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with exclusive and brain storming MCQs

Practicing these MCQs help to strengthen your concepts and give you extra edge in your NEET preparation

A isbinary compound of an univalent metal. 1.422 g
of A reacts completely with 0.321 g of sulphur in an
evacuated and sealed tube to give 1.743 g of a white
crystalline solid (B) that formed a hydrated double
salt (C) with AL,(SO,),. A and B are respectively
(a) KO,, K,SO; (b) NaO,, Na,SO,

(c) K,0, K,SO, (d) Na,O, Na,SO,
[UPAC name of the following compound is

O
™
CH3—é CH—C'—CH?_BI'

\/ b

H3é/ \CH3
(a) 1-bromo-3,5-epoxy-4, 4-dimethyl-2-hexanone
(b) 1-bromo-3, 3-dimethyl-2-oxo-2-hexanone
(c) 1-bromo-3, 3-dimethyl acetone
(d) 1-bromo-4, 4-dimethyl-5-oxo-hexanone.

For the equilibrium, 280;3,) ¥ 280, + Oyy),
the partial pressures of SO, SO, and O, gases at
650 K are respectively 0.3 bar, 0.6 bar and 0.4 bar.
[f the moles of both the oxides of sulphur are so
adjusted as equal, what will be the partial pressure
of O, ?

(a) 0.4 (b) 1.0 (cd 1.3 (d) 1.6

Which of the following is the product for the given

reaction?

CH, "
Q< OOCCH,—2
CH,
CH, CH,
(a) (b)

CH,

(©) (d) @\

CH, CH,

Amphoteric oxide (X) + 3C + Cl, >

Poisonous gas + anhydrous chloride (Y)

Hydrated chloride —2 5 7

Element present in (Y) other than ‘Cl’ reacts with

concentrated HCI but leads to passivation with

conc. HNO;. Select the correct option.

(a) X=Zand Y on reacting with LiH forms strong
oxidising agent.

(b) X=Zand Y on reacting with LiH forms strong
reducing agent.

(c) X# Z and Y is used as a catalyst in Friedel—
Crafts reaction.

(d) X+# Zand Y on reacting with LiH forms strong
oxidising agent.
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6. N,+3H, — 3 2NH;
Molecular weights of NH; and N, are x, and x,,
their equivalent weights are y, and y, respectively.
Then (y; — y,) is

(a) [2"""1:2] (b) (x; - X,)

(©) (3x;—x,) (d) (x;-3x,)

7. By what method the quantity of organic pollutants
in water can be determined?
(a) By measuring BOD
(b) By pH measurement
(c) By transparency measurement
(d) By measuring the change of colour

8. From the observations given below, suggest the
relation between X, Y and Z.

Experiment Heat Work AE
supplied done
I 100 ] 200 Jwork | X
supplied to | done by the | Joules
the system | system
I1 200 ] 200 work | Y
supplied to | done on the | Joules
the system | system
I11 400 J lostto | 100 ] work | Z
the system | done by the | Joules
system
(a) X=Y=Z (b) Y>X>Z
(c) Y>Z>X (d) X>Z>Y
X LY
9. C3Hgy +A — syn gas Fe,0./Cr,00
Cold water
Y +4 Highp Zy+asoln. of Y,

Z has low chemical reactivity at room temperature
but under vigorous suitable conditions it reacts with
other elements to form very useful compounds.

Z is also being looked upon as prospective source of

energy for future. Which two substances are same ¢

) X,Z (b) A X (¢ AY (d) AZ

10. Which of the following statements is incorrect?
(a) Among O3, O, and O, the stability decreases as

0} 50,505,

(b) He, molecule does not exist as the effect of
bonding and anti-bonding molecular orbitals
cancel each other.

(¢) C,, O7 and Li, are diamagnetic.

(d) In F, molecule, the energy of 62p, is more than
Ty AN Ty .
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11.

12,

13.

14.

15.

