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CHEMISTRY
SECTION-I
INTEGER TYPE QUESTIONS

Q.21 to Q.28 are "Integer Type' questions. (The answer to each of the questions are upto 1 digit (0 to 9))
21. Three moles of B,H, are completely reacted with methanol. The number of moles of boron containing product

formed is -

riu eky (moles) B,H, di eFuky d 1K BEQ.k Vi@ ;K ghr gA cu g3 chjku VirfoV mRikn d ekyk dh I[;H

gA
Ans. 6

Sol. B,H,+6CH,OH —— 2B (OCH,), + 6H,

For 3 moles of B,H, mole of B containing product formed = 6

22. The molar conductivity of a solution of a weak acid HX (0.01 M) is 10 times smaller than the molar con-
ductivity of a solution of a weak acid HY (0.1 M). If YRR 7»(;_ , the difference in their pK values, pK,

(HX)—-pK, (HY), is (consider degree of ionization of both‘acids to be <<1).
,d ncy vity HX (0.01 M) d foy;u dh ekyj pkydrk (molar conductivity) ,d nlj ncy vty

HY (0.1 M) d foy;u dh ekyj pkydrk 1 10 xuk de gA ;fn 22 zkg_, rc bud pK_ dk virj,

pK (HX)-pK, (HY), g (nkuk VEyk d vk;uldj.k di el=lk (degree of ionization) <<I)
Ans. 3

Sol. A _=~A,
= Myt shoth S Ky Sy (1)
7\.ln'l o o
Also K =a, So, A, (HX)=X_o, and A_(HY)=A_a,

(Where o, and a., are degrees of dissociation of HX and HY respectively.)
Now, Giventhat

A, (HY) =101, (HX)

= Ao, =10x Ao
o, =10 q, ()
_ Co?

K

a

o but a<<1, therefore K, =Ca’
—a

K,(HX) 0.0la? 0.01 X( 1 jz R

= K,HY) 0.1¢2 0. \10) 1000
= log (K, (HX))~log (K, (HY))=-3
=  pK_ (HX)-pK_ (HY)=3
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23.

Ans.

Sol.

24,

Ans.

Sol.

25.

Ans.

Sol.

A closed vessel with rigid walls contains 1 mol of 538 U and 1 mol of air at 298 K. Considering complete

decay of 338 U to 536 Pb , the ratio of the final pressure to the initial pressure of the system at 298 K is.

,d n< nhokjk oky cn ikk e 298 K ij 1eky 23*U rfk 1 eky ok; vrfo'v gA ;fn 23*U dk 2°Pb e
ik {k; gk rc 208K ij fudk; d vfire nic rik ikjfHd nkc ok vuikr gA
9

Initial moles of gases =1

238 4 o
25U ——26 Pb+8He+6 ¢

Inital moles 1 moles
Moles after 8 moles
decompostion
Total gaseous moles after decompostion =8 + 1 =9 moles
Ratio of pressures L3 =t _9
P n

In dilute aqueous H,SO,, the complex diaquadioxalatoferrate (II) is oxidized by MnO . For this reaction,
the ratio of the rate of change of [H(B] to the rate of change of [MnO; ] is :

ru tyf; H,80,e Idy Mb, DokMkbviD Iy VkQjV (II) (diaquadioxalatoferrate(II)) MnO , Hjk viD1 Nr
gkrk gA bl vitid;k e [Hﬂ d ifjoru dh nj rfk [MnO;] d ifjoru dn nj dk vuikr gA

8
8H® + MnO;, +[Fe(H, 0),(0X),]” ~——>Mn"" +Fe’* +4CO, +6H,0

rateof changeof [H']
rate of change of [MnOj ]

The number of hydroxyl group (s) in Qs
mRikn (product) Q € gkbMkDly leg /legk (hydroxyl group (s)) di I[;k gA

Hau,

H* N aqueous dilute KMnO,(excess)

heat 0°C ”
HO

< CH,
4
o 1, 2-Methyl Shift A
—> — —>
H o “HO -+ 1
OHCH,CH,

aq. dilute .
KMnO,(excess) 0°C
H

I
OH

OH
OH
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26. Among the following the number of reaction (s) that produce(s) benzaldehyde is :

futufyf[kr e cUtkYMhgkbM (benzaldehyde) dk mRikn dju okyh Vi@ ;k (vilkfi@;kvi) dh B[k g :

II.

III.

