, free path
1. At constant volume, the mean

of a gas is

- ra—
{a) directly proportional 10 tempe
ture only

: e
(b) inversely proportional to pressur

fc) directly proportional 10 both
temperature and pressure

(d) independent of temperature and
pressure

2. Hydrogen molecule (H,) with molar mass
2 g mol™! effuses through a small hole
at a temperature of 300 K and pressure
of 5 torr. Under the same conditions,

methane (CH,) with molar mass

16 gmol™! is also allowed to effuse.
The ratio of the rate of effusion of
hydrogen (er) and methane (’CH‘) is

(a) 2:828:1
(b) 1:2:828
c) 1:8
(d) 8:1

3. The work involved in a reversible

adiabatic expansion of an ideal gas from
pi and V to p, and Vy is given by

1_ w=£M
Y—1

=K.
2. w=-nC, 4T, 1—(&)%""

p;

SBVP-B-CHE/51B

3w PV -py

l-y

‘p cg
w=ncp,mTi I_L_f_) P.m
p;

S
elect the correct answer usin g the code
given below.

(@ 1 and 2 only
(b) 1,2 and 3 only
(c) 3 and 4 only

(d 1,2,3 and 4

4. Consider the following variables :
1. Dielectric constant
2. Surface tension
3. Energy
4. Enthalpy

Which one of the following regarding
classification of variables is correct?

(@) 1 and 3 are intensive variables;
2 and 4 are extensive variables

-1 and 2 are intensive variables;
\/G’) 3 and 4 are extensive variables

() 1 and 4 arc intensive variables;
2 and 3 are extensive variables

ensive variables;

int
(d) 2 and 3 are in bles

1 and 4 are extensive vari



5. Consider the fol]owing

regarding compressibility f, Statementsg

Ctor (Z) :
Statement-1 :

If a system at state A s

Converted

I:exei:;? B by two methods
. N compressig

I and

irreversible compression), 1},
change in interna) ener’gy e?
system is the same in botoh
processes.

the
the
the

Statement-2 :

Change in internal e .
b nerg- is a
function. state

W'hich one of the following is correct

with respect to the above statements?

(a) Both Statement-1 and Statement-2
are true and Statement-2 is the
correct explanation of Statement-1

{b) Both Statement-1 and Statement-2
are true and Statement-2 is not the
correct explanation of Statement-1

{c) Statement-1 is true but
Statement-2 is false

(d) Statement-1 is false but
Statement-2 is true

6. A 0-04 mole sample of a monatomic gas
at 100 atm pressure and 298 K
expands isothermally and reversibly
from an initial volume of 1:0 L to 10:0 L.
It is then heated to 500K, followed by
isothermal compression to 1:00 L and
finally cooled to 25 °C. The AU for the
overall process is
(a) 228 J
(c) zero

(b) -228J
(d) 456J

7. Consider the following statements :

Statement-1 :
The tempe
is unchanged bY
expansion.

rature of a perfect gas
Joule-Thomson

SBVP-B-CHE/51B

Statement—Q :
For a perfect gas, Joule-Thomson

coefficient (1) is zero.

Which one of the following is correct

with respect to the above statements?

(a) Both Statement-1 and Statement-2
are true and Statement-2 is the
correct explanation of Statement-1

(b)Y Both Statement-1 and Statement-2
/ are true and Statement-2 is not the
correct explanation of Statement-1
(c) Statement-1 is true but
Statement-2 is false
(d) Statement-1 is false but
Statement-2 is true
c‘ K B ol v T o\\"*))
8. In a free expansion process
{a) the work done is zero and the heat
v transfer is zero
(b) the work done is zero but the heat
flows into the system
(c) work is done by the system but the
heat transfer is zero
(d) work is done on the system and the
heat flows out of the system

9. Consider the
reactions :

X@+Y(@ - XY([®; AH, =a kJmol™!

X@+Z@) - XZ(@; AH, =bkJmol™!

following hypothetical

AH for the reaction

YRI+XZ@) > XY +Z(g)

will be

(a) (a+b) kJmol™!

(b) a kJ mol~!

(¢) b kJmol™!
%a—b) kJ mol~!

Dh - q
7(/{3)‘L\’(3) —> XV (v 5
['P.T.0.
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10. The maximum efficiency of an enginc
operating between 127 °C and 27 °C is

(a) 787% ﬂzs%
(c) 21-25% (d) 75%

1
| ; 2. SNy(g)+0,(g) - NO, (g);
5 11. Consider the following reaction : 2

13. Consider the following reactions :
1
1. H2(g)+502(g) - H,0();

A, H =-285-8 kJ mol !

: A, H = +33:2 kJ mol !
1 Hy(e) + ~ 0, (8) > H,0() o

{ 2 Which one of the following is correct
: The values of AH and AG are -290 kJ with respect to the above reactions?
and -230kJ, respectively, at 300 K. (a)

What will be the value of AG at 320 K, spontaneous at all temperatures
; assuming that there is no variation of

. (b) Reaction 2 is exothermic and
i AH and AS with temperature? spontaneous at all temperatures

(@ 02kJ (c) Reaction 2 is endothermic and non-
(b) -532kJ spontaneous at all temperatures

(c) -226kJ \ﬂf Reaction 1 1is exothermic and
; ' spontaneous at all temperatures
! (d) -49 kJ

Reaction 1 is endothermic and non-

14. The experimental results of colligative
properties of solutions are often found

to differ from the calculated values
due to

; 12. Consider the following  statements
- regarding change of enthalpy (AH) and
change of entropy (AS) for a chemical

reaction at any temperature T:

1. association of the concerned solute
1. If AH is negative and AS is positive,

the reaction will be spoTitanEsus 2. dissociation of the concerned solute

2. If AH is positive and AS is negative,
the reaction will be spontaneous at
low temperatures.

3. When both AH and AS are

positive, the reaction will
proceed spontaneously at high
temperatures.

Which of the statements given above
is/are correct?

(a) 1 and 2
(b) 1 and 3
fc) 2 and 3
(d) 2 only

SBVP-B-CHE/51B

Select the correct answer using the code

givepr below.
% and 2 only

(b) 2 and 3 only
() 1 and 3 only
(d 1, 2 and 3

15. The vapour pressure of pure water

decreases from 24 torr to 23 torr on
adding x amount of a solute (molar
mass 480 g mol~!) in 150 g of water.
The value of x is
(@ 114 g
(c) 167 g

(b) 128 ¢
(d) 1124 ¢



16. The formula for the

; following statements
compound ammined: .- Ostwald’s dilution law is/are
) —tnediaquachiorigg.- regarding
platinum(IV) tetrachloridma”t\n—,‘ not correct? (Where o = degree of
J “qr -
—_— \e(_‘) 1s dissociation, k = equilibrium constant
(a) [PtCl(NHB)(Hzo)Q][PtC14] for dissociation, c = concentration of
solution)
Pt
o 1 Cl(NH3)(H20)2]2[PtCI4]3 1. Activity coefficients are taken as
unity.
(e [PICINHg)(H,0),](ptc1,,), e
S D</ Ostwald’s law is valid for strong
Jd; [PtCI{NH;)(H,0) 212[PtCl ] electrolytes.

k
3. One may conclude « = \E,

17. How many millilitres of 0-25 M solution of

H,S0, will react with 10 mL of 0-25 M Select the correct answer using the code
solution of NaOH? given below.
(@) 1 only
(@ 1 mL LS XV = (O R o 1f
(b) 2 only
(b) 2-5 mL N f}Vl and 3
(0 S mL (d) 2 and 3

20. Which one of the following statements is

correct?
18. Which one of the following represents the .
correct order of acidity among CO,, SO, (@) Water is strong electrolyte.
S48 (b) The value of ionic product of water

varies with temperature.