A gas column is
trapped between
closed end of a

tube and a mercury
column of length
(h) when this tube
is placed with its
open end wupwards
the length of gas

column is (¢;), the length of gas column becomes

(£,) when open end of tube is held downwards.
Find atmospheric pressure in terms of height of Hg
column.

h(ly—1,) h(li+15)
@) ({1 +1,) (b) by — ¥,
(c) h((fl i EZ)J (d) None of these
o

For the element X, student Riya measured its radius
as 102 nm, student Rajat as 203 nm. and Aman
as 100 nm, using same apparatus. Their teacher
explained that measurements were correct by
saying that recorded values by three students were
(a) crystal, van der Waal and covalent radii

(b) covalent, crystal and van der Waal radii

(c) van der Waal, ionic and covalent radii

(d) none is correct.

The molar composition of polluted air is as follows :
Gas At. wt. | Mole percentage
Oxygen 16 16%
Nitrogen 14 30%
Carbon dioxide — 03%
Sulphur dioxide — 01%

What is the average molecular weight of the given
polluted air? (Given, atomic weights of C and S are
12 and 32 respectively.)
(a) 2851 (b) 50.08

(c) 2948 (d) 45.12

0.395 g of an organic compound by Carius method
for the estimation of sulphur gave 0.582 g of BaSO,.
The percentage of sulphur in the compound is

(a) 2024 (b) 35  (c) 40  (d) 45

An electron in a hydrogen like atom makes
transition from a state in which its de-Broglie
wavelength is A, to a state where its de-Broglie
wavelength is A, then wavelength of photon (A)
generated will be



1.

(O
(a) A=h; -, v) a=2me) M |
h h}“l—kzi

K. [ 5 2md

(C) % = A]“)"g (d) }b:chd }“112 ,-:
\ A =23 ho M =27

(a) : B forms double salt with Al,(SO,); and thus,
mﬂy bE K2804. (A) + S‘—) (B) KZSO4
1.743 g K,SO, is obtained by 1.422 g of A

1.422 X174
174 g K,SO, is obtained by 713 =142 gof A
174 g K,SO, requires 32 g of S
32x1.743
1.743 g K,SO, requires =0.32gof S

Thus, given data confirms that (B) is K,SO,.
Now, 2(A)+S — K,SO,

(A) potassium salt
M. wt.of (A) x2 =142 ..
Since (A) is potassium salt
. Molecular weight of left component =71 - 39 =32
Thus, salt is KO.,.

(a)
(d) : The equilibrium given as,

pio P

50, PO 6x0.6 X0.

sz 9 2=06 0.6 04:1.61}&1‘
pz 0.3x0.3
SO5

Upon adjustment, K, does not change,

2
X
l.6bar= K = Po,
P 2

Partial pressure of oxygen = 1.6 bar

(b)

(b) : ALO; + 3C + Cl,—— 2AIClL; + 3CO
X X

Hydrated chloride on heating gives

2A1(H,0)¢ Cl4 “"“":”f]g‘fgﬁ"g s ZALO; + 9H,0 + 6HCI
Al and Cl present in AICl;. Thus,

3 =
Thin protective layer of Al,O; on the surface of

metal causes passivation.
AlCl; + 4LiH — LiAlH, + 3LiCl

(a) : For the given reaction, N, + 3H, —— 2NH;
Equivalent weight of N,(y,) = x,/6

Equivalent weight of NH;(y,) = x,/3

X, Xy _ 2X] — X,

3 6 6

M. wt. of (A) =71

¥y Yo =

7
8.

10.
11.

12.

13.

14.

15.

(a)

(b) : According to first two of thermodynamics,
AE=qg+w

For experimentl g=+100] w=-200 ]
AE=100-200=-100] =X
For experiment Il g =+ 200] w=+200]
AE=200+200=400]=Y
For experiment IIl g =-400] w=-100 ]

AE=-400-100=-500]=Z

Thus, Y > X > Z.
(b) :CSHE(g} o 3H20(3] — 3CO(§) -+ 7H2(g)
(A) | S}rnrgas J
Fe,04/Cr,0;

CO{gJ -+ HZO(g] 3 COZ(E) + HZ(g]
(X) (Y) (2)

(d)

(b) :Forgas P, =(Py+h) Py,=(Py-h)

V] — TIZF'Z ﬁl VZ — TET‘E 1’5?2

at const. T'and moles.
P'D fl‘l"h{;lzpﬂ élz—h-éjz ,P{] EZ_PUEIZH{?1+ hfz

h(l;+/¢
B = Uy +6) cm of Hg column
(-'fg . fl)
(a)
J=n
-21 My i
. — =
(c) : M= = Here Z;nj =100
j:
2 B
f=1
16 X32+80X28+44X3+64X1
ng = 77 =29.48