Ans. 4

|/\ CO, HCl S
\/ Anhydrous AICL/CuCl
CHCI
(Y _no
_—>
\/ 100°C
COCl
—>
Pd. BaSO,

CO,Me
DIBAL-H .
Toluene -78°C i

CHO
CO, HCI S
Sol. (I) @ Anhydrous AICL,/CuCl @

(Gattermann Koch reaction)

CHC,
n ©/ __Ho |
100°C
CcOocCl
(1) ©/ SfH
Pd. BaSO,

CO,Me
v DIBAL-H
(V) Toluene, —78°C

o
sy

(Rosenmund’s reaction)

CHO
>© + CH,-OH

(Partial reduction)

27. In the complex acetylbromidodicarbonylbis(triethylphosphine)iron(II), the number of Fe—C bond (s) is :
Idy (acetylbromidodicarbonylbis(triethylphosphine)iron(IT) € Fe—~C c/k (¢ dh F[;kg :

Ans. 3

Sol.  [Fe(CH,CO)Br(CO),{P(C,H,),},]
CH,—C° Ligand —— One Fe—-C bond
|

O

Co Ligand —— two Fe—C bond
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28. Among the complex ions, [Co(NH,-CH_—CH,-NH,),CL ], [CrCL(C,0,),]*", [Fe(H,0),(OH), |,
[Fe(NH,), (CN),], [Co(NH,—CH,-CH,-NH,) C/ ]* and [Co(NH,), (H,O0)CI]**, the number of complex

ions(s) that show (s) cis-trans isomerism s :

fn; x; Bdy vk;uk] [CoONH,~CH,~CH,-NH,),C/ ], [CrCL,(C,0,),]*, [Fe(H,0),(OH),I*, [Fe(NH,),
(CN),I', [Co(NH,—-CH,~CH_-NH,),CL ]** rF [Co(NH,), (H,O)CI]**, e Idy vi;u (vk;uk) dh B[k
th Lei{k&foi{k (cis-trans) Neko;ork n*kr g () :

Ans. 6

Sol.  Allthe complexes given show cis-trans isomerism

[Co(NH,~CH,~CH,—-NH,)CL "

Cl en
el/l\éj/én eI/l\QC(Z
e TN

Cl c ¢
[Fe(H,0),(OH),]*
na{on QYo
H,0 o;\OH2 H0” IE;;OHZ

[Co(NH,~CH,~CH,—-NH,),(NH,)CI]?*

1. NH
/\Q /] ~NL A
en Co en Co en
V| \NH |

Cl 3 Cl

[(CrCL(C,0,),]*

[Fe(NH,),(CN), ]

NH,
N /CN
Fe €

N AN
HNLeN Ne /IIH3CN

CN
HNJ CN. NC

(CO(NH,),(H,0)CI]*

N

H H,0
HO(|" NH,  HN | NH,

Cao
HN (fﬁ NH,

C1”] “NH,
NH,
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SECTION-II
MULTIPLE CORRECT CHOICE TYPE

Q.29 to Q.36 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

29. The major product U in the following reactions is :

futufyflkr vitki@d;kvk e e[; mRikn Ug !

CH,=CH-CH;,H® T radical s
high pressure, heat ~ initiator,0, 4

4

H
}II I
0 H,C CH,
(A) CH,  (B¥) 07 TH (o)
H,C CH
N / 3 H.C
CH 3 C-0-O-H
H3C>

CH,=CH-CH3,H® radical initiator, Oy"

Sol. @ High pressure, A 4 .
(Friedel Craft ~Cumene Cumene Hydroperoxide
Alkylation) (T) (U)

30. In the following reactions, the major product W is :

futufyfkr vitki@d;kvk e e[; mRikn W g :

OH
NH, , NaOH
@ NaNO, HCL,

0°C "

CQ C OH
©/N=N OH ®) O/ NN

(A%)

Q OH C@
(©) N=N ‘ (D) N=N

> oY
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Sol.

31.

Sol.

32.

Sol.

33.

Sol.

N=N-Ph

® OH
©/NH2 N ONZCIQ (L) naon ) OH
0°C ;Xeu vitkid;k
V) (W)
The correct statement (s) regarding, (i) HCIO, (i) HCIO,, (iii) HCIO, and (iv) HCIO, , is(are) :
(A) The number of C1 =0 bonds in (ii) and (iii) together is two
(B*) The number of lone pairs of electrons on Cl in (ii) and (iii) together is three
(C*) The hybridization of Cl in (iv) is sp®
(D) Amongst (i) to (iv), the strongest acid is (i)
(i) HCIO, (ii) HCIO,, (iii) HCIO, rFk (iv) HCIO, d InH e Igh fodYi/fodYik g (9):
(A) (ii) rf&k (iii) e C1=0O c/k dh B[ ;k €Mdj nk gA
(B*) (ii) rHk (iii) e C11j ,dkdh ;Xe byDVkuk (lone pairs of electrons) di-B [ ;k €kMdj riu gA
(C*) (iv) e Cldk 1dj.k sp*gA
(D)) I dv)e Icl icy Viy (i) gA