_(a)-805 >S50, > €Oz

(c) The concentrations of H" and
S -5 '

(b) SO, >SO03 > CO, OH™ in 107> M HCI solution are

same.

> S0
() SOy >CO; 3 (d) The ionization constant and ionic

o product of water are same.
(d) CO, >80, >S03

5 [P.T.0.
SBVP-B-CHE/51B
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21. The pH of a buffer solution containing

6:0mL of CH,COOH (02 M) and

4:0 mL of CH;COONa (02 M) solutions

will be  approximately  [where
PK,(CH,;COOH) = 476;  log2 =030,
log 3 = 048]

)
(a) 60 v

\)V\'_ P AR EtY)

(b) 513

~ ¢l ) O

A oL -

\‘Dl

24,

M-sg W
9

(d) 2:46 dr%ks“’D?’/Mb
o 0t

22. Which one of the following does not

b

23. Which

represent a correct expression for
hydrolysis constant for the equilibrium
reaction A~ +H,O = OH™ +HA?

(@) Ky =[OH ]HA]/[A7]
(b) pKy =pKy -pK, l( -
(c) Ky =Ky [Ka

(d) /K, =[OH ][HA]

one among the following
compounds does not form primary

standard solution?
(a) Na,COj

(b) NaOH

\/(c) ZnO

SBVP-B-CHE/51B L) > 6

(d) Potassium hydrogen phthalate

A- 716
~§D/,5’Z,o Al

While performing the titration of KMno,
with clear Mohr’s salt solution,
student obtained brown precipitate ir
the conical flask instead of a colourles:
solution, much before the end point was

reached. What could be the possible
source of error?

(@) Reaction mixture was not heated to
60 °C

{bf/ Fe?* in the Mohr’s salt solution

hydrolyzed to precipitate brown
hydroxide

(c) Reaction medium was not made
acidic

(d) Too large quantity of KMnO, had
been added to the Mohr’s salt
solution

25. In which one of the following titrations

00
T ()

are metal-ion indicators used?
(a) Acid-base titration

(b) Precipitation titration

(c) Complexometric titration

(d) Redox titration

26. The total kinetic energy of 2 moles of an

ideal gas at 300K is approximately
(where R=8-3 JK™! mol})

(@ 125x10720 g

(b) 6:3x1072! gy

v(;»/'/-leo:’ J

(d) 19x%x103 J

2, LT g8 X ATV
~



27. The root mean square velocity of one
mole of a monatomic gas having molar

mass M iS Ums. The relation between
toms and the average kinetic energy E

of the gas is
N

(a) urms \j_}i; U >‘/\
o)) (ol
/bf Urms = \/_7- Y

\ )

e

4

NG
E ]
(e) trms =537 L/\-{\ z §a
/1, \’//
rms 2M \)

28. Consider the following statements
regarding kinetic energy of a gas :

Statement-1 :

At 25 °C, the average kinetic energy
of hydrogen gas molecules is the
same as that of helium gas atoms.

Statement-2 :

The kinetic energy of a gas depends
on the temperature and does not
depend on the nature of the gas.

Which one of the following is correct
with respect to the above statements?

(a)” Both Statement-1 and Staten?ent-2
are true and Statement-2 18 the
correct explanation of Statement-1

(h) Both Statement-1 and Statement-2
are true and Statement—2 is not the
correct explanation of Statement-1

i but
(c) Statement-1 is true

Statement-2 is false

i but
(d) Statement-1 is false u

Statement—2 is true

"\
~\L
P
S

"/
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nsider the following van der Waals’

o C:onstant values of two gases Xand Y :
a b
kPa dm® mol™2 | dm?3 mol-!
657 0-04 |
363 011 |

Which one of the following is correct
with respect to the van der Waals’
constant values of X and Y in the table
given above?

)
(b)
(c)

(d)

X is more easily liquefied than Y
Y is more easily liquefied than X
Ease of liquefaction does not
depend upon the van der Waals’
constant a

Ease of liquefaction does not
depend upon the van der Waals’
constant b

30. Consider the following statements
regarding speed distribution of
molecules :

3

3.

The total area under the plots of

()G versus s
— versus u is a measure of
N du

the total number of molecules in
the collection.

The curve at any temperature is
parabolic near the origin.

The majority of molecules have
speeds which cluster around the
average value i in the distribution
curve.

Which of the statements given above
is/are correct?

[ P.T.O.
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31. In S0O,, one p-orbital and two d~0rbi.tala
are used in S=O0 n-bond formation.
However, all S=O0O bond lengths are
identical, This is due to
(¢ involvement of equivalent hybrid

orbitals in n-bonding

(b) considerable polarity in bonds

(c) delocalization of n-bonds in the
molecule

(d) ionic covalent resonance in the
molecule

32. Consider the following statements
regarding NF; :

1. NF; has bond angle value much

lower than tetrahedral bond angle.

2. NF; is a good Lewis base.

Which of the statements given above
is/are correct?

(a) 1 only
(b) 2 only
(c) Both 1 and 2

\ky'Ncithcr 1 nor 2

33. Which one of the following reactions is

not possible between diborane and
ammonia?

(a) B,Hg + NH; ——
(Excess) Low T
BzH6'2NH3
(b) B2H6 ek NH3 BT 2 (BN)X
(Excess) High T

(¢) ByHg + 2NHj

>
Aqueous medium

B4Hyo + Ny +4H,

(CI) B2I{6 + 2NH3 High T > BaNaH()

SBVP-B-CHE/51B

34. For ZnS, a radius ratio (r a2 /T,

35.

