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Which of the following pair of molecules contain odd electron molecule and an expanded octet molecule?
(1) BCl, and SF, (2)NO and H,SO,  (3) SF,and H,SO,  (4) BCl,and NO
3roptl o fAferRae gt A ¥ fobedd fAud geldgi= 379] el YTRA 31 379] A 8 ?
(1) BCL, qm SF, (2) NOTar H,SO,  (3) SF,dmH,SO, (4) BCIL, @aTNO

Question ID:100261

Ans.

Sol.

Official Answer NTA (2)

(A) BCl,—Even electron molecules
SF,—Expended octet molecules

(B) No-0dd electron molecules
H,SO, — Expanded octet

(C) SF,—Even electron molecules
H,SO, — Expanded octet

(D) BCl,—Even electron molecules

NO —odd electron molecules
Nz(g) +3H, , = 2NH,

20g  Sg
Consider the above reaction, the limiting reagent of the reaction and number of moles of NH, formed respectively

(2) (2)

are :
N, +3H,
20g Sg
SR AMAHAT O =R BT | STAfhaT & forg AT siffiepHe® e S~ NH, & Hicll &1 61 A ©

— 2NH,

(2) (2)

(1)H,, 1.42 moles (2)H,, 0.71 moles (3)N,, 1.42moles  (4)N,,0.71 moles

Question ID:100262

Ans.

Sol.

Official Answer NTA (3)
N,(g) +3H,(g) = 2NH,(g)
w,= 20g Sg

20 5

28 2
Stoichiometric amount

20/28_20 . _5/2

n=

1 28 23
. N, s the limiting reagent

5
sz g
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.‘.n(NH3):2xn(N2):2x§—g:1.42

100 mL of 5% (w/v) solution of NaCl in water was prepared in 250 mL beaker. Albumin from the egg was
poured into NaCl solution and stirred well. This resulted ina/an :

(1) Lyophilic sol (2) Lyophobic sol (3) Emulsion (4) Precipitate

g 250 mL & d1” #H NaCl &1 5% (w/v) 100 mL e GaR {6 mar | ofe @ Uegfie &I 59 faerae
STThR TH570T BT 3red) oRE 9 [AelfSd fobar, dIR faere 2 -

(1) geRTN AT1e (2) safa=EN AT (3) g™ (4) 3raem

Question ID:100263

Ans.

Sol.
4.

Official Answer NTA (1)
Standard method for the preparation of lyophilic sol. (Discussed in lab Manual)

The first ionization enthalpy of Na, Mg and Si, respectively are : 496, 737 and 786 kJ mol . The first ionizatin
enthalpy (kJ mol™') of Al is :

Na, Mg T2 Si &I U M9 T © P : 496, 737 71 786 kJ mol™' | Al &1 UM = waeadi(k J
mol ') g :

(1)487 (2) 768 (3)577 (4) 856

Question ID:100264

Ans.

Sol.

Official Answer NTA (3)
LLE:Na<Al<Mg<Si

- 496 <IE (Al) <737

Option (C), matches the condition.
i.e. IE(Al)=577 kJ mol™

In metallurgy the term “gangue’ is used for :

(1) Contamination of undesired earthy materials.

(2) Contamination of metals, other than desired metal.
(3) Minerals which are naturally occuring in pure form.
(4) Magnetic impurities in an ore.

ST I BT TR R farg R e 2, 9 &
(1) 9T I1 I IFaeId Uardf & UgHF |

(2) 3BT urg @ STeTdT AR el & UgH |

(3) 78 @i w1 wHRY 3 T U e #

(4) TP Il O 3 # el 2 |
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Question ID:100265

Ans.

Sol.
6.

Official Answer NTA (1)
Earthy and undesired materials present in the ore, other then the desired metal, is known as gangue.

