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JEE Advanced -2014 Paper-1 Chemistry Solution (Code-2)

21. In a galvanic cell, the salt bridge
(A) does not participate chemically in the cell reaction.
(B) stops the diffusion of ions from one electrode to another.
(C) is necessary for the occurrence of the cell reaction.
(D) ensures mixing of the two electrolytic solutions.

Answers (A), (B)

(i) It connects the solutions of two half-cells and completes the cell circuit.

(ii) It prevents transference or diffusion of the solutions from one half-cell to the other.
(iii) It keeps the solutions in two half-cells electrically neutral. In anodic half cell, positive
ions pass into the solution and there shall be accumulation of extra positive charge in the
solution around the anode which will prevent the flow of electrons from anode. This does
not happen because negative ions are provided by salt bridge. Similarly, in cathodic half-
cell negative ions will accumulate around cathode due to deposition of positive ions by
reduction. To neutralize these negative ions, sufficient number of positive ions is provided

by salt bridge. Thus, salt bridge maintains electrical neutrality.

(iv) It prevents liquid-liquid junction-potential, i.e., the potential difference which arises
between two solutions when in contact with each other.

22. The pair(s) of reagents that yield paramagnetic species is/are
(A) Na and excess of NH;
(B) K and excess of O;
(C) Cu and dilute HNO3
(D) Oz and 2-ethylanthraquinol
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Solution:
The required reactions are as follows:

(a) Reaction of Na with excess NH3:
_? -
NaCe) + Cox) NI, (@) —> Na(vis) (o) o o CNH, )L Gug)

Each sodium atom on dissolving loses an electron and becomes a cation. Thus it
isparamagnetic in nature.
(b) Reaction of K with excess of O2:

Kled ¢+ G C@ — KO,

s paral

- R

Potassium superoxide i
(c) Reaction of Cu with HNO3:

NO is paramagnetic.
(d) Reaction of 02 with 2 -ethylanthorquinol

Hydrogen peroxide is diamagnetic.
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23. For the reaction :

91”7 +ClOy” +H,S0, — CI™ = HSO  + L & M0
The correct statement(s) in the balanced equation is/are :
(A) Stoichiometric coefficient of HSO,4 is 6.

(B) lodide is oxidized.
(C) Sulphur is reduced.
(D) H0 is one of the products.

Solution: (A), (B), (D)
The reaction would be given by:

2l + ClO5 + 6H,50, = Cl” + 6HSO4 + I, + 3H,0
Thus,

* lodine loses electrons so it gets oxidized.

* Chlorine gets reduced as oxygen molecule is lost.
* Sulphur is oxidized as it loses hydrogen.

* Water is produced.

24. Upon heating with Cu;S, the reagent(s) that give copper metal is/are

(A) CuFeS, (B) CuO
(C) Cu0 (D) CuSOs

Solution: (B), (C), (D)
The reactions go as follows:

(@) CuyS +2Cuy,0 -» 6Cu + S0,
(b) CuS0, + Cu,S — 3Cu + 250,
(c) 2Cu0 + Cuy,S —» 4Cu + S0,
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[A7] =K+ K2 +4K,Cya
Cua 2

This results into a small value of the degree of ionization and hence it has a weak reactivity
in water. Also, its acidity would increase with an addition of ethylene glycol.

-

acid is:

This forms this structure because of the presence of hydrogen bond.

26. The correct combination of names for isomeric alcohqls m molecular formula
C4H100 isfare oA eny
AP F
A) tert-butanol and 2-methylpropan-2-ol »* -1
(A) YRR Ay Che 0 - Ch oY
(B) tert-butanol and 1, 1-dimethylethan-1-ol eV

(C) n-butanol and butan-1-ol 1

(D) isobutyl alcohol and 2-methylpropan-1-ol eM s — Y 2, f" =4l
Lo o 4 b o PP RRE SS o HE R an e a'm . s o T(,),\
Solution:
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Solution:

27. The reactivity of compound Z with different halogens under appropriate condiions is

given below :
OH — = mono halo substituted derivative when X, =
X2
3 — di halo substituted derivative when X, = Br,
C(CH3);
i

— tri halo substituted derivative when X, = Cl,

The observed pattern of electrophilic substitution can be explained by

(A)
(B)
(<)
(D)

the steric effect of the halogen

the steric effect of the tert-butyl group

the electronic effect of the phenolic group
the electronic effect of the tert-butyl group
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FREE Educ 28. An ideal gas in a thermally insulated vessel at internal pressure = Py, volume = V4
and absolute temperature = T; expands irreversibly against zero external pressure,
as shown in the diagram. The final internal pressure, volume and absolute
temperature of the gas are P, V> and T, respectively. For this expansion,

Irreversible
—_——

Thermal insulation
(A) g=0 (B) T2=T;
(C) PV2=PyVy (D) PV =Py,

Solution: (A), (D)

Since the system is insulated from surroundings, so there is not going to be any heat
exchange taking place thereby resulting into an adiabatic situation. So the answers are Q=0
and PV} = P,VY.

