SECTION -1

=

This section contains & multipe choice guestions. Each question has 4 choices{ A}, {B}, {C}, (D) out of
which ONLY ONE is correct

Straight Objective Type

45. Cellulose upon acetylation with excess acetic anhydride/ H;50, {catalytic) gives cellulose cet

whise structare is

(A)
(B)
i [
e i
() ’
Al
H ]
£
{:D'} L - Ay Kl [ve  Lamg
Solution:
ﬁ.h\ \ 4
cnon A ACyD (Bxcess)
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46. The correct stability order for the following species is

{ILy {T TV}
{A} i) = (V) > [{) = (I
{B) By = {11} = [H1) = {1V}
{C) B = {1} = (W) =[Hi)

DY (> (1) > 5] > (V) O
Solution: {() Q

+ @ ’
(I Most stable as it has 5 H for h\rpe@tinn

_|_
() 2 H availabte f r coRpugation.

/Jr\ 0 /\ @

I It has for Rperl conjugation but oxygen being EWG destabilizes carbonation.
I

/\ ]

\*
iy It is least stable as it has only 3 H for hyper conjugation as well as EWG

~

{oxygen).



47.

In the following reaction sequence, the correct structures of E, F and @3 are

jiuji
Ph £ t (B —4§_+
" Heat_ [} NoOE {7 + (G

(* implies 13C labeled carbon)

0
— - &
E= g, F= Fhiﬂﬁa G = CHI,
o

(4
-ji i-i,
E= g, F= ﬁigﬂt G = CHI,
(B) »
b
E= Fh"ﬂ\*H_g F e Ehigum G = CHI,
(<)
0
-
E= pi CHy F= phigﬂj G= CH,I
)
-
Solution: {C)
o
-1 lﬁ ll
i e ph—C— 0T Na
C o - MaoH
| * I A | * *+ (F)
ph—C— CH:—C —OH ————= Ph—C—Ch; CHI,

el (E) ()

48. Among th Mhe surfactant that will from miceles in agueous solution at the lowest molar
COncCan at ambient condition is
CH, CH, ), N[CH,),Br ™
b, CH (CH.), 080G, Na’
c. CHa{CH;);, 050 Na’
d. CHa{CH:);COO Na”
(E] CH.{CH.}L,N"[CH,),Br



Solution: {A)

CMC is lowest for surfactants having higher/longer hydrocarben chains {which increases the tendency of

the surfactant molecule to associzte)

49. Eiectrodysis of didute aqueous Nall sojution was carried cut by passing 10 milli ampere carrent. The

time required to liberate 0.01 mol of H, gas at the cathode is {1 Faraday = 6500 C mol !}

(A 9.65x10% sec £:9) 19.3x 10" sec
IC) 28.95 % 10% sec 1) IR.62 10" sec
Solution: (B}
2H +2e" = H, >
2F = lmole ( |
we fmofe= 25
H!
it -3
=5 D moal H, =0.0010.02F = f =1077)
i 6500
we p =10 31
5&. Solubility product constants 52| types MX, MX; and M, X at temperature "T" are 4.0 X 10
®,3.2%10% and 2.7 % 103 eively. Solubilities imol dm'®) of the salts at temperature *T" are in
the order
{A] MX > g, > r*x {B) b X = MY, » MX
{C 1X > MX D) X > X >MX;
Soluti

—_— . B
M M o+ X
L M M
=>k,qy = (M) [X7] = %

X =k



MX,ls) ——— M+ 2X°
¥ v 2y
= K = [MT] [X]

=y {2y

&

oty y = m?