(a) : Mass of BaSO, =0.582 g

We know, BaSO, = 8§
233 32

233 g of BaSO, contains sulphur=32 g

0.582 g of BaSO, contains sulphur =% X 0.582

wt. of sulphur
wt. of compound

Percentage of sulphur = x100

= 32X082 | 100=20.24%
233x0.395
h 2 2 2
=—,(mV)2=(E] ,lmzv e
mV A) 2 m 2m )2
O A ATAS
Ao2mhs 2mhg ho | A -2
@
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Compressibility factor (Z) for N, at -50 °C and
800 atm pressure is 1.95. Calculate the number of
moles of N, gas required to fill a gas cylinder of
100 mL capacity under the given conditions.

(a) 2.24 (b) 1.12

(c) 6.10 (d) 2.90

Benzaldehyde reacts with ammonia to form
(a) hydrobenzamide (b) benzamide

(c) aniline (d) phenyl cyanide.

Which of the following is not a property of

hydrophilic sols?

(a) High concentration of dispersed phase can be
easily attained.

(b) Coagulation is reversible.

(c) Viscosity and surface tension are nearly same as
that of water.

(d) The charge of the particle depends on the
pH value of the medium; it may be positive,
negative or even zero.

Which of the following alcohols is most reactive
with HCl in the presence of ZnCl,?

CH,

(a) CH; (|: OH (b) CH;—CH—CH,OH
(|3H3 (|3H3

(¢c) CH;,—CH—OH (d) CH;0H

|
CHj;
A ball of mass 200 g is moving with a velocity of
10 m sec™". If the error in measurement of velocity
is 0.1%, the uncertainty in its position is
(a) 3.32x 107 m
(b) 3.34 x 107" m
(c) 5.32 x 10 m
(d) 2.64 x 107 m
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6.

10,

When neopentyl bromide is subjected to Wurtz

reaction, the product formed is

(a) 2,2,4, 4-tetramethylhexane

(b) 2,2, 4, 4-tetramethylpentane

(c) 2,2,5,5-tetramethylhexane

(d) 2,2, 3, 3-tetramethylhexane.

Which of the following statements about primary

amines is false?

(a) Aryl amines react with nitrous acid to produce
nitrophenols.

(b) Alkyl amines are stronger bases than ammonia.

(c) Alkylamines are stronger bases than aryl amines.

(d) Alkyl amines react with nitrous acid to produce
alcohols.

NaNO; when decomposes above 800 °C does not

give

(@) N  (b) O  (c) NO, (d) NayO

Which of the following is a free radical substitution

reaction?

CH, |
(a) O/ + €, 2ol }O/
(b) @ + CHLC Anhyd. AICI, }@/

CH,Cl
(c) O/ + AgNO, —> O/

(d) CH;CHO + HCN—— CH;CH(OH)CN

CH,Cl

CH,

CH,NO,

The density of sodium borohydride is 1.074 g/cm’.
3.91 g of sodium borohydride contains 2.50 x 10>
atoms of H. The number of moles of H atoms
present in 28.0 cm” of sodium borohydride is

(a) 3.192 (b) 2.03

(c) 1.67 (d) 1.92



11.

12.

13.

14,

15.

16.

17,

18.

19,

The resistance of 0.5 N solution of an electrolytein a
conductivity cell was found to be 25 ohm. Calculate
the equivalent conductivity of the solution if the
electrodes in the cell are 1.6 cm apart and have an
area of 3.2 cm”.

(a) 10 S cm? equiv (b) 15S cm? equiv

(c) 20 S cm? equiv (d) 40 S cm? equiv

The volume strength of 1.5 N H,O, solution is
(a) 4.8 (b) 8.4 (c) 3.0 (d) 8.0

Aluminium crystallizes in a cubic close packed
structure. Its metallic radius is 125 pm. What is the
length of the side of unit cell?

(a) 145 pm (b) 353.5 pm

(c) 125 pm (d) 250 pm

The gases that give rise to photochemical smog are
(a) oxides of sulphur (b) oxides of nitrogen
(c) oxidesof carbon  (d) oxygen.

