucleophilicity is
FATABRIAIT BT AT 4 & -
(1) F > OH (2) H,0 > OH" (3) ROH > RO" (4) NH,” > NH,
Ans.  Official Answer NTA (4)
Sol.  Stronger the base, greater the nucleophilicity.
ID: 1872
12. Oxidation of toluene to benzaldehyde can be easily carried out with which of the following reagents?
(1) CrO,/acetic acid, H,O" (2) CrO,/acetic anhydride, H,O"
(3) KMnO,/HCI, H,0* (4) CO/HCI, anhydrous AICI,
frforRad b IfTHH®T | CIeEa T dwifceslss H ARl W JTHRIDRUT IR AHdA & °
(1) CrO,/W=fifea o, H,O* (2) CrO,/ifes TTerggzs, H 0
(3) KMnO,/HCI, H,0* (4) CO/HCI, fsteira AIC,
Ans.  Official Answer NTA (2)
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Sol.

13.

Ans.

Sol.

14.

Use of chromic oxide (CrO,): Toluene or substituted toluene is converted to benzylidene diacetate on treating
with chromic oxide in acetic anhydride. The benzylidene diacetate can be hydrolysed to corresponding

benzaldehyde with aqueous acid.

CH, CH(OCOCH,), N CHO
273-283K H,O
+ CrO, + (CH,C0),0 =—==—"> —

Benzaldehyde
ID: 1873

The major product in the following reaction

frferRaa srfaferar o 1w Some 2

/0 He0A, HO |
(II) NaBH, > 7
(1) ) ; \i

OH 0
OH
3) @) >f
OH
Official Answer NTA (1)
\ / () Hg(OAc), HO _ \ N
e (IT) NaBH, S | H
OH

Oxymercuration — Demercuration

Addition of H,O

Markovnikov’s addition without rearrangement

ID: 1874

Halogenation of which one of the following will yield m-substituted product with respect to methyl group as a

major product ?
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fFrAfoRad # & BT BT eASTIBRYT B IR A TE & AU m-UfoReIUd IeuTe, I IedTe & wY H QT
?

CH, CH, CH, CH,
NO, OH
(D (2) (3) 4)
CHO NO,

Ans.  Official Answer NTA (3)

Sol.  Electrophile will attack at ortho and para position with respect to better electron releasing group (ERG)
ERG : -~ OH>-CH,
CH,
OH
A N
Para position with respect to — OH (+R) group and it will be meta position with respect to — CH, group.
ID: 1875

15. The reagent, from the following, which converts benzoic acid to benzaldehyde in one step is

ferferRad ifidal § T BIF—AT Th IR | doligh 3T BT Jrolfcssss § ®UaRd o adl g 2

CHO
COOH
©/

(1) LiAIH, (2) KMnO, (3) MnO (4)NaBH,
Ans.  Official Answer NTA (3)

Sol.  Benzoic acid can be converted to benzaldehyde in presence of MnO.
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ID: 1876
16. The final product ‘A’ in the following reaction sequence
95% H,SO
CH, CH,—C—cH, —HN 5 e S TN
[l Heat
O

f=ferRaa rfafsar oa & ifvaw ST ‘A’ §

CH, CH, - Iclz _CH,

HON _ , _95%HSO,

T B W)
0)
CH, CH,-CH =C-CN
1 CH, —-CH = Ic ~COOH @) ICH
OH

|
(3) CH: —CH, ~ (lz ~ COOH

CH,

4

Ans.  Official Answer NTA (1)

I
Sol. CH,-CH,-C-CH,—™,

(|)H
CH,-CH,- C —CH,
|
CN

95%H,S0,
A

CH,
|
CH,-CH= C-COOH

[A]

ID : 1877

CH, -CH = ? ~ CONH,

CH,

17.  Which statement is NOT correct for p-toluenesulphonyl chloride?

(1) It is known as Hinsberg’s reagent.
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Ans.

Sol.

(2) It is used to distinguish primary and secondary amines.

(3) On treatment with secondary amine, it leads to a product, that is soluble in alkali.
(4) It doesn't react with tertiary amines.

fr=ferRad % BF—1 HUF p-Clelg DI FaARSS & forg |el 1ef g ?

(1) saa! fe=aait ffdmwd & 9 | S € |

(2) 3THT ITART UTAfie qen fgdas TiEl § 45 3= @ forg ava € |

(3) fgfe UiF & 91 39 SUAR & U, U< SdTe &R H fJeeiie g & |
(4) T8 el VAT o rfafhar e avar 2 |

Official Answer NTA (3)

CH,

SO,Cl1
Hinsberg’s reagent

0O

Il

Hﬁ—@— S — Cl + 1° Amine — Soluble in alkali
O
O

-

I

H,C ? —Cl +2° Amine — Insoluble in alkali
O

O

o)
I

Cl + 3° Amine —> No reaction

0
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ID: 1878

18. The final product ‘C’ in the following series of reactions

NO,
SWHCI . . NaNO, _ B—Naphthol _
©/ >A e > BT Neon 0 ©

f=fearRaa srfafshar a  arf<aw Seure ‘C’ ® -

NO,
Sn/HCI NaNO, B—Naphthol _
©/ >A o B NaoH

& o0
(1)©/NN O ©) @
N=N
OH

HO

OH
v )
o ey O

Ans.  Official Answer NTA (3)

., ©
NO, NH, N.Cl N-N
Sol OH
S/HCI HNO,/0°C B—Napthol @@
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19.