The reaction of zinc with excess of aqueous alkali, evolves hydrogen gas and gives :

Sl &R & MR & v 9 FfAfhar sssior I e & amer <t @
(1) Zn(OH)2 (2) ZnO (3) [Zn(OH) 4]2‘ 4) [ZnOz]z‘

Question ID:100266

Ans.

Sol.

Ans.

Official Answer NTA (4)
Answer by Matrix (3 or 4)

Zinc dissolves in excess of aqueous alkali

Zn+20H +2H,0 —[Zn(OH),]" +H, T

Tetra.hydroxozincate( II)ion

However, this reaction in NCERT is given as

Zn +2NaOH — Na,ZnO, + H, T

Zn0O,* is anhydrous form of [Zn(OH),]*

So in aqueous medium best answer of this question is [Zn(OH), >

Lithium nitrate and sodium nitrate, when heated separately, respectively, give :

(1) LiNO, and NaNO, (2) Li,0 and Na,O
(3) Li,0 and NaNO, (4) LiNO, and Na,O
Ny Argge dor QIfSTT A8 BT 3T — T TH B TR O UTd 81 §, 98 @
(1) LiNO, m NaNO, (2) Li,0 @1 Na O
(3) Li,0 T2 NaNO, (4) LINO, T2 Na,0O
Question ID:100267
Official Answer NTA (3)
Li,0, NaNO,

Sol.

As per NCERT lithium nitrate when heated gives lithium oxide, Li,O. Whereas other alkali metal nitrates
decompose to give the corresponding nitrite.

4LINO,—> 2Li,0 +4 NO, + O,

2NaNO, — 2NaNO, + O,

However, the decomposition product of NaNO, are temperature dependent process as shown in the below

reaction.

1
NaNO, —-—> NaNO,(s) + 50,
A, 800°C
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Na,0(5)  N,(g) + O,(g)
As temperature is not mentioned, we can go by answer. (C)

8. Number of lone pairs of electrons in the central atom of SC1,, O,, CIF, and SF, respectively are :

(1)0,1,2 and 2 (2)2,1,2and 0 3)1,2,2and 0 (4)2,1,0and 2

SCl,, O,, CIF, @i SF, & %11 WRAY W Uhh Foidgi- T PI HAT HHI: €
(1)0, 1,2 2 (2)2, 1,270 (3)1,2,2 70 (4)2, 1,072
Question ID:100268
Ans.  Official Answer NTA (2)

3 5
Cl/ \r‘l 0 / \O
(2£.p) (1£.p)
F T
aNy. P’
Sol. gC]_F F/T\F
| P
F
2¢.p) (0£.p.)
9. In following pairs, the one in which both transition metal ions are colourless is :

N ON (N

frforRad HehHoT a1q JMEFT & DI W Y J3H & &7 37T JeH & ?

(1) S¢**, Zn?* (2) Ti**, Cu* (3) V*, Ti** (4) Zn?*, Mn?*
Question ID:100269
Ans.  Official Answer NTA (1)
Sol. (1) Sc = 3d°, Zn>* = 3d"0 (2) Ti* = 3d°, Cu?* = 3d°

(3) V= 3, Ti* = 3d! (4) Zn** = 3d"°, Mn?" = 3d°

No d—d transitions in ions with d° & d'° configuration. Therefore they are colourless.

10.  Inneutral or faintly alkaline medium, KMnO, being a powerful oxidant can oxidize, thiosulphate almost

quantitatively, to sulphate. In this reaction overall change in oxidation state of manganese will be :

Ueh SERI AT Eodb &RIY #reard H, KMnO, Yael STeRITHReS B @ DRUT ARIRISHE bl ST HHAHD B

A e H AfRiTnd PR odl & | 59 AMIBAT § AT B ATRIDROT el § Ty yRecd s -
(D5 @21 3)0 3

Question ID:100270

Ans.  Official Answer NTA (4)
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+7 +4
Sol.  8MnO; +3S,02 +H,0——>8MnO, +6S02 +20H"
Change in oxidation state of Mn is from +7 to +4 which is 3.