Identify the final product (Z) in the following
sequence of reactions :
H,O"

(CH;), €O+ HON—— X—2—=3.Y
(a) (CH;),C(OH)COOH

(b) CH,=C(CH;)COOH

(c) HOCH,CH(CH;)COOH

(d) CH;CH=CHCOOH

Calculate the longest wavelength (in A) which can
remove the electron from first Bohr’s orbit.

(Given : E; = 13.6 eV)

(a) 303.81 (b) 912.24 (c) 1095.12(d) 1215.67

The product of acid catalysed hydration of 2-phenyl
propene is

(a) 3-phenyl-2-propanol (b) 1-phenyl-2-propanol
(c) 2-phenyl-2-propanol (d) 2-phenyl-1-propanol.

H,50,
Heat

Y

Which of the following statements is not true about
glucose?

(a) Itis an aldohexose.

(b) On heating with HI it forms n-hexane.

(c) It is present in furanose form.

(d) It does not give 2,4-DNP test.

[nasystem: A= 2B+ 3C ), if the concentration
of C at equilibrium is increased by a factor 2, it will
cause the equilibrium concentration of B to change
by

(a) two times of its original value

(b) one half of its original value

(c) 242 times of its original value
1
(d)

22

time of its original value.

20.

21.

22

-y,

24.

5 s 8

26.

i

28.

Which of the following statements is not true?

(a) The Ellingham diagram shows the plots of AGvs T.

(b) In froth floatation process, depressants are
added to enhance the formation of froth.

(c) Extraction of zinc oxide is done by coke.

(d) CO is more eftective reducing agent below 983 K.

In a mixture of A and B, components show -ve

deviations as

(@) AV is +ve

(b) A-B interactions are weaker than A-A and B-B
interactions

(c) AH,;, is +ve

(d) A-B interactions are stronger than A-A and
B-B interactions.

Out of vanadium (V), chromium (Cr), manganese
(Mn) and iron (Fe), which one is expected to have
the highest second ionisation enthalpy?

(a) V (b) Cr (c) Mn (d) Fe

In a first order reaction, the initial amount of a
substance becomes 1/3 in 100 seconds. How much
time will be taken to reduce the concentration to
1/9 of the initial concentration?

(a) 200 sec (b) 100sec (c) 50sec (d) 400 sec
Among the following halides :
L, BC]3 2 AICIE; 3. GHCI3 4. IHC13

the order of decreasing Lewis acid character is
(@) 1,2,3,4 (b) 4,3,2,1
(c) 3,4,2,1 (d) 2,3,4, 1.

Which of the following statements is not true about
low density polythene?

(a) Obtained through free radical addition

(b) Chemically inert and tough

(c) Good conductor of electricity

(d) Highly branched structure

[dentify a reagent from the following which can
easily distinguish between but-1-yne and but-2-yne.
(a) Bromine, CCly

(b) H,, Lindlar’s catalyst

(c) Dilute H,SO,, HgSO,4

(d) Ammoniacal Cu,Cl, solution

Which of the following is paramagnetic in nature?
(a) [Cr(CO)g] (b) [Fe(CO)s]
(c) [Fe(CN)g]*™ (d) [Cr(NH3)q]™"

Which of the following contains maximum number
of lone pairs of electrons on the central atom?

(a) ClO; (b) XeF,
(c) SF4 (d) I3

CHEMISTRY TODAY | MAY ‘20



29.

30.

31.

32,

33.

34.

Match List I with List II and select the correct
option.

ListI List 11
(I) Iodoform (A) Anaesthetic
(IT) Methyl salicylate (B) Antiseptic
(III) Diethyl ether (C) Insecticide
(IV) Hexachlorocyclohexane (D) Detergent

(E) Pain balm
(a) I-B,II-E,III-C,IV-D
(b) I-D,II-B,III-A,IV-C
(c) I-B,II-E,II[-A,IV-C
(d) I-C,II-A,III-D, IV -B

In group 14, the inert-pair effect is more prominent
In

(a) tin and lead

(c) carbon and lead

(b) carbon and silicon
(d) none of these.