Fg2-) «
0-52 suggests a coordmatlon number,

6 for both cation and anion, However, |
reality, ZnS adopts a coordinatio,
number of 4:4, This is becauge

(@) ZnS is a true covalent compound

yZnS is an ionic compound witt

considerable covalency

() Zn?* is too small to occupy
octahedral holes

(d) S?° ions are too large to provide

higher coordination number tc
Zn?*

Theoretically calculated lattice energy

(using  Born-Landé equation) o
hypothetical  molecule NaCl, is
-2180 kJ/mol while that of NaCl is
=755 kJ/mol. (Both the molecules are
assumed to be formed from elements in
their standard states.) Yet NaCl is a
stable molecule while NaCl, does not
exist. The reason for this is

(a) dissociation energy of Cl, molecule
is too high

(b) second ionization energy of Na
metal is too high

(c) electron affinity of Cl atom is too
ow

/di/Bom Landeé equation cannot

predict the correct lattice energy of
these molecules



36. The solubility of an ionic compound in a
solvent depends on

(a) lattice enthalpy only
(b) solvation enthalpy only

{c) Jattice enthalpy ang
enthalpy both

solvation

{d) ionization enthalpy of metal

37. Consider the following statements
regarding Frenkel defect in solids :

Statement-1 :

Compounds having Frenkel defects
have some covalent character.

Statement-2 :

Compounds having Frenkel defects
have small positive ions and large
negative ions, where small positive
ions are highly polarizing and large
negative ions are readily polarized.

Which one of the following is correct
with respect to the above statements?

(a oth Statement-1 and Statement-2
are true and Statement-2 is the
correct explanation of Statement-1

(h) Both Statement-1 and Sta.tcment-2
are true and Statement-2 1S not the
planation of Statement-1

correct ex
{¢) Statement-1 is true but
Statement-2 is false
false but

(d) Statement-1 is
Statement-2 is truc

SBVP-B-CHE/51B

a8, Twd types of

Q\??\v

F atoms in (CH:,)p}r4 dre
guishable while in (CHa)2pp3,

indistin
placed F atom g

equatorially
distinguishable from apical F atom with
the help of 19 ¢ NMR spectroscopy. The

reason for the same is

(a) (CH,4)PF4 has a square pyramidal
geometry while (CH3),PF; has a
trigonal bipyramidal gecometry

(b)) (CH3)PF, has all equivalent hybrid
orbitals but (CHj),PF; has non-
equivalent hybrid orbitals

(c) inductive effect of methyl groups
is higher in (CH,),PF; than in
(CH3) PF,

(d) two methyl groups pose higher
rigidity in the molecule to allow
pseudorotation in (CHj3), PF,

39. The bond angle in H,O molecule is

104:5°. The p-character in non-
bonding set of orbitals will be [where
cos(104-5° = -0-25]

(@) 20%
(b) 70%

5V 75%

(d) 80%

[ P.T.O.
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40. The wave function

Ve Weay + Mgy M ypo

expresses the phenomenon of

(a) vibration
(b) resonance
(c) conjugation

() orbital

41. Werner confirmed the presence  of
primary and secondary valencies in the
coordination compounds CoCl, -6NH,,
CoCl, -5NH, and CoCly4 -4NH,; by

Mating cold aqueous solutions of
cobalt complexes with excess of
silver nitrate solution

(b) treating cold aqueous solutions of
cobalt complexes with excess of
barium nitrate solution

(c) treating cold aqueous solutions of
cobalt complexes with excess of
barium chloride solution

(d) treating cold aqueous solutions of
cobalt complexes with excess of
sodium nitrate solution

42. Which one among the following chelate
rings will be more stable?
fa) Four-membered chelate ring
Mive-membcred chelate ring

c) Six-membered chelate ring

(d) Seven-membered chelate ring

SBVP-B-CHE/51B
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43. Which one of the following is the corre.
IUPAC name of Li [AlH4]?

(a) Lithium aluminium hydride

(b) Lithium aluminium tetrahydride

(c) Lithium tetrahydridoaluminate(I11)

/(df Lithium tetrahydroaluminate(]])

44. Consider the following reaction :

[CoNH3)4Cl,]* +CI™ —
[Co(NH3);Cl;]+NHj,
How many isomers of the produc

complex are possible for the abov:
reaction?

(a) 1

b

) 3

d 5

45. The effective atomic
K,4[Fe(CN)g] complex is

number ¢

(a) 34
16
(b) 35 .
s T
(d) 38

A



46. which among the following

quantum  numbers has/ha}::nc?-:ji
degenerate d-orbitals?

(a) 2

(b) 3 only

(c) 4 only

(d) Both 3 and 4

47. Which one of the following statements
related to radial distribution plots for
hydrogen atom is not correct?

(a) Most probable radius vares as
3s>3p > 3d.

(b) Most probable radius varies as
1s <2s < 3s.

(c) Most probable radius varies as
2p < 3p.

(d)/ Most probable radius varies as
3s<3p < 3d.

48. Which one of the following sets of
quantum numbers represents the
highest energy state?

n l my Mmg

(@) 4 0 0 +Y4
(b) 3 o) 0 )
() 3 1 1 +%2
2 1 -Y2

./(w/s
49, Which one of the following groups of
elements contains true metals only?

(a) Carbon, boron, silicon
() Magnesium, aluminium, selenium
(c) Boron, carbon, nitrogen
Ad) Sodium, thallium, bismuth
50. The electronic configuration of an
element A is [Xe]4f!5d!6s® and that

- <P
of an element B is [Xe]4f~ 6s% The

elements A and B are
(a) transition element and lanthanide,

respectively

SBVP-B_CHE/51B
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T

janth anide and actinide, respectively

n element and actinide,

(®)

(o) transit

respectively
M lanthanides

hysical and chemical properties of

51. The P N periodic functions of their

elemen

(a) atomic weight

(b) atomic size
atomic number

(d) atomic shape

52. Which one of the following represents the

orrect order of ionic radii among Y3*,

C
3+')

La3*, Eu®* and Lu
@ Y3 <La3t < Eudt <Lu3+.
(b) Lu3+ <Eu3+ <La3+ <Y3+
(¢ Eud3* <La®® <Lud* <y3*

Lu3+ <Y3+ <Eu3+ <La3+

53. Using Slater’s rule, the effective nuclear
charge experienced by 3d-electron in
titanium (atomic number 22) is

(@ 220 (b) 7-53
(c) 514 (d) 365

54. Atomic size of nitrogen is less than
carbon atom, yet carbon shows
maximum catenation property while
nitrogen does not. The reason for this is

/{a/lone pair-lone pair repulsions in
N—N single bond make the bond
weaker to allow catenation

(b) catenation is not dependent on
atomic size

(c) carbon has poor multiple bonds

formation ability

nitrogen exists as an inert gas and
therefore does not react

(d)

[ P.T.O.



n T%

~

o asip’
¢S Qs 214

55. Consider the following statements :

1. Sulfur has a higher ionization
energy than phosphorus.

2. Sulfur has a lower
energy than phosphorus.

jonization

3. Sulfur has a lower electron affinity
than chlorine.

Which of the statements given above
is/are correct?

(%j\ 1 only

(b) 2 only

@}\land(i
Mand?:

Which one of the following represents
the correct order of bond angle among
H,0, H,Te, H,Se and H,S?

(@) H,O0> H,S > H,Se > H,Te
(b) HQS > H2SC > H2O > H2TC
() Hy0>H,Se >H,S >H,Te

}/ H,Te > H,0 > H,S > H,Se

57. Consider the following statements :

56.