I1. Which among the following pairs has only herbicides ?

(1) Aldrin and Dieldrin (2) Sodium chlorate and Aldrin

(3) Sodium arsinate and Dieldrin (4) Sodium chlorate and sodium arsinite
PorfeTRae ot 3 <1 Fre el B @ 2

(1) Yo T STEVes™ (2) TIfeTH FARE TAT Ves

(3) |ifsTw anfi¥ie (4) SIfSTH goiRe qn Aifsad e

Question ID:100271

Ans.  Official Answer NTA (4)
Sol.  Both sodium chlorate and sodium arsenite behave as herbicide.

12. Which among the following is the strongest Bronsted base ?
ffaRad # 9 S 91 ggeraq gracs &R § 2

H.C
H3C\ N CH 3}
(lin CliH |3 N
M N. cH @ N 3 N (4)
/ \/ / \H
HC CH, CH, \
N\
CH, CH,
Question ID:100272
Ans.  Official Answer NTA (4)
Sol. N
It is most basic because there is no amine inversion.
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13. Which among the following pairs of the structures will give different products on ozonolysis ?

(Consider the double bonds in the structures are rigid and not delocalized.)

ffaRaa difrel & @i § 9 foad 3 AT suged R T Sdre <31 2

CH, CH,
(1) — @\
CH, CH,
CH, CH,
<—>
)
CH, CH,
CH, CH,
CH, CH,
(3) «—>

CH,

CH,

Question ID:100273
Ans.  Official Answer NTA (3)

CH3
CH3 Ozonolysis

—> CHz- C C CH3 + 2 CHO
ICHO

CHj3

Sol. CH;
Ozonolysis O

’ ————> 2CH3— t-cHO + |CH0
CHO
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A ) AgCN NNl NaCN N ‘o
(Major Product) C,H;OH-H,0 C,H,OH-H,0 (Major Product)

14.

Considering the above reactions, the compound ‘A’ and compound ‘B’ respectively are :

A ) AgCN NN NaCN N o
(3@ W) C2HSOH—H20 C2H50H—H20 (ﬂ—@ W)
SR AT IR AR I | e ‘A’ Tar ‘B’ HH9n: © ¢
(1)/\ ® 0 /\g (g /\ con /\CE

C=N

nN® Z

(3)/\§58/\ (4)/\CEN/\I<19I

Question ID:100274
Ans.  Official Answer NTA (3)

+ —
Sol. \/Cl +AgCN— \/NEC + AgCl

Major
C=N
Cl N
N~ + NaCN —— Major + NaCl
OH
Br, NH _.OH P.O
15 2 > A 2 — B 25 — C
A
CHO
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Consider the above reaction sequence, the Product ‘C’ is :

IWRIGT 31fAfhar 8 R faarR #INT | Sare ‘C’ 2 :

OH
Br Br Br Br
(1) (2)
N CHO
OH
Br Br Br Br
3) 4)
CHO CN
Question ID:100275
Ans.  Official Answer NTA (4)
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OH OH
Br Br
Bry NH,OH
Bromination
CHO CHO
(A)
OH OH
Br Br Br Br
Sol. P,Os
A
~ (©)
CH,
Cl
16. NH3 Br2
A" (CgHC1,0) ——3 CgHCINO ——2
8 6 2 8 8 NaOH
H,N
Consider the above reaction, the compound ‘A’is :
SWIad AfAfHa R AR SIS | 3ifs AR
0]
Cl
(1) Cl (2) Cl
Cl CH, H.C
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g

CH,C1
Question ID:100276
Ans.  Official Answer NTA (3)
Sol. Q ﬁ
C—NH,
NH; Br2
HCl NaOH
ClI
CH,
IiI = NCI6

17 +'A’ L@L Product
(Orange —red dye)

Which among the following represent reagent ‘A’ ?