4
=2x107M QO

- 14 _
MyXEis) — M7 + 3X

M M 3zM @ *

= Ky = [MT] [X) = 2.{32)°

|IJI:.
[T LK — lﬂ_qM @
27

== MX > MX > MK,

31. Among the following, the coloured ¢ 3
(A Cull %} K: {CufCN}4)
{C ) CuF, + (D) [Cu {CH,CN),] BF,

Solution: ({)

Cucl =Lu’ C;\&JECH*

CufF, = Cg' K CH, CN),1BF, =Cu’

[Cu{CH, CNL)" BF
Cu” : [Ar] 3d" =No electron transition possible {Diamagnetict Cu®™ : [Ar] 3d° = Paramagnetic

52. The IUPAC name of {Ni [NH,},] {NICl,] is

(E) Tetrachloronickel {Il ] - teraamminenicke! { H }



() Teraamminenickel {H } - tetrachloronicked [ 1l }
{4} Teraamminenickel {k } - tetrachioronickelate { Il }

(i} Tetrachioronickel {11 ) - teraamminenickeiate { 0 }

Solution: (C)
ENi{NH ]} =>cation {Nicl,} => Anion fMote : This can never be anion]
=» tetra ammine nicked (I} - tetra chioronickelate {1}

53, Both [Ni {COY, ] and INi {CNJ.]" are diamagnetic. The hybridizations of ricke! in thesg

respectively are
(I} sp’, sp {B)  sp’,dsp’
(C} dsp’, sp° {0 dsp’, dsp” &

Solution: {[)

[NHCO)] => Mi° = 30" 45

45 {
.

TL|TL T T|T Tl

Mi =
h
(> ”
TL| T TL{T|T T TLITEETL
Ni{CONL] =
Lk ta @ L ' J
L 4 4 (CQ) ligands donate 4&” pairs in these orbitals.

=»sp hybridization

ds5 4p

Mi

ds 4p



TLITL| T T|T Ti TLITEETE
&
A — L

4 (£0) ligands donate 4e” pairs in these orbtials.

[M{COLT =

=» dsp’ hybridization
SECTION - H
Reasoning Type
This section contains 4 reasoning type guestions. Each question has# choi
(A}, (B}, (C), {D}, out of which ONLY ONE is correct

\ g

54. STATEMENT-1: The geometricaf isomers of the complex {M {IH1), are optically inactive.

And @
STATEMENT-Z : Both geometrical isomers of thgeeoMiglex [ {NH:), Ch] possess axis of symmetry.
{AYSTATEMENT-1 is True, STATEMENT-2 igB ruBRETATEMENT-2 is a correct explanation for
STATEMENT-1

(B} STATEMENT-1 is True, STATENIE ue; STATEMENT-2 is NOT 3 correct explanation for
STATEMENT-1
() STATEMENT-1is Tr NT-2 is False

(D} STATEMENT-1 js Fals MENT-2 is True
Solution: (A} L 4

o\
cl
& NHa_‘ir‘dHa

~
M
v

MHs MH

o

cl Trans iscmer . Optically inactive as it has a plane of symmetry.




iTrans)

MH;

NH3*|iE|
N y S ‘

BN
MH; el

—
MH3

(-is) Lis Isomer : |t also has a plane of symmetry. 5o, it is optically inactive

55. STATEMENT-1 : There is a natural asymmetry between converting w heiamﬁ comwerting heat

to work.

And

STATEMENT-2: Mo process is possible in which the so 5 e absorption of heat from 3

reservoir and its complete conwersion into work,

{A) STATEMENT-I is True, STATEMENT- ; STRTEMENT-2 is a correct explanation for

STATEMENT-1

[B) STATEMENT-1 is True, STA 3 s True; STATEMENT-Z is NOT a correct explanation for
STATEMENT-1

(C) STATEMENT-I isTr EMENT-Z is False
* .
(D) STATEM False, STATEMENT-2 is True
Solution: {

odynamics : Heat cannot be Converted to work with 100% efficiency but the reverse s

TEMENT-1: Aniline on reaction with NaNG; / HLI at 0 °C followed by coupling with f - naphthol

gives a dark blue colored precipitate.

And



STATEMENT-2: The colour of the compound formed in the reaction of aniline with MaNQ; / HCEat O

“C followed by coupling with f# - naphthol is due to the extended conjugation,

(A} STATEMENT-T is True, STATEMENT-2 is True; STATEMENT-2 is a correct explanation for
STATEMENT-1

(B} STATEMENT-1is True, STATEMENT-2 is True; STATEMENT-2 is NOT 3 correct expla for
STATEMENT-1

(€] STATEMENT-1is True, STATEMENT-2 is False
() STATEMENT-1 is Faise, STATEMENT-2 is True

Solution: {)

f"” ﬁ

: Niec f'
HelO @ 5 PRTNEN

\

amzagnetic.