1. On moving from left to right in the
periodic  table, the metallic
character of elements decreases.

2. On moving from left to right in the
periodic table, the oxides of
elements become less basic.

Which of the statements given above
is/are correct?

(@) 1 only

(b) 2 only

(c oth 1 and 2
(d) Neither 1 nor 2

SBVP-B-CHE/S1B
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58. Carbon is able to show allotropic fop,
due to

(a) its smaller size
(b) its higher electronegativity

(¢) its higher ionization enthalpy ay

unavailability of d-orbitals
.

catenation
formation
59. A neutral atom of an element has two |
eight L and five M electrons. What w
be the total number of p-electrons in tl

and pn—pn  bor

element?
B
(b) 8
(c) 7 1 SR
@ 6 |\ g Uy s ae

60. Consider the following statements :

Statement-1 :

An aqueous solution of NaH, PO,
acidic and that of Na oHPO,
basic in nature.

Statement-2 :

An equimolar mixture of NaH, P(
and Na,HPO, acts as a buffer.

Which one of the following is corre
with respect to the above statements

(a) Both Statement-1 and Statement-
are true and Statement-1 is not tl
correct explanation of Statement-

(b) Both Statement-1 and Statement-
are true and Statement-1 is ti
correct explanation of Statement-

Statement-1 is true b
Statement-2 is false
(d) Statement-1 is false b

Statement-2 is true



61. \vhlch one Of the fouOWin
js not correct regarding
reaction?

Dibenza]acctone + 1 mol Diethylmalonat
e

NaOEt M
onocyclic product
(a) The product

is formeq
successive Mic by two

hael additiong,

(b) The product is formed
addition followeq by
condensation.

by Michael
intra-aldol

(c) Monocyclic product dges no
the test

bromine.

t give
of unsaturation with

(d) The double bond equivalence of
monocyclic product is twelve.

62. Classify the following substituted
styrenes with respect to their preferred
mode of addition polymerization and
select the correct answer accordingly :

OMe NO
/ < > / < > 2
I big
CF CH,CH3
7 O
111 v

(@@ I and IV undergo anionic
polymerization while II and III
undergo cationic polymerization

tionic

b) II and IV undergo €2

& while I and I

polymerization

/

polymerization
undergo anionic e
(o I, Il and Jv undergo cationic
P;Olymerization while I undergoes
anionic polymerizatlon o
(d I and IV undergo ca:;on};
II an
polymerization ’ @
undergo anionic

SBVP_B_CHE/51B

the reactions from Column-1 with

B MatChstereochemical outcome of the
thed cts described in Column-II and
produ rrect answer using the code

select the €O

given pelow the Columns :

Column-II
ot érQ 1. Formation of
—2> .
A. (:Q diastereomers
Br, 2. Formation of
B. @\ —= racemic mixture
Br, 3. Formation of
C. © —— meso-isomer
Bry 4. Formation of
D. Q = constitutional
isomers
Code : D
@A B C D 0
2 1 4 3
() A B C D
2 4 1 3
) A B C D
3 2 4 1
(a A B C D
4 2 1 2

64. Which one of the following statements is
correct for the indicated reaction?
Major product

Cl

O!O NaOEt

(@ The major product formed is I
and the reaction proceeds through
addition-elimination pathway.

(b) The major product formed is I
and the reaction proceeds through
addition-elimination pathway.

() The major product formed is I
and the reaction proceeds through
elimination-addition pathway.

(d) The major product formed is II
and the reaction proceeds through
elimination-addition pathway.

[ P.T.O.
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65. The major product
following reaction is

formed in the

i) HNO4/H,804

NO,

Cl
66. The intermediate [X]

ii) NaOMe/MeOH

CFy

BN
(bll/

Me

and the major

product [Y] formed in the following

reaction are

=
n
§
e i
= 3

CH,0CH,
OMe

[Y]=

/5

CN
CH,OMe

OMe

[Y]= g

OMe
|\ Br+ PhCH,CN — o H2 (X]—>
. 2 NH, —>[Y]
CH,O0Me e
oz o
fa) [X]= Ph
MeOCH, CN
OMe
o,
() [X]= =
MeOCH, CN
Me CN
(c) %)= 2
©
CH,OMe
OMe CN
(@ [x]= Ph
)
CH,OMe

SBVP-B-CHE/51B
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67. The major product formed in the
following reaction is
HN \/\(i\f NaNH,
NZ N\ /””2 Toluene
‘\"
(a r NH
L

N
b j
\\ ] N/ WNH2

H,N
~N
€y |
24 o N//\N
H
i
RS
(d) ”2%
e
N

68. The correct sequence of reactions tc
accomplish the multi-step synthesis

of 1l-isobutyl-2-methylbenzene from
benzene is
—_—
Benzene ——> _ 1-Isobutyl-2-
methylbenzene

(a) [1] {CH;),CHCOCI / AlCl; [2] HCI,
Zn(Hg)/heat; (3] dilute H,S0,;
[4] CH,CI, AICl,; [5) fuming H,SO,

(b) (1] CH,CI, AICI; [2] dilute H,SO,;
[3] (CH3),CHCOCI / AlCl,; [4] HC,
ZnHg)/heat; [5] fuming H,S0,

(c) [1] (CH3)20HC1/AIC13; [2] fuming
H,80,; [3] CH,C, AICL,; [4] dilute
H,S0,

{d) [1] (CH;),CHCOCI / AICl4; [2] HC),
Zn(Hg)/heat; [3] fuming H,SO.;
[4] CH,Cl, AICI; [5] dilute H,SO,

i
2
\




69. The major products [x Jand [y : 71. The major products [X] and [Y) formed in
the following reactlons are e the following reactions are

Mc HNO,
(@) [X] J{?’ \Q

“Hys0, Y]
O.
m) X \Q
°2N\©/\/ﬁ\“

70. The major product formed i O
. e . |
n is
following reactio 2 .

+
_H

: Me
(a) (b) y . )
/ Q Ph Ph
[X] [Y)

a [ P.T.O.
SBVP-B-CHE/51B



72. The rcasonable carbocation inter-
mediates which are likely to form in the
reaction mechanism of the following
transformation are

OH
Me

q\(@?

(@) I, lll and IV
(b) HI, IV and V
(c) I, Il and IV
(d) 1, Il and V

73. Which substrate in each pair is expected
to be faster in the indicated reaction?

Pair A: PhS(CH,)3C1  PhS(CH,),Cl

I I
Solvolysis in methanol

Ph Ph

Pair B: £ =
PhO,C 0,Ph
I v
Solvolysis in acetic acid
(a) 1 is more reactive than II whereas
IIT is more reactive than IV

) I is more reactive than Il whereas
IV is more reactive than I

(c) II is more reactive than I whereas
Il is more reactive than IV

(d) II is more reactive than I whereas
IV is more reactive than JIJ

SBVP-B-CHE/51B
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74. The relative rate of solvolysis in aqueoy;
acetone of the following tertiary p-nitro.
benzoate esters is

Me\.ie
0 OXMC 0 Me
M
MeME Me ™ ®
NO, NO,
B e L
N
Mer MERC
NO, NO,
Joi v

(@ I<l<Il<IV
(b) I<IV<I<II
(c) IV<I<Il<II

d OH<I<IV<II

75. Arrange the following three nitrogen
mustards in decreasing order of
reactivity towards their possible use as
alkylating agents for clinical purpose :

Cl
g—@H

O~ enl™
.