Ans.

Sol.

20.

Ans.

Sol.

21.

ID: 1879
Which of the following is NOT an example of synthetic detergent ?
fafeRad § & BF—T1 U ATIfd SruAT® &7 SaTERel T8l § ?

(1) CH3 - (CHz)u ‘Qi SO;Na+ (2) CH3 B (CH2)16 _ COO- Na*

1+

CH,
|

CH,-(CH,);—N-CH,| Br

@ b (L B (4) CH,(CH,), COO(CH, CH,0),CH,CH,0H

CH,

Official Answer NTA (2)

CH, - (CH,),,— COO Na*

Sodium stearate is a example of soap.
ID : 1880

Which one of the following is a water soluble vitamin, that is not excreted easily ?

(1) Vitamin B, (2) Vitamin B, (3) Vitamin B, (4) Vitamin B ,
ffaRed # 9§ sF-—1 & fAefm oo # o ik o 9 Swafsta =181 grar 2 2
(1) frerf B, (2) faerfi B, (3) et B, (@) faetf B
Official Answer NTA (4)

Vitamin B, is water soluble and not excreted easily.

ID : 1881

CNG is an important transportation fuel. When 100 g CNG is mixed with 208 g oxygen in vehicles, it leads to
the formation of CO, and H,O and produces large quantity of heat during this combustion, then the amout of
carbon dioxide, produced in grams is . [nearest intcger]

[Assumc CNG to be methane]

CNG & Ag@qel gRag o9 & | 919 100 g CNG &I 208 g ifa=fio & A1 v are # fAfda o= € a
CO, @A H,0 & Href 4RI A1 H &1 S0+ Nl & | $9 T8 H Bla- SIS3leRigs Bl Sl A1 (U4 ) Sea~
Il ©, 98 2| [Fravean uria #]

[CNG &I #29 H19 eNfog]
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Ans.

Sol.

22.

Ans.

Sol.

23.

Ans.

Official Answer NTA (143)
CH, + 20, (g)—>CO,(g)+H,0

100 208
——mole ——mole
16 32

6.5
(LR) 7 mole

Weo, :6—;><44:143g

ID: 1882

In asolid AB, A atoms are in ccp arangement and B atoms occupy all the octahedral sites. If two atoms from

the opposite faces are removed. then the resultant stoichiometry of the compound is AB.. The value of x is

. [nearest integer]

Teh ST AB H, A IR wg ffds Agferd dxe  gaRerd & 91 B tRAIY 1 ChADd WoIell Bl

JETRIT B & | IS AF—AT S Heldl W &I TRATY] gl AU Y, aF uRemRawy AfTe &1 igfharig]

A B & G 8 | x T A & | [FrpeaH qurie #]
Official Answer NTA (3)

1 1
A = §(corner) 3 + 4[Face center] 5= 1+2=3

B=4[inallOV]

Formula=A.B,= AB,

x=3

ID: 1883

Amongst SF,, XeF,, CF, and H,O, the number of species with two lone pairs of electrons is
feferiad SF,, XeF,, CF, 3R H,O % &1 I WIeieT &1 W S gelagiil & &l T g &,
Official Answer NTA (2)

Answer by Matrix (1)

=l
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Sol.

24.

Ans.

Sol.

25.

52 0 :1'|:':
| F: F F
OS\_,, \Xe/ _../C\.._
| SF FEQN E | NF
T T
Total Total Total
lone pairs lone pairs lone pairs
=13 =14 =12
Total QOO
lone pairs 7N
H H
=2
ID: 1884

A fish swimming in water body when taken out from the water body is covered with a film of water of weight

36 g. When it is subjected to cooking at 100 °C, then the internal energy for vaporization in kJ mol™ is
. [nearest integer]

[Assume steam to be an ideal gas. Given AvapH® for water at 373 K and 1 baris 41.1 kI mol'; R=8.31JK~

"mol™]

STATR A ARl T 78l 9T Adble™ R ol &1 U 36 g IRA & @ BT 2 | ofd 3dDI 100 °C TR gHhId

g dArkJ mol ! % arefieRor @ ITARS HoAt Bl 2 | [Fareaw goifes #]

[9T9 T afmext i 719 <fifSTg | STt 1 1 bar @=m 373K R A H® =41.1 kJ mol™'; R =8.31 JK™' mol"']

Official Answer NTA (38)

H,0(/) > H,0(g)

n= T = 2mol

AU = AH - An RT

_g1q XB3D3T3

1000
=38 kJ/mol
ID: 1885

The osmotic pressure exerted by a solution prepared by dissolving 2.0 g of protein of molar mass 60 kg mol~
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Ans.

Sol.

26.

Ans.

Sol.