N=NCIP

.+, NaOH
+'A'lY——m/—— SIS
('ﬂ‘é‘ﬂ — T éwdn)

f=forRaa & | 19 A1 1fbdd ‘A’ BT Uf=1Ed HRdl & ? ARII—dTel Yoldh

OH
OH

NH, NH,

U

Question ID:100277
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Ans.  Official Answer NTA (1)

_N Cr N=N - Ph

Basm
medlu.m

Consider the following reaction sequence :

NH,

(i)AlH(i-Bu), . CH,CHO

\ !

> > ; > B
(11)H20 dil NaOH, A~ (Major Product)

CN

The product ‘B’ is :

fFreferRaT sffshar 8 R faeaR ST |
NH,
(i)AIH (i ~Bu), A CH,CHO S
(ii)H,0 dil NaOH, A (e 3er)
CN
S B E:

(1) OHC N=CH - CH,

>

(2) HN CH = CH - CHO

(3) HN CH, - N=CH - CH,

O

(4) HN C-N=CH CHO

e
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Question ID:100278

Ans.

19.

Official Answer NTA (2)

NH,
()AIH(- Bu)2 CH3CHO
(11)H2 d11 NaOH,A

CH=CH - CHO
Cross aldol condensation

Which of'the following compounds is an example of hypnotic drug ?

fFrefeRad diffrel § 4 19 A1 v GHIEd ATy BT ISR § 7

(1) Seldane (2) Amytal (3) Aspartame (4) Prontosil
(1) et (2) ofcter (3) Teréa (4) st

Question ID:100279

Ans.
Sol.

20.

Official Answer NTA (2)
Amytal is hypnotic drug used to treat sleeping disorder.

0) O
NH\H/I IN
0O

Amytal

A compound ‘X" is acidic and it is soluble in NaOH solution, but insoluble in NaHCO, solution. Compound

‘X also gives violet colour with neutral FeCl, solution. The compound ‘X" is :

Qe <X 3l & ik NaOH & faeram # faeraeie & weg NaHCO, & faera # aifdera @ SeriiA FeCl,

B faera= 9 A X SN W ear X R
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CH,OH CH,OH

Q) Q C

Question ID:100280
Ans.  Official Answer NTA (2)

OH

Sol. 6 +FeCl,— [(Ph-O) Fe]~ (Violet colour)

21.  Resistance of'a conductivity cell (cell constant 129 m™) filled with 74.5 ppm solution of KCl is 100 Q2 (labelled
as solution 1). When the same cell is filled with KCl solution of 149 ppm, the resistance is 50 Q2 (labelled as

solution 2). The ratio of molar conductivity of solution 1 and solution 2 is i.e. A_l= x % 107, The value of x is
2

. (Nearest integer)

Given, molar mass of KCl is 74.5 g mol™'.

T ATl I (el Fadid 129 m) 1T 74.5 ppm & KC faerae 1 #1171 8, &7 31aker 100 Q 7 (39 o=
Bl 1 o9et fbar 8) 361 9t &I KC1 & 149 ppm & faaa & wRd 8 a1 SHHT = 50 Q BT € (39 e

Al
P @idel 2 far &) | e 1 qor faer 2 &) Aok drefddisi B Sgurd = x x 1078 | x & 419 &
2
1 (Frec e #)
T 8 KCl &) Aok g 74.5 gmol ™! B |

Question ID:100281
Ans.  Official Answer NTA (1000)

/
—=129m™
Sol. y

KCl solution 1 = 74.5 ppm, R, =100 Q
KCl solution 2 = 149 ppm, R, =50 Q
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22.

ppm;, M, (w, /M, A%
Here, M. v X
2 w, /M,

:EXZ
100

=£=1000x100*3
A

2

=1000 Ans.