Cl
I H

(@ I>IO>1
(b) IOI>I>11
() M>I>1

(d IO>II>1]



oducts [X] and [Y'] formed in

76. The increasing order of §
g reactions are

reactivity in ethano) of
substrates is

N1 solvolysig 78. The major pr
the fOllowing the followin

M
cl Mc\_/ €
l i (P OH 1 equiv.)
@—CHCH:, WH _TsCl{1 equlv) o x]
S CH, pyridine
! I ; OH
Me
__ ?l - CO"&\BY NaSPh (1 equiv.) _ (¥]
HF, 0°C to RT
\ /)—CHCHy @_ L ion . T
N 0 3 Br a
r v
C
(@ I<II<IV<II
() M<I<IV<I (@) [X]= (:I:j:
SPh
() M<I<II<IV ¥1- Ctj/
Br 2
H
c
d H<II<IV<I =
Me \\\Br
77. The number of Sy 2 processes involved in (Y]=
the mechanism of the following reaction L :
i H
18 M
B;I_Ie\! e
Ph S X CHs s CcH ‘__4OTs
i) Bry [)\ & (c) [X]=
ii) Heat - H OH Me SPh
r
m- (XY
Br" H
y/ two H
(b) three @ 1 (:I:I
Me Br
(c) four
PhS £
(d) five H
17
['P.TiO:
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79. The major products [X) and [Y'] formed in
the following reactions are

FaC  F CIF,C F
NaOEt __/ NaOEt Y
— 5 >__< —_—
EtOH IX] EtOH W
F,C  OEt CIF,C  OEt
(@) [x]= = [Y]= >—<_'
Ph F Ph F
FoC OEt CIF,C OEt
(b) (X]= }——QF [Y] = =
Ph F Ph F
F3C OEt F,C OEt
@ &= )= =N
Ph' g PR
F,C_  OEt CIF,C F
@ XI=  >F [y )=
i F Ph'  OEt

80. The relative SN2 reactivity order of the
following substrates is

QBr [>—8r O—pr QBr

I n mr v

(@ OH<Hi<IV<I

/(b[/H<III<I<IV

(c) I<MI<II<IV

(d IV<I<llI<I

SBVP-B-CHE/51B
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81. Which of the following statements are
correct about the following reactions?

Addition
Elimination
1. Addition is favoured at low

temperature whereas elimination is
favoured at high temperature.

2. Addition is favoured at high
temperature whereas elimination is
favoured at low temperature.

3. At high temperature, AG is positive
for addition reaction whereas AG is
negative for elimination reaction.

4. At high temperature, AG is negative
for addition reaction whereas AG is
positive for elimination reaction.

Select the correct answer using the code
given below.

82. The major products formed in E2 and
SN2 reactions of the substrate [X] with
sodium methoxide, respectively, are

A~ A

Br
(X]
(@) (Z)-3-methylhex-3-ene and (3R 4R}
3-methoxy-4-methy1hexane
(b) (2)-3-methylhex-3-ene and (3R 4S)
3-methoxy-4-methylhexane
(¢) (E)-3-methylhex-3-ene and (3R 45)
3-methoxy-4-methylhexane
(d) (E)-3-methylhex-3-ene and (3R 4R)
3-methoxy~4-mcthylhexane



g3. In which one of the follows;

fltowing sithiatraied de fidd

g elj , )
reactions, de IMinati . Which of thit v
in the alk aferium g not retai; i " Wr‘r:u {rimethylamine A8 o0e of (ki
cne formed as th el U_ e in HE fofinarif txhintistive
product? € major produt !
methylation methods
(a) NaOEt [I o ‘\l "%I-\ ‘J ]
EtOH ]\ N T N
\;’ g ” "' "' /
| It 1" y
) cl  KoBut Me* ‘\ ‘J;,,
H t-BuOH P [ ' |
Me v v
>q O
) O O)——(H el (a) 1, 1 and 1
H Ph
Ph
b) I and Il ohly
D . A |
Br (¢) I, IV and V
(d) = (@) IV and Vonly
EtOH
86. Which of the compounds in Pair A
and  Pair B are more  reactive
. . . towards climination reaction  using
84. Which one of the following statements is NaOLt /O ? o b
correct regarding the given reaction? ’
Pai P ‘
/\/Y NaOMe ® \ur A ) Pair ”
F /\/\/ + P oW o Vg /\ 0
[ 1l L )r,
' g i i ,
(a) The major product formed is [ and Hr 1 i': i1 ,r
is called Zaitsev product. e 1 v

formed is I and

(b) The major product

is called Hofmann product. "
(c) The major product formed is Il and

is called ZaitseV product. ()
(d} The major product formed tis I and )

is called Hofmann produc

19
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yvmr A
Pair 13

I is more reactive thian I/
I is more reactive than 1V
Pair A :
Pair B

I is more reactive than I/
2 IV is more reactive than I

Pair A
Pair B3

Il is more reactive than [/
Ml is more reactive than IV
Pair A
Pair

Il is more reactive thian [
IV is mote reactive than Ilf

{ P.T.0.

RS et



87. The major products [X] and [Y] formed in
the following reactions are

= Br(? i H
A “,
n"%l\mﬂxl Br™ N

T
H 0

(a) X) ﬂ\)vk
H

() [X]=[v] =\/§:
O

H

. [Y1=\/}‘{\("\

H O

(@ [X] =[] = \M

88. Match the reactions from Column-I with
the

Basc>[Y]

() [X]=

major products formed from
Column-II and select the correct answer
using the code given below the
Columns :

Column-~I Column-~IT
A. AN 1. 3,3-Dimethyl-

i) Hg(OAc),, THF-H,0 . butan-1-ol
i) NaBH, -

i) BoHg, THF
ii) HyO,, NaOH”

B.Y\

C. >'/\ H,S04, Hy0 3. 3,3-Dimethyl-

2. 2,3-Dimethyl-
butan-2-ol

butan-2-o]

4, 2,3-Dimcthy1-

butan-1-o]

Code

(a A B C
2 4 1
(b) A B C
4 3 2
A B C
3 1 2
(d A B C
3 4 1

20

89. Consider the following statements :

Statement-1 :

The peroxide effect is observed for
the addition of HBr to alkene but
not for the addition of HCI or HI.

Statement-2 :

Either of the two propagation steps
for the addition of HCl or HI to
alkene is endothermic in nature.

Which one of the following is correct
with respect to the above statements?