Qo 0

G cl d /
7 on 7 Mo &7 S on
(1) (i) (iii) (iv)

* Number of lone pairs on Clin (ii) & (iii) together is 3

Q=0

* Hybridisation of Cl in (iv) is sp’

* Strongest acid is HCIO, (iv)

The pair (s) of ions where BOTH the ions are precipitated upon passing H,S gas in presence of dilute HCI,
is(are):

vk;u ;Xe] gk nkukwk;uru HCI di mifLFkfr e H,S X1 1okfgr dju ij vo{kfir (precipitate) gkr g] g
©:

(A) Ba*, Zn* (B)Bi*, Fe** (C*) Cu*, Pb* (D*)Hg**, Bi**

Precipitate isformed onpassing H,S in acidic medium i.e. ion must be of group II.

Cu2+, Pb2+, Hg2+, Bi3+

Under hydrolytic conditions, the compounds used for preparation of linear polymer and for chain termination,
respectively, are :

(A) CH,SiCl, and Si(CH,), (B*) (CH,),SiCl, and (CH,),SiCl

(C) (CH,),SiCl, and CH,SiCl, (D) SiCl, and (CH,), SiCl

ty&vikvun; volFk e] J[kyk cgyd d fojpu (preparation) rik J[kyk lekiu d fy, feu ;kixdk dk
mi;kx gkrk g] og @ekulkj] g :

(A) CH,SICL rFk Si(CH,), (B*) (CH,),SiCl, rfk (CH,),SiCl

(C) (CH,),SiCL, rfik CH,SiCl, (D) SiCl, rfi (CH,), SiCl

For linear polymer, we need R,SiCl, and for termination, we need R SiCl.
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34. When O, is adsorbed on a metallic surface, electron transfer occurs from the metal to O,. The TRUE.

statement (s) regarding this adsorption is (are)

(A) O, is physisorbed (B*) heat is released
(C*) occupancy of of n;p of O,isincreased (D*)bond length of O, is increased

,d kr i"B ij O, dk vi/i"k'k.k (adsorption) gku 1j /Mkr I O, dk byDVku LFkukrj .k (electron transfer)
gkrk gA b1 vik*'k.k d ckj e Bgh fodYi/fodYik g (9):

(A) O, dk Hfrd vi/k™k'k.k gkrk gA (B*) A'ek fudyrh gA

(C*) 0, e m,, dk v/;kokl (occupancy) c<rk gA (D*) O, dh vicllk yEckb (bond length) c<rh gA
Sol.  (A) Incorrect : Because electronic transfer takes place and it is chemisorbtion

(B) Correct : Adsorbtion is always exothermic

(C) Correct : O, will accept the electron from metal into its n;p orbital

(D) Correct : Since the electron enters into t* orbital bond order decreases and bond length increases

35. One mole of a monoatomic real gas satisfied the equation p(V - b)=RT where b is a constant. The relationship

of interatomic potential V(r) and interatomic distancet for the gas is given by :

,d ely ,dijek.kd oiLrfod x1 Behdj.k p(V—-b)=RT dk Ir'V djrh g] tgkb,d fu;rkd gA bl xI d
vrjkijek.kd (interatomic) fotko (potential) Vi(r) FFk wlrjkijek.kd njh r d chp dk BEcU/k g :

V(r) V(r) V(r) V(r)
(C¥) (D)

Sol. P(V-b)=RT

PV —Pb=RT g

= PV o= ~ RT. RT
Pb
Z=1+——
= RT

Hence Z > 1 at all pressures.

This means , repulsive tendencies will be dominant when interatomic distance are small.

This means, interatomic potential is never negative but becomes positive at small interatomic distances.
Hence answer is (C)

36. In the following reactions, the product S is :
futufyflkr vitki@;kvk e mRikn Sg :

HC Lo, NH,
ILZn,H,0 ~ R 78
A* B C D
(A*) _ (B) / ( )H3C I )H3C _
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Sol. 0
I OH
H,C ‘ H,C C-H H,C
(i) O, NH, R H
(i) Zn,H,0 ? \G(/ C_H (Addjgon ?imjnation 4
|| eaction) OH
R) o lezo
H,C N
149

(S

SECTION-III
PARAGRAPHTYPE QUESTIONS
Q.37 to Q.40 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