Orange Dye
Statement is False. @
57. STATEMENT-1: [Fe{ H:0):

And

STATEMENT-2: %e in el H,Oi:M0) 30, has three unpaired electrons.

e e T s True, STATEMENT-2 is True; STATEMENT-2 is a correct explanation for

STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explanation for
MENT-1

{C) STATEMENT-I is True, STATEMENT-2 is False

{0} STATEMENT-1 is False, STATEMENT-2 is True



Solution: {A)
[Fe(H,0); NQ] SO,

Mo has a tive charge on it {NQ" = Nitrosonium)

TL|FEET §TT

=» Oxidation state of Fe is +1 = Fe" ={Ar] 3d° 4s°
{Faramagnetic

SECTION - HI
Linked Comprehension Type
This section contains 3 paragraphs. Based upon each paragraph , 3 multi oice

questions have to be answered. Each question has 4 choices {C} AD} out

of which ONLY ONE is mrreco
Faragraph for Question Nos. 58 to 60 @

A tertiary alcohol H upon acid catalysed dehy newyes a product | Oronolysis of | leads to
compounds | and K. Compound 1 upon rea ith H gives benzyl zicohol anc 3 compound L,

whereas K on reaction with KOH gives on

58. Compound His fﬂTEd by eaction of
e

’E + PhMghr

p‘h CH‘-I
§ o+ e
. phiH + PhCH MgBr
O Mea

d. F‘hiH *  Th MgPr



3% The Structure of compound L is

Ph CH;

a. H Fh
Rl Fh

b H Fh
Fh CH;

c H CH:Ph
Ha} CH:

d Ph B

6. The structures of compounds J, K and L respectively are

(A} PhCQCH;, Ph{H,COCH; and PhCH,COO K"
{8) PhCHO, PhCH,CHG and PRCOOTKT
{C ) PhCQCH,, PhCHCHO and CH.UOQ

(D YPhCHO, PRCOCH, and Ph ]

Solution: (B} !

H' A 0

3 -
H ——— = J+ K ——3 KOH M
~H:0 KOH ‘
ph — CHOH + L&—
N
H= ph— C— CHs + Ph— CHa Mo Br

oH

4 4= ﬂh—|:|,|~—[:H:—C—F'h (3® alcohol)

=Ha

Solution: (A)



OH
| H*, _

Ph —CH:—C— Fh > ph—CH=C—ph
| a |
CHz =Hz

(Both cis & Trans)
(Trans being Major)

Solution: ()
0
0 I
|
CH
iy (I K
\ OH" ‘ - 0
phCH, OH + ph CO™0ON*a (Cannizarro) | )
ph—C —=C —C — F
(L) RxH T
CHx H
iy

Paragraph for Question Nos. 61 to 63

In hexagonal systems of crystals, a frdfjuerfly ghcountered arrangement of atoms is described as a

e humber of atoms in this HCP unit cell is

(A14 (B)6  (C)12 (0} 17

652. The volume of this HCP unit cell is



64
B 25y2r (B} 164277 (C) 12420 B 7
! {B} 7 ] ; s 3\5}

63. The empty space in this HCP unit ceH is

1A 749% {B} 47 6% {C) 3295 (D} 26%

"Mo space” only shown for clarty

a=2r

Mo, of atarms in HCP = {1x3}+(%x2)+[éxl?} =6

(Probability = 1) (Mo, of B atoms = 3) (& ineach layer=12) (Probability =14, 1/2) (Centre atoms
= 2:|




b2-
Wolume = (Area of baze) X height

= [6::=:£.:12ch

4
In an ideal HCP, c_242
a A3

B
E = centroid”
Bﬂ—£f
2
pEo 2,3, L
C R BN
fa N OBE
2
P I "“@
3 ﬁ
r:':gg_z“ﬁf E"r
N
Vﬂfume—ﬁx—gx.:x Kzﬁ ° a’ : (27
4 ﬁ TR