(a) Both Statement-1 and Statement-2

/aBre correct and Statement-2 is the
correct explanation of Statement-1

(b) Both Statement-1 and Statement-2

are correct and Statement-2 is

not the correct explanation of
Statement-1

(c)

Statement-1 is

correct but
Statement-2 is incorrect
(d) Statement-1 is incorrect but

Statement-2 is correct

90. The reagents [X] and [Y] required to carry
out the following transformations are

COQMC COQMC
y@ < 11,
COQ[\IC
0

jm” [X] = m-CPBA and [y = CH,CO3H
(b) [X]=CH,;CO4H and [Y] = m-CPBA
(c) [X]=H,0, /NaOH ang

[¥] = CH,CO,H
(d) [X]=CH3CO,H and

[Y]=H,0, /NaOH



oYXl - o EE—
N 1 ¥ — 4 \ ga
C/J\El _ ° L\S)(b) - 4]
e P g &5 s e 3

ol. The conductivity and molar
of CaF, at 18°C are 4X°1° -
and  200Sem? mo)-1, r° S cm-!
The Ksp for CaF, will pe €Spectively,

nductance

(a) 4-0x1078
p

\yb/3-2x10“11 Y\M/ Sl -
S &S
() 80x10712

(d 2:0x10712 -

. Y1 X 10
92. In the given plot of conductometrl‘ic
titration of CH;COOH vs. NaOH, the

area around point (1) is curved due to

(1)

Conductance —>

IR

Volume of NaOH a

i id with
(@) neutralization of weak acl

weak baseé

N/V‘b)/hydrolysis of the salt CH,COONa
of

(c) supprcssion of dissociation
CH,COOH

nce Of CHSCOOH

(d) poor conduct2

21
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93. Consi

der the following table showing
the apparent transport numbers of
solutions of different

cd
molalities * D
m/mol kg™’ ty
0-05 040
01 0-36
— o0 | 030
25 0-10
40 -0-06
—'—_'5._9______ -0-12
80 -0-40
100 | 060

the following inter-

Which one of
t with respect to the

pretations is correc

table given above?

(@ In dilute solutions, cd?* ion
migrates towards the anode and
[~ migrates towards the cathode
and vice versa in concentrated
solutions.

(b) In dilute solutions, cd?t ion
migrates towards the cathode and
1~ migrates towards the anode and
vice versa in concentrated solutions.

(¢ In dilute solutions, Ccd?* ion
migrates towards the cathode and
I~ migrates towards the anode and
in concentrated solutions, Ccd?* ion
migrates towards the cathode and
Cdli_ migrates towards the anode.

(d In dilute solutions, Cd?* ion
migrates towards the anode and
I” migrates towards the cathode
and in concentrated solutions,
Cd?* ion migrates towards the
anode and Cdlg” migrates towards
the cathode.

fisrvien




94. The transport number of ions in & 1-0 M
solution of AgNOj; was determined
using a 0-3 M solution of Cd(NO4), in
the moving boundary_ method. When
a current of 15mA was passed for
30 min, the boundary swept through
a volume of 0-1cm3. The transport
number of Ag? is (Faraday’s constant
= 96500 C mol )

(@) 036
(b) 064
¢ 071

(d) 0-83

95. Which of the following electrolytes
should be given to a chemist to be
used as an indicator electrolyte in the
determination of the transport number
of Ag* in AgNO,; solution using the
moving boundary method?

(a) CdNO3z),

/LiNOs only

(c) CdCl, only

(d) Both LiNO; and CdCl,

SBVP-B-CHE/51B 22
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96. Consider the following statementg

regarding structures of naphthalene
and biphenylene :

1. The C1-C2 bond order is more than
C2-C3 bond in naphthalene.

2. The C2-C3 bond order is more than
C1-C2 bond in naphthalene.

3. The C1-C2 bond order is more than
C2-C3 bond in biphenylene.

4. The C2-C3 bond order is more than
C1-C2 bond in biphenylene.

Which of the statements given above are
correct?

(@ 1 and 3
(b) 1 and 4
() 2and3,

(d) 2 and 4

97. The correct order of increasing acid

strength of the given carboxylic acids is

(a) 4-acetylbenzoic acid < 4-cyano-
benzoic acid < 4-hydroxybenzoic
acid < benzene-1,4-dicarboxylic acid

(b) 4-hydroxybenzoic acid < 4-acetyl-

benzoic acid < 4-cyanobenzoic
acid < benzene- 1,4-dicarboxylic acid

(c) 4-hydroxybenzoic acid < benzene-

1,4-dicarboxylic acid < 4-acetyl-
benzoic acid < 4-cyanobenzoic acid

(d) 4-cyanobenzoic acid < 4-acetyl-

benzoic acid < benzene-1,4-

dicarboxylic acid < 4-hydroxy-
benzoic acid



i T —

rrect decreasing order of reactivity
jonization under  acidic

f the following compounds

98. The major products [(X]
. and [Y] formed j
the following reactions are = o T?cw(;ds
0
conditions ©

©jl\<> 1 MHClaq (one equiv.) is
N — [X]
\CHB > &MCLE”’ % A
Tso\[N Ts Ts
I I i

H
/
N

m 1 MHCl,q (one equiv.) (@) I>1>1
7 > [Y]
’/(b}/ 1>1>1

(c) m>1a>1I

H H
\ /
N AN
(a) [X]=E>j@\> [Y]=® (@ m>Hm>1I
N ~
e i
H CH;
100. The products of which of the following
reactions are aromatic in nature?
H H
1{6 = N 2 Li 2N
= = a
) (x) S m-() ©
N N
N |
CH3 H
I )i

1-{ 2 MelLi 2 Li
\ S m——" | [|—
( IX1=@\ =0 o~

N N i v

/N
‘}/I. II and IV only
/H H\ ;1 (b) I and IHI only
1363 AN
(@) 1X]= S M=l L s () ITand IV onl
oy o' y
CH
3 (d) I, H, III and IV
23
[ P.T.O.
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101. Match the pair of co™P?

) che
Column-1 with their sterco

relationship with each

Column-II and selec th
. low ¢
using the code given Be
Columns :
H  Br Br
CHO
Br/CHo
H, H H3
H Br
) M N
(g ~o CHO H \
—-"TL“ R~ Br—H  oH
Br H "'1,/
H Br
A H,
——— 14 2 0 P
“\‘_ Column-I Column-II
(A) M and N 1. Identical
(B) Mand O 2. Diastereomers
(C) Mand P 3. Enantiomers
(D) Nand P
Code .
(@ A B C D
2 "3 2 1
) A B C D
3 3 1 =9
\/!4' A B C D
1 3 1 2
d A B C D
3 1 2 1

102. Which one of the following has an achira)

stereoisomer?

(a) 2,3-Dibromo-2,3-dimethylbutane

(b) 2-Bromo-4-methylpentan-3-¢]
(c) 2,3-Dibromopentane
(d) 1,2-Dibromocyclobutane

SBVP-B-CHE/61B

103. The Structure which
(R Z )—3,6-dimethyloc
IUPAC name is

N

unds from

105. In which one of the following compou

\/(C) B~

N

is .
Conmstent s
t'3~ene as Vlth

ity

104. Cholic acid, a major constituent of b,

has the structure as shown below. What
are the positions of labeled I, I and p
hydroxyl groups, respectively, in thej
chair conformations?