Which is the most suitable reagent for the following

conversion?
O

O

CH;— CH=CH—CH, (El OH
(a) Tollens reagent
(b) Benzoyl peroxide
(c) I, and NaOH solution
(d) LiAlH,/C,H;OH

The values of T, for few gases are given below :
H,:332K,0,:154.3 K, He: 5.3 Kand CO,:304.10 K.
What is the correct increasing order of liquefaction
of the above gases?

(a) He< O, <H, <CO,

(b) He < H, < O, < CO,

(¢) CO,<0,<H,<He

(d) O, <CO, < H, < He

The basic character of the transition metal monoxides
follows the order

(a) CrO > VO > FeO > TiO

(b) TiO > FeO > VO > CrO

(c) TiO > VO > CrO > FeO

(d) VO > CrO > TiO > FeO

0.316 g of an organic compound, after heating
with fuming nitric acid and barium nitrate crystals
in a sealed tube gave 0.466 g of the precipitate of
barium sulphate. The percentage of sulphur in the
compound is
(a) 1.125

(c) 15.85

(b) 20.25
(d) 30.15

I,

36.

- 5

38.

39.

40.

Nitrogen oxide that does not contain N N bond is
(a) N,O (b) N,O; (c) N,O4 (d) N,O4

Compare x and y bond angles for the given
molecule :

H,C CH; CH;
é}Al_’“T" Al

e cHd oH;

(a) x>y (b) y>x

(c) x=y (d) x=vy

In context with the transition elements, which of

the following statements is incorrect?

(a) In addition to the normal oxidation states, zero
oxidation state is also shown by elements in
complexes.

(b) In the highest oxidation states, transition
elements show basic character and form
cationic complexes.

(c) In the highest oxidation states of the first five
transition elements (Sc to Mn), all the 4s and 3d
electrons are used for bonding.

(d) Once the d” configuration is exceeded, the tendency
to involve all the 3d electrons in bonds decreases.

Enantiomers have

(a) identical m.pt./b.pt. but different refractive
indices

(b) identical m.pt./b.pt. and refractive indices
but rotate plane polarised light in opposite
directions but to the same extent

(c) different refractive indices and rotate plane
polarised light in the same direction but to
different extent

(d) different m.pt./b.pt. but rotate plane polarised
light in different directions but to the same
extent.

A unit cell of sodium chloride has four formula
units. The edge length of the unit cell is 0.564 nm.
Density of sodium chloride is

(a) 1.08 ¢ cm > (b) 2.16 ¢ cm ™

(c) 3.24 ¢ cm > (d) none of these.

Some properties of the two species, NO3 and H;O"

are described below. Which one of them is correct?

(a) Dissimilar in hybridisation for the central atom
with different structures.

(b) Isostructural with same hybridisation for the
central atom.

(c) Isostructural with different hybridisation for
the central atom.

CHEMISTRY TODAY | MAY ‘20
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(d) Similar in hybridisation for the central atom
with different structures.

41. The plot of log;oK vs 1/T leads to a straight line
having intercept equal to

AG°
AG® b
@) (b) 2.303R
AS® AH®
(c) (d)
2.303R 2.303R

42. Which of the following complexes has magnetic
moment of 2.83 B.M.?
() [Ni(NHj)]™ (b) [Ni(CN),]*
() TiCl, (d) [CoCly]>"

43. The final product of the following sequence of
reactions
CaO + C—25 A0, B is
(a) ethanol
(b) ethyl hydrogen sulphate
(c) acetylene

(d) ethylene glycol.

44. The same quantity of electricity that liberated
2.158 g of Ag was passed through a gold salt, and
1.314 g of gold was deposited. The equivalent mass
of Agis 107.9. Calculate oxidation state of Au in the
salt. (At. mass of Au = 197)

(a) +2 (b) +3 (c) +1 (d) 0

45. If Bypejpy=-12V, Ey x-=11Vand Ey jy 0=123V,
then on electrolysis of aqueous solution of salt MX,
the products obtained are

(@) M, X, (b) Hy X, (c) Hy, O, (d) M, O,
SOLUTIONS
PV
1. (a) : We have, Z =
nRT
PV 800 x 100
Mole of N,(n) = —— =
ZRT 1.95%0.0821x223x1000
=2.24
CcH:—CH=IO + H,iNiH i
2. (a): ‘ i+ Oi=CHCgHs

' CeH—CH=I0 + H, N'H

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

CEH5CH= .
S JCHCE,HS + 3H,0
CEH5CH =N
Hydrobenzamide

3. (c) : Hydrophilic sols have lower surface tension
and higher viscosity than that of water.