Ionic radii of cation A* and anion B~ are 102 and 181 pm respectively. These ions are allowed to crystallize into
an ionic solid. This crystal has cubic close packing for B-. A" is present in all octahedral voids. The edge length
of the unit cell of the crystal AB is pm. (Nearest Integer)

A A* T Fonad B- @ $mafds f3ar smeer: 102 7o 181 pm €, F 3113+ Uh s 31 # fohvefer gra
2 | foreea # B avira ffae dqer aed € 3R A+ 941 srewhatana Rfadail & sreamfid o 2 | et AB
THH A D DR T4 & pm | (FreedH o #)

Question ID:100282

Ans.

Sol.

23.

Official Answer NTA (512)

Answer by Matrix is (566)

a=2(r +r1)

a=2(102+181)

a=2(283)

a=>566 pm

The minimum uncertainty in the speed of an electron in an one dimensional region of length 2a_(Where a =

Bohr radius 52.9 pm) is kms™.

(Given : Mass of electron=9.1 x 107! kg, Planck’s constant h=6.63 x 103]Js)

2a_(a, = dR 3541, 52.9 pm) oH=1E & TP A9 & H T gelagd bl Wis H Aqd AHREdar ©
kms™|

(feam 2 : gelag[ &l geaae = 9.1 x 107! kg, Wi Hardie h = 6.63 x 107Js)
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Question ID:100283

Ans.

Sol.

24.

Official Answer NTA (548)

Heisenberg’s uncertainty principle

h
AxxAp, =—
41

h
= 2a, X MAV. = — (mini
0 . 4Tc(mlnlmum)

h 1 1
= AV, =—X——XxX—
4t 2a, m

B 6.63x107**
4%3.14%x2x52.9%x107"%x9.1x107"
=548273 ms!

=548.273 km s™!
=548 km ™!

When 600 mL of 0.2 M HNO, is mixed with 400 mL of 0.1 M NaOH solution in a flask, the rise in temperature

of the flask is x 102 °C.
(Enthalpy of neutralisation = 57 kJ mol™' and Specific heat of water=4.2 JK-' g™)
(Neglect heat capacity of flask)

Stg 0.2 M HNO, @& 600 mL @1 0.1 M NaOH faera & 400 mL ¥ Ueb Gelees H A3 & €, a1 delrvep &

T BT S~1I9 BIT © x 1072 °C|
(ST B U = 57 k] mol™!, 5Tl @1 fafde Ssr=4.2JK ' g)
(TR BT ST GIRAT BT A0 AT AIIT)

Question ID:100284

Ans.

Sol.

Official Answer NTA (54)

HNO, NaOH

600 mL x 0.2 M 400mL x 0.1 M
=120 m mol =40 m mol
HNO, + NaOH — NaNO, + H,0
Bef. 120 40

Aft. 80 0 40 m mol

AH =40 mmol x (57 x 10%) mol

=40 x 102 mol x 57 x 10°
mol
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=22801J
m SAT =2280

Igm
= 1000 mLX*
mL

x4,2x AT = 2280

2280
42

22800

==_""x10"

AT x107°

=542.86 x 107

AT =54.286 x 102 K

AT =54.286 x 102°C

Ans. 54.286

Answer mentioned as 54 (Closet integer)

25.  IfO, gasis bubbled through water at 303 K, the number of millimoles of O, gas that dissolve in 1 litre of water
is . (Nearest Integer)
(Given : Henry’s Law constant for O, at 303 K is 46.82 k bar and partial pressure of O, = 0.920 bar)
(Assume solubility of O, in water is too small, nearly negligile)
303 KwR O, &I Sia # gegarr 810, 19 & el dAidl 1 dwar S 1 dfier ofdl § gal S, 98 ©

| (Frepe™ quile #)

(303 KW O, @ forg g1 fram Rerie @1 #1 46.82 k bar ® 3R O, &1 fif3rh a9 = 0.920 bar 8)
(O, @1 STl H fderdal ST v #19 HY)