Cholic acid

(a) Equatorial, equatorial and axial

(b) Equatorial, equatorial and
equatorial

(c) Equatorial, axial and axial
Axial, axial and axial
nds,

the anti-conformer is more stable than
gauche conformer?

F
(b)

OMe
Br (d) H O/\/

(a) HO/\/OH

;
|
1
4
]

|
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406 consider a solution of 50 g of an iz
, Zyme

dissolved in water to give 2 gm3 of
solution at 27 °C. The osmotic pressure
of the given solution is (where molar
mass of enzyme = 90000 g mo]~! and

R = 0083 dm® bar K™! mol~!)
(a) 049 kPa
{b) 069 kPa
(c) 089 kPa
(d) 109 kPa
107. Consider the following values of nor'maj

boiling point and molal boiling point
elevation constant for some solvents :

Solvent | Normal boiling Molal boiling point
point elevation constant
K) Ky
K kg mol !
Water 373:15 0-52
‘Ehanol 3515 1-20

Which one of the following solutions
would result in the greatest boiling

point elevation?

(@ 005 M lithium chloride in water
(bp) 005 M lithium chloride in ethanol

(c) 005 M magnesium chloride in
water

(d 005 M magnesium chloride in
ethanol

SBVP-B-CHE/5 1B

108. Whena non-volatile solute is dissolved in

a volatile golvent, the depression in the

freezing point is

} “inversely proportional  to  the

molality of the solution

(b) directly proportional to the molality
of the solution

(c) independent of the amount of
solute present in the solution

(d) directly proportional to the mole
fraction of the solvent present

following statements

109. Consider the
regarding Henry’s law :
1. The Henry’s law constant depends
on the nature of the gas.
2. CO, is more soluble than O,.

3. The Henry’s law constant does not
depend on the nature of the
solvent. '

4. The Henry’s law constant depends
on the temperature.

(The Henry’s law constant values
of CO, and O, in water at 298 K
are 3:01x10° kPakg mol ! and
7-92 x 10* kPa kg mol~!, respectively)

Which of the statements given above are
correct? ‘

(a) 1 and 2 only
(b) 1,2 and 3

o1, 2 and 4

(d 3 and 4

[ P.T.O.

v




s

T constant 113. The ‘corrtfct order of molar condUCtah
110. The value of the Henry's 208K is at infinite dilution of LiCy, Nag) a-ce
’ t KCl is ng
of 0, in water 8 its
-1 When

. 4 ; :

8:0x10* kPa kgmol the molar (@) LiCl > NaCl > KCI

partial pressure is 20 it 95 °Cis _

concentration of O, in water at _/MKCI > NaCl > LiCl

(@ 25 mmol dm™ () NaCl > KCl > LiCl

(b) 025 mmol dm™> (d) KCI > LiCl > NaCl

-1
(¢) 0-4x1073 kg mol
(d) 4x1073 mol kg!
. 114. Consider the followin

111. A conductivity cell was calibrated using B  Statemeny

01 M KCl soluti d the measured regarding ionic molar conductivitjes -
' solution an

resistance was 100 Q. The resistance
of the same cell when filled with
0-:02 M KCI solution is 500 Q. The molar With  increasing dilution,
conductivity of 002 M KCl solution

will be (the conductivity of 0-1 M KCI
solution is 1:3Sm™}) Statement-2 :

Statement-1 :

the
conductivity keeps on increasing,

112. The molar conductivities

(@) 130 Scm? mol™!

(b) 130-0x107* Sem? mol ™!
(c) 130:0Scm? mol™!

(d) 260-0Scm? mol™!

at
infinite  dilution A7, for HNo,,

CH3COOH  and  NaNO, g
42128 cm? mol™!, 3910 em?2 g1
and 121-5Scm? mol™!, respectively,
The A7, for CH;COONa will be

(a) 515 Scm® mol-!
(b)) 91-3 Scm? mol™!
(c) 151-5 Scm? mol™!
(d} 2010 Scm? mol™!

SBVP-B-CHE/51B
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With increasing dilution, the degree
of ionization of weak electrolytes
increases, and the mobility of ions
also increases.

Which one of the following is correct
with respect to the above statements?

(a) Both Statement-1 and Statement-2
are true and Statement-2 is the
correct explanation of Statement-I

. )

(b) Both Statement-1 and Statement-2

are true and Statement-2 is not TT]
correct explanation of Statement-

(c) Statement-1 is true oY
Statement-2 is false

. put
(d) Statement-1 is false
/:mtement—2 is true



4

Consider the following statement
s

regarding ionic molar conductivities :

115.

Statement-1 :

The Walden’s rule holds good for
tetramethylammonium
picrate ion.

ion and

Statement-2 :

The effective radii of tetramethyl-
ammonium ion and picrate ion in
the solvent are larger and very
different from the crystallographic
radii of the ions.

Which one of the following is correct
with respect to the above statements?

(a) Both Statement-1 and Statement-2
‘are true and Statement-2 is the
correct explanation of Statement-1

(b) Both Statement-1 and Statement-2
are true and Statement-2 is not the
correct explanation of Statement-1

(c) Statement-1 is true but
Statement-2 is false

(d) Statement-1 is false but
Statement-2 is true

116. Consider the foilowing statements
regarding movement of ions :

1. lonic mobility is  inversely
proportional  to the potential
gradient.

2. lonic mobility is directly

proportional to the ionic speed.

SBVP-B-CHE/51B
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nsport number of the ions is
proportional to the ionic

3. Tra
inversely
speed.

4. Sum of the transport numbers of

ions in a solution is equal to one.

Which of the statements given above are

correct?

(@) 1 and 2 only
(b)

(c)

(0 1, 2 and 4

1,2 and 3

3 and 4

117. The following graph shows the variation
of with  the

concentration of a/an

molar conductance

)
Q
e
g
©
=
T
g
8
|
RS
=]
=
V¢ —>
(a) strong acid
jé) weak acid
(c) buffer
(d) ethanol

[ PILO!
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118. Consider the following graph showing

with
variation of molar conductance

concentration :
T 1
8 \
2
S
S
MW
N
o
Q
3
S 2
=
vc —>

Which one of the following statements is

correct with respect to the above graph?

(a) Plot 1 can be extrapolated to obtain
the molar conductance at infinite

dilution of weak electrolytes.

(b) Plot 1 can be extrapolated to obtain
the molar conductance at infinite

dilution of strong electrolytes.

(c) Plot 2 can be extrapolated to obtain
the molar conductance at infinite

dilution of strong electrolytes.

(d) Both plots 1 and 2 can be
extrapolated to obtain the molar
conductance at infinite dilution of
strong and weak electrolytes,
respectively.