Solution: (3
Volume fractii

E (no. of atorns) A Volume of atoms
Yolume of unit cell

":::':55'5::5_5 F 4 .
B = E Fir 3

a2t W2

Empty space =0.26 => 26%

= 0.74

= 24./27*

= 2h where h 15
height of tetrahedron



SECTION - IV
Matrix Match Type

This section contains 3 questions. Each questions contains statements given in two columns, which have
to be matched . Statements in Column | are |2helled a5 A, B, € a2nd D whereas statements in COLUMN 1

are |abelled as p, g, r and s. The answers to these questions have to be apprepriately bubbled age

illustrated in the following exampie.

i the correct matches are A-q,B-p,C-r,D-q,then the correctly bubbled matrix will look ik

6d. Match the compounds in Column ¥ with their characteristic gl orn{s) given in Column Il

Indicate your answer by darkening the appropriate buhw 4 matrix given in the GRS,

Column 1 Column 11
I _
(A} H,N - NH,C! {p} sodium fusien oxtract of the

compound gives Prussian blue
colour with FeSO,

HH I . . .
(BY HOy () gives positive FelCl; test
COOH
{C] H{}@_ NH, Ll (r) pives white precipitate with
AgNQ4
. =
ﬂ:hQ—NHﬂHaHr (s} reacts with aldehydes to form
KO the corresponding hyvdrazone
? derivative

ek ame of ol ion => ppt. With AgNO; (wite) => Agcl {= 1)

—;{ L= 4] HH;]
Farms hydrazone Ans, (R, 5)



(B} It wil test for "N” as Mitrogen is attached to "C” 1

p}

it wifl give test with Fecl; as /H contains phenolic group. [=q}
Solution: (P, (1

(C} As explained above, it should react {give test] for Solution: {P, 0, R}
(D} Q" is not correct as AgBris a yellow ppt.  Solution: {P, §)

685, Maich the entries in Column | with the correctly related gquantum number(s] in Cokwsmg dicate

Column |

{A) Orbital angular momentum of the electron in a | {p] 4 guantum
hwdrogen-iike atomic orbital

i8] | A hydrogenlike one electron wave function cheying® s Kuthal guantum
Pauli principle | number

{C} | Shape, size and crientation of hydroge {r} | Magnetic quantum
arbitals number

{D} Probability density of electggn nucteus in | {s) | Electron spin guantum
hydrogen-iike atom number

B5- ¢
. . A ,

(A] Orbitat An entum = 4/ (¥ +1) Eﬂ Arzimuthal Quantum Number

Solut

} M- one - e wave function obeying Pauli principle — Mot more than 2e s in an orbital =»
sp antum Number,
Solution: s

(C} Shape: I =» Azimuthal Guantum Number



size : A =» Principal Quantum Number
Orientation: m =» Magnetic Quantum Number

Solution: {P, O, R}

(D) Probability density of " at the nucleus : => Principal Guantum Number,

Solution: (P)

b6. Matich the conversions in Column | with the type{s) of reactionis} given in Colum

answer by darkening the appropriate bubbles of the 4 X 4 matrix given in the O

Column | Column Il

(A1 | P6S — P6CG | p) | Rossting

(B) | CaCQ, — Ca( |{a) | Cakcination

LYl Zn5S = Zn {r } | Carbon reduction

(D) Cu.8 - Cu is) | Self reductic

Solution:
2 pbs+ 30, —»2pbh0+2s0, as®ng) Ans: (P)
Catl; —» a0 {Cal tiogl Ans: ()

Ans : [P, R) pi + %0, “#Cn. 0+ 250, [Roasting)
— Zn + C0 {Carbon Reduction)
Ans [ s+ 30, —» Cu,0+2s0, [Roasting)

2Cu,0 + Cuys —» B Cu+ sy {self Reduction)

8 YOuUuT
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