PARAGRAPH-I [37-38]
When 100 mL of 1.0 M HC1 was mixed with 100 mL of 1.0 M NaOH in an insulated beaker at constant
pressure, a temperature increase of 5.7°C was measured for the beaker and its contents. (Expt - 1). Because
the enthalpy of neutralisation of a strong acid with a strong base is a constant (—57.0 kJ mol ™), this experiment
could be used to measure the calorimeter constant. Ina second experiment (Expt-2), 100 mL of 2.0 M acetic
acid (K, =2.0x107) was mixed with 100 mL of 1.0 M NaOH (under identical conditions to (Expt - 1)) where
a temperature rise of 5.6°C was measured.
(Consider heat capacity of all solutions as 4.2 Jg' K™ and density of all solutions as 1.0 gmL™)
fLFkj nkc ij ,d A'ekji chdj (insulated beaker)e 100 mL HCI (1.0 M) dk 100 mL NaOH (1.0 M) d Ik
fefdr dju ij cndj rik mBdh viroLrviedk riieku 5.7°C c< thrk g (i1;kx 1A icy viy d L 1cy {kjd
dh mnklhuhdj.k (neutralization) ,UFYEh ,d fu;rkd (=57.0 kJ mol ") gku d dkj.k b1 1;kx dk mi;kx
dyikjreiVj fLFjkd (calorimeter constant) dk ekiu e fd;k €k Idrk gA ,d nlj 1;kx (1;kx 2)e 100 mL
,1fvd viy (2.0 M, K =2.0x10°) dk 100 mL NaOH (1.0 M) d BkFk fefdr dju ij (izkx 1.dh Bezi
VOLFk e) 5.6°C rkieku of) ekitr dh x;hA
(I foy ;uk di A'ek /fjrk 4.2 Jg K-' rRk RHh foy ;uk dk %uRo 1.0 g mL' g)

37. Enthalpy of dissociation (in kJ mol™) of acetic acid obtained from the Expt-2 is :
;i 2 1 akir , Iifvd vEy dh fo;k&u ,UFKYTh (dissociation enthalpy) (inkJ mol'e)( :
(A*)1.0 (B)10.0 (C)24.5 (D)51.4

Sol.  Letthe heat capacity of insulated beaker be C.
Mass of aqueous content in expt. 1 =(100+ 100) x 1

=200¢g

= Total heat capacity = (C + 200 x 4.2) J/K
Moles of acid, base neutralised in expt. 1 =0.1 x 1 =0.1
= Heatreleased in expt. | =0.1 x 57=5.7KJ
= 5.7 %1000 = (C+200 x 4.2) x AT.
5.7 x 1000 = (C +200 +4.2) x 5.7
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= (C+200 x 4.2)=1000
In second experiment,
Ney coon = 0-2, Nyoy = 0.1
Total mass of aqueous content =200 g
= Total heat capacity = (C + 200 x 4.2) = 1000
= Heat released = 1000 x 5.6 = 5600 J.
Overall, only 0.1 mol of CH,COOH undergo neutralization.

-5600

= AH of CH,COOH = o1 =-56000J / mol =- 56 KJ/mol

neutralization

= AH of CH,;COOH =57 -56 =1KJ / mol

Tonization
38. The pH of the solution after Expt-2
I;kx 2d ipkr foy;u dk pHg &
(A)2.8 (B*)4.7 (©)5.0 (D)7.0
Sol.  Final solution contain 0.1 mole of CH,COOH and CH,COONa each.
Hence it is a buffer solution.
[CH,COO]

H=pK. +lo
P =P8 cn,coomny

0.1
_ 5—log2+log=4.7
B0

PARAGRAPH-II [39-40]
In the following reaction:

futufyflkr vikid;kvk e

Pd-BaSO, (1) B,H,
CiH, » CH,— > X
H, (1) H,0,, NaOH, H,O

H,0
HgSO,, H,SO,

CHO (i) EtMgBr, HO v
S5 (i) H, heat g

39. Compound X is
;kixd X gt

O OH

“ ©)J\CH3 ®) ©/\0H3
OH CHO
©* ©/\/ o ©/\
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CH=CH, CH, CH,-0oH
_Pd-BaSO, | BaSO (i) B.H,
(i)H,0,, NaOH, H,0”
X)
40. The major compound Y is :

e[; ;iixd Yg!

ZNCH, N CH3
A) (B)

(D*)

HgSO,, H,S0, i) EtMgBr, H,O C
g ~ CH, (i) EtMg A |\CH¢
H, 0 CH,~CH,
(i) H®, Heat SN
E—.> CH,

N=0
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