SBVP-B-CHE/51B
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119. The term Avec in the Onsager equ

120. The

atiop
A = A" - (A+ BA”)Je represents th,

(a) decrease in molar conductivity due
to the electrophoretic effect

decrease in molar conductivity due
to the asymmetry effect

(c) increase in molar conductivity dye
to the electrophoretic effect

(d) increase in molar conductivity due

to the asymmetry effect

conductivity of
dichloroacetic acid

0:001 M
solution s
3:88x10™° Scm™1, The molar conduc-
tivities at infinite dilution for HCI,
NaCl and CHCI,COONa (sodium
dichloroacetate) are 426 S cm? mol ™},
126 S em? mol™! and 88 S cm? mol”!
respectively. The degree of dissociation
and dissociation constant of dichloro-
acetic acid will be respectively

(@ 02 and 1-1x 1076
(b) 01 and 1'1x 1076
(€ 02 ang 1'1x10™

(d) 01 and 1'1x 1075

:
il



79. The major products [X] and [Y] formed in
the following reactions are

81. Which of the following statements are
correct about the following reactions?

Addition

>=< + HX' 4H}—éx

Addition is
temperature whereas elimination is
favoured at high temperature.

Addition is favoured at high
temperature whereas elimination is
favoured at low temperature.

favoured at low

At high temperature, AG is positive
for addition reaction whereas AG is
negative for elimination reaction.

At high temperature, AG is negative
for addition reaction whereas AG is
positive for elimination reaction.

Select the correct answer using the code

F,C CIF,C F et
>__< NaOEt > [X] )_( NaOH (Y]
Ph F EtOH Ph F EtO
1.
F3C, OEt CIF,C OEt
@ xi= = = )=
F,C OEt CIF,C OEt
(b) (X]= HF (Y] = — 3
PhC PA F
4,
(¢ [X]= = [Y]= F
F Ph F
F,C OEt CIF,C F
d) [X]= > ' QF [Y]= —
P F Ph Et “/ﬁ:j
(c)
(@)

80. The relative Sy2 reactivity order of the
following substrates is

given below.

1 and 4

2 and 3
2 and 4

82. The major products formed in E2 and

SN2 reactions of the substrate [X] with

O.Br > OB <:>—Br

I big I v
() O<M<IV<I "
/W/II< m<I<Iv b)
(c) I<II<II<IV (c)
([d IV<I<II<I (d)
SBVP-B-CHE/51B 18
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sodium methoxide, respectively, are

A~

Br

(X]
(Z)-3-methylhex-3-ene and (3R 4R)
3-methoxy-4-methylhexane
(2)-3-methylhex-3-ene and (3R 4S)
3-methoxy-4-methylhexane
(E)-3-methylhex-3-ene and (3R 4S)
3-methoxy-4-methylhexane
(E)-3-methylhex-3-ene and (3R4R)
3-methoxy-4-methylhexane



87. The major products [X]and [Y] formed in
the following reactions are

H O
-—w/@ Base lx] -ﬁ% BEISCE [Y]
@ [X] vk(‘k

®) [X]=[Y]=

O
H
=\/§:
(0]
H (o)
@ [X]=[v]= \/KKK

(c) [X]

88. Match the reactions from Column-I with
the major products formed from
Column-II and select the correct answer
using the code given below the
Columns :

Column-I Column-1II

A. AN 1. 3,3-Dimethyl-

i) Hg(OAc),, THF-H,0 butan-1-ol
ii) NaBH, -

i) ByHg, THF °

B. AN
*\ i) Hy0,, NaOH~
(0] a/\ H,S04, H0

2. 2,3-Dimethyl-
butan-2-ol

3. 3,3-Dimethyl-
butan-2-ol

4. 2,3-Dimethyl-

butan-1-ol

Code :
(@ A B C

2 4 1
(b) A B C

4 3 2

A B C

3 1 2
d A B C

3 4 1

ov.

20

89. Consider the following statements :

Statement-1 :

The peroxide effect is observed for
the addition of HBr to alkene but
not for the addition of HCI or HI.

Statement-2 ;

Either of the two propagation steps
for the addition of HCl or HI to
alkene is endothermic in nature.

Which one of the following is correct
with respect to the above statements?

(@)

oth Statement-1 and Statement-2
are correct and Statement-2 is the
correct explanation of Statement-1

Both Statement-1 and Statement-2
are correct and Statement-2 is
not the correct explanation of
Statement-1

(b)

Statement-1 is correct but

Statement-2 is incorrect

(c)

Statement-1 is incorrect but

Statement-2 is correct

(@)

90. The reagents [X] and [Y] required to carry
out the following transformations are

CO,Me CO,Me
X
q/O/ < -
O
CO,Me

(9)” 1X] = m-CPBA and [Y] = CH;CO3H

(b) [X]=CH3CO4H and [Y] = m-CPBA
(c) [X]=H,0, /NaOH and
[Y] = CH,COH
(d) [X]=CH3CO3H and
[Y]=H,0, /NaOH
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65. The major product formed in the

following reaction is
CFs

i) HNos/HQSO4_>

ii) NaOMe/MeOH

Cl
Me
NO

Cl

OMe
20!

" NO
Cl

CF3
NO
OMe
F3
i NO,
)
OMe

66. The intermediate [X] and the major

product [Y] formed
reaction are
OMe
Br

in the following

NaNH2
+ PhCH,CN ———> [(X]—>[Y]
3

CH,0Me

(a) [X]=

OMe
©
Ph

MeOCH, CN

OMe
©
B 1X)- @th

MeOCH, CN
OMe CN

(© [X]= @A i
(€]

CH,0Me
OMe CN

(@ [X]= éﬁ/K Fh
(S)

CH,0Me

SBVP-B-CHE/S1B

¢!

OMe

Ph

@

CN
CH2OMC

OMe
N

=
I
: (@]
o]
=

CH,0CH;,4
OMe

Ph

Q
=

CH,0Me

14

67. The major product formed

in the ".
following reaction is 3

N7 NH; Toluene
(a NH
I AN
N/ NH2

AN
(b) | _ NH

N 2

H,

68. The correct sequence of reactions to
accomplish the multi-step synthesis

of 1-isobutyl-2-methylbenzene from
benzene is
—>
Benzene ——>_ 1-Isobutyl-2-
methylbenzene

(@) [1] (CH3)2CHCOC1/AICIS; [2] HC],
Zn(Hg)/heat; [3] dilute H,S0,;
[4] CH;Cl, AlICl 4; [5] fuming H,50,

(b) [1] CHZCI, AICl5; [2] dilute H,S0,;
[3] (CH3)2CHCOC1/A1C13; [4] HC],
Zn(Hg)/heat; (5] fuming H,S0,

() [1] (CH,),CHCI/AICI,; [2] fuming
H,S04; [3] CH4CL, AIC,; (4] dilute
H,S0,

(d) [1] (CH3),CHCOCI /AIC,; [2] HCI,
Zn(Hg)/heat; [3] fuming H,SO,;

e L

\/qf