'in 200 mL of waterat 27°C is Pa. [integer value]

(use R=0.083 L bar mol'K™)

2.0 g UIeH, RTFaT AreR ge@™ 60 kg mol ™! &, &1 27°C 4R 200 mL STdl H |eddhR U [defas ST 137 2 |

g9 §RT o4 dTell URTARYT &9 Pa g | [Mdcaq Quiia H]
(ST BTG, R = 0.083 L bar mol ™ K™)
Official Answer NTA (415)
2x10°
n=CRT= {M} % (0.083 x 300 = 0.00415 bar =415 Pascal

ID: 1886

40% of HI undergoes decomposition to H, and 1, at 300 K. AG® for this decompostion reaction at one
atmosphere pressureis _ Jmol™'. [nearest integer]

(UseR=8.31JK'mol*;1og2=0.3010,1n 10=2.3, log 3 =0.477)

300 K HI &1 WX H, @2 L, % 40% S(9eres 8idl € | 39 (uee ffhar & o v TediRpaR 3@ w
AG® Jmol ' g | [Fravead quria 4]

(STINT BT, R = 8.31 JK' mol™'; log 2 =10.3010, In 10 =2.3, log 3 = 0.477)

Official Answer NTA (2735)

HI(g):%Hz(g) + %Iz(g)

Initial mole 1 0 0
mole at eq. (1-0.4) 0.2 0.2
. (0.2)"x(0.2)"
! (0.6)
K, 021
06 3

AG°=-23RTlogK,

1
=-2.3x8.31 x 300 log 3

=2.3x8.31x3001og3
=2735.07 J/Mole
ID: 1887
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27.

Ans.

Sol.

28.

Cu(s) + Sn** (0.001M) — Cu?*(0.01M) + Sn(s)
The Gibbs free energy change for the above reaction at 298 K is x x 10-'kJ mol™'.

The value of x is . [nearest integer]

[Given ‘E® . =034V:E° . =-0.14V: F=96500 C mol’l]

Cu®;Cu Sn**/Sn

Cu(s) + Sn** (0.001M) — Cu?* (0.01M) + Sn(s)

298 K R SWRIad 1fafshar & forg frsd gaa Sotf § aRacd=x x 10k mol ™' 8 | x &7 719 2 |
[Frepe quife #]

foramr T 2 [Eg’u2+;Cu=0.34V; E®, =-0.14V; F = 96500 C morl]

Sn**/Sn

Official Answer NTA (983)
Cu + Sn"?—— Cu™ + Sn(s)

Ezeu = (EORP )C _(E;P )A
=-0.14-0.34=-0.48

_0.0591 [Cu”]

E=E°

2 ()
=-0.48 —0.0295 log 10
=-0.5095V
AG =-nFE

=-2%x 96500 x —0.5095 J/mol
=98333.5 x 107 kJ/mol
=983.3 x 10! kJ/mol

=983 x 10! kJ/mol

ID : 1888

Catalyst A reduces the activation energy for a reaction by 10 kJ mol™" at 300 K. The ratio of rate constants.

K', Catalysed
K, Uncatalysed

is e*. The value of x is . [nearest integer]

[Assume that the pre-exponential factor is same in both the cases. Given R = 8.31 JK' mol ]

300 K &R wa sifafshar @ afssaer o1t &1 SaRaE A, 10 kJ mol ™! &eT <ar & 97 faaial &1 srum
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Ans.

Sol.

29.

Ans.

Sol.

30.

Ans.

Sol.

“T,Catalysed
“T, Uncatalysed ’

e*® | X BT A4 2| [Focaq qorfe #]

[A19 <fifSTg M & =REmdiaT o6 F919 8 | R = 8.31 JK ' mol ']
Official Answer NTA (4)

—Ea

K = AeRT

-E! —Ea
— RT — RT
Kcat - Ae ’ Kuncat. - Ae
E,-E! 10x1000
at 4.009 X
cat _ o RT — 831300 — @ —e
K

uncat.

SL.x=4

ID : 1889

Reaction of [Co(H,0),]** with excess ammonia and in the presence of oxygen results into a diamagnetic
product. Number of electrons present in tzg—orbitals of the product is .

[Co(H,0),J>* 1 SMHIfrr &I AfSrear 3, Sieiior ol SuReIfT 3 Sffifhar & g yfergraey Seare a7 ¢ |
STIE & t, — FEDl # SuRerd geiggiHl @ Fe 2 |

Official Answer NTA (6)
[Co(H,0),]** +NH,(excess) —>=— [Co(NH,).]** + 6H,0

Diamagnetic
2
Low spin complex
Co’" = 3d® 4s°
6,0
= t2g €,

Total number electrons = 6

ID: 1890

The moles of methane required to produce 81 g of water after complete combustion is X
102 mol. [nearest integer]

YT & Al DI AaIH G Sl IUT &89 @ g 81 g 5T I Bl ®, I8 x 102 91
2 | [Mean guife]

Official Answer NTA (225)

CH, +20, — CO,+2H,0

1 mol CH, —— 2 mole HO MATRIX JEE ACADEMY

36 gm H,0 —“%f}ﬁgl:epdﬁrah Road, Sikar (Raj.) | Ph. 01572-241911
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