29. Hydrogen bonding plays a central role in the following phenomena:
(A) Ice floats in water.

(B) Higher Lewis basicity of primary amines than tertiary amines in aqueous
solutions.

(C) Formic acid is more acidic than acetic acid.
(D) Dimerisation of acetic acid in benzene.

Solution: (A) (D)

(A) The structure of ice is formed by the hydrogen bond formation between the water
molecules which results into a cage like structure. The density of ice therefore is less
than that of water so ice floats on water.

(B) All of the amines are more basic than ammonia, but primary and secondary amines
are the most basic. The effect of the third alkyl group is another instance of steric
inhibition of solvation. The presence of three alkyl groups sharply diminishes the

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education

ability of the solvent to stabilize the corresponding ammonium ion, thus causing a
reversal in the tendency of the alkyl groups to decrease acidity and increase basicity.
(C) Acetic acid is a CH; substituted formic acid. CH; — is electron-donating relative to
hydrogen, so it donates electrons to the carboxyl group, making it more negative.
(D)A dimer forms by dimerization of acetic acid in benzene, in order to decrease the
dipole moment of the acid to zero, making it much more soluble in benzene. The two
molecules join by two hydrogen bonds, carboxylate group to carboxylate group.

30. In the reaction shown below, the major product(s) formed is/are

NH,
acetic anhydride
= product(s)
NH2 CHQCJz
)
H
NTCH3 NH,
0]
+ CH;COOH H + CH3COOH
NH, NTCH3
(A) 0 (B) 0 ©
H @®
N\n/CHa NH3 CH;COO
0] + H,0
H H
N\H/CHa N\rrc:l-r3
(C) [0 (D) Qo

Solution: (A), (C)

The reaction goes as follows:
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(ATf)after dissociation _ Number of moles after dissociation E
Number of moles before dissociation 1

AT,
( f)in absence of dissociation

32. In an atom, the total number of electrons having quantum numbers n = 4,
|m,|=1andms=—1/2is FY
Solution: (6)
We would have the following cases:
n= <
= ’ <
> Contoins  <g 5.0 ahellls

{

0=1, m,=-Lot
" /;r) Ty

Q;%’m;ff’lf#})@; \U(‘L
J ¢, 7 /ﬁ

Q;% 5 m@.:”gfﬁ’a;.flj ad, IJQT 3
gl i

Thus the number of electrons = 2+2+2=6.

33. The total number of distinct natirally occurring amino acids obtained by complete
acidic hydrolysis of the peptide slnown below is

0
0 o] H =la H 0 (LN/H
N “N T
NWH X (0] IL (0] H X (]

H/

0

Solution: (1)
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Though as can be seen(2), (3) and (4) are similar products and hence the total number of
distinct products are 3. In the products (1) and (5) glycine would be formed which is
naturally occurring.

34. If the value of Avogadro number is 6.023 x 10% mol™ and the value of Boltzmann
constant is 1.380 x 1072°J K™, then the number of significant digits in the calculated
value of the universal gas constantis
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This has a square planar shape.

2+

This has a square planar shape

Cl
o |

FeunCl
S

Cl Cl

cl

Co
A NE
cl® *cl
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CJ—F|’t—C!
Cl

This has a square planar shape.

2

. -

:f:‘—‘:
E-8-F:
) 7,
38. Consider the following list of reagents : rf// o

Acidified K>Cr,05, alkaline KMnO4, CuSO4, H;0;, Cl,, O3, FeCls, HNO; and Na,S,0s,
The total number of reagents that can oxidise aqueous iodide to iodine is
Solution: (6)
The reactions are:
61~ + Cr,0; +14H* - 31, + 7H,0 + 2Cr3*
Mn3t + I~ - 2Mn?*t + 1,
Cu*t + 41~ -» 2Cul + 1,
H,0, +2H" + 21" > I, + 2H,0
Cl, +2I" - 2Cl + 1,

2H++03+21_—>12+02+H20
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FeCly + 31~ - Fely + 3Cl™
HNO; + Agl - HI + AgNO,
S,0% +2I5 - S,02~ + 31~

39. Consider all possible isomeric ketones, including sterecisomers of MW = 100. All
these isomers are independently reacted with NaBH4 (NOTE: stereoisomers are also

reacted separately). The total number of ketones that give a racemic product(s)
is/are

Solution: (5)

Given that the molar mass = 100. So, the possible compounds are

The structure (3) will give the fo]lowing product with sodium boro hydride:

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