Question ID:100285

Ans.  Official Answer NTA (1)
Sol.  p=K,xx

0.920 = 46.82x 10" barx 0 °f 02
bar mol of H,0
mol of O
0.920 = 46.82x Lg% x DX Yo
1060 /
18
0.920 =46.82 x n_
_ 0920
P e 82x18 o
=1.09x107 =n,_
= m mol o’fO2 =1
MATRIX JEE ACADEMY
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26.  Ifthe solubility product of PbS is 8 x 10-%, then the solubility of PbS in pure water at 298 K is x x 10 mol

L. The value of x is . (Nearest Integer)
[Given: \/p =1.41]
PbS &1 faeiar quHha 8 x 10728 A1 PbS &1 g STt # 298 K WR faerar 8 x x 107" mol L', x &T 719 &
| (Freean qurie #)
[feare: 2 =1.41]
Question ID:100286
Ans.  Official Answer NTA (282)

Sol. K = S2
S= K, =V8x107* =22x107"
=2.82x 10"
=282 x 1076
27. The reaction between X and Y is first order with respect to X and zero order with respectto Y.
' [X] [Y] Initial rate
Experiment mol L mol L™ mol L' min""
I 0.1 0.1 2x10°
Il L 0.2 4 %107
11 0.4 0.4 M x 10°
v 0.1 0.2 2x10°

Examine the data of table and calculate ratio of numerical values of M and L. (Nearest Integer)

XTY & A= e AMHIT X & ATUeT UM DIfC B 8 IRY & U I Bife a1 2
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[X] [Y] URRYS q
mol L™ mol L™ mol L' min™
I 0.1 0.1 2x10°
II L 0.2 4x10°
11 0.4 0.4 M x 107
v 0.1 0.2 2x10°
SR 3Dl & AT & MR WR M TAT L & HG1cAD A1+l Pl U & | (Frepe™ qories )
Question ID:100287
Ans.  Official Answer NTA (40)
Sol. r=Kk[X][Y]°=Kk[X]
Using [ & 1T
-3
410 =(Lj = L=02
2x10 0.1
Using [ & 11T
-3
M x 19 - % M=38
2x10 0.1
M_Ny_
L 02
28. In alinear tetrapeptide (Constituted with different amino acids), (number of amino acids) — (number of peptide

bonds) is .
TE XRgw cguegs (= ged VHIAT oral & (Affa) # (W1 srdl ol | — (TS s el & 9@ 8 /7
|

Question ID:100288

Ans.

Sol.

Official Answer NTA (1)
In tetrapeptide

No. of amino acids =4
No. of peptide bonds =3
Hence, (1)
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29.

In bromination of Propyne, with Bromine 1, 1, 2, 2—tetrabromopropane is obtained in 27% yield. The amount
of 1, 1, 2, 2—tetrabromopropane obtained from 1 g of Bromine in this reaction is x 101 g.
(Nearest Integer)

(Molar Mass : Bromine = 80 g/mol)

TTS BT S | Adhfold B W, 1, 1,2, 2—CeTaMe 27% afer # 91w 8l 81 1 g S A Adbford o
& fore g ot 3 1, 1, 2, 2-SeTarIunT @ ue A R x 10" g | (Frepeem qortes )

(SIHHE @7 AieR Fefa = 80 g/mol)

Question ID:100289

Ans.

Sol.

30.

Ans.
Sol.

Official Answer NTA (3)

Br Br

|
CH,-C=CH+2Br, »CH, - C—CH

|
Br Br

= 360%027
160 2
— 030375

=3.0375 x 10"
[Fe(CN), " should be an inner orbital complex. Ignoring the pairing energy, the value of crystal field stabilization

energy forthiscomplexis(-) A .(Nearestinteger)
[Fe(CN), ] U& 1fdRe ®ere dagel BT AT | ITerd SHoll B SUaTl &, fheee & Rmiia=or Soff &1 719
39 g @ folY B, AT A, | (Frepea quiie #)
Question ID:100290
Official Answer NTA (2)
[Fe(CN),]3~

CN- is strong field ligand
Fe* 3d° (tig e )

g

3d’ D]eg

CFSE=5(-0.4 A) = 2.0 A,
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