4. (a) : Order of reactivity of alcohols towards Lucas
reagent : 3° > 2° > 1°

12
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0.1
5. (d):Av=_" x10=10"msec’};
100
Now, Av-Ax =
4T m
6.625x10* ]
Ax = - - =2.64x10"m
4Xx10 ~ X3.14%x200x10
CH;
6. (c) 12CH,— C— CH,Br + 2Na D1 ether
CH;
Neopentyl bromide ¥
CH; CH;
CH;— C— CH,— CH,— C— CHj;4
CH; CH;
2,2,5,5-Tetramethylhexane
7. (a)

G 1
8. (c) : NaNO; =225 5 NaNO, + >0

: 5
INaNO; =% €5 Na,0 + N, + =0,

9. (a) : Side chain chlorination takes place in the
presence of heat or light by free radical substitution
mechanism.

10. (a) : Weight of sodium borohydride in 28.0 cm’
=28 x1.074 =30.072 ¢
3.91 g of sodium borohydride has moles of H atoms

~2.50%10%
6.023x10%
30.072 g of sodium borohydride has moles of
2.50x10%  30.072
H atoms = 53 X
6.023 %10 3.91
= 3.192 moles of H atoms
a 25X3.2
11. (d):p= R-—= =23l
P= R =4
K= ==— =002
p 50
1000 0.02x1000
Npgg=KX V=K X — =
Normality 0.5

=40 S cm” equiv.
12. (b) : Volume strength = 5.6 x Normality
=56x1.5=84

13. (b) : For a cubic close packed structure, length of
the side of unit cell is related to radius as,

a
' = ———
W2
a=rx2yJ2 =125x 2 x 1.414 pm = 353.5 pm



14. (b) -
3

15. (b) : (CH,),CO + HCN—— CH,— C— OH

CN
(X)
al*
CH;
CH,—C—OH

COOH
(Y)
16. (b) : The photon capable of removing electron from
first Bohr’s orbit must possess energy
=13.6eV=13.6x1.602x 107" ]
=21.787 x 1077

H,50,
Heat

HOOC—C—CH,
Lu,
(2)

T e
A

21787 x 10-19 6.625%10°* x3.0%x10°
. X —

A

s h=91224x 10" m=91224 A
This is longest A because a photon having A higher than

1
this will possess energy lesser than required, as E o< —.

17. (¢) : Thereaction proceeds via carbocation formation.

CH,
5 & ‘/HRETJ:
(_“,,5145—*c:Q':H2 = cH.—C" —
H, CH,
2-Phenylpropene > B
R, H:C &/
i Fa®
HO—C—CH, & —CH~¢ H
“cH
CH, 3

2-Phenyl-2-propanol
18. (
19. (d) : A= 2B, +3C,
K. = [CP[B%
If [C] becomes twice, let conc. of B becomes B’, then
K. =[2C]’[B]* or [C]’[B])* = [2C)’[B']?

(B] V8 22
20. (b)

21. (d) : Option (d) is a required condition for negative
deviation along with AV ;, = -ve and AH,,;, = -Vve.

¢) : Glucose is present in pyranose form.

22. (b) : Theelectronic configurations of these elements

daI'c
V (Z = 23) : 15% 25° 2p° 3s% 3p° 3d° 4s°

Cr (Z = 24): 15* 25* 2p° 35 3p° 3d° 45

Mn (Z = 25): 1s* 25 2p° 35 3p° 3d° 4s”

Fe (Z = 26): 15> 2s* 2p° 3s% 3p° 3d° 45

In the case of chromium, the second electron has to
be removed from the half-filled d-shell which is more
stable.

23. (a) : For the first order reaction,

2.303 a
K= log
t (a—x)
Let the initial amount is @ mol L', then
after t = 100 seconds, (a — x) = i; mol L™
2.303 a 2.303
k = 1[] —_— = ID 3
100 20573 100 oW

=10.988 x 10~ sec™
Let the time required to reduce the concentration to a/9
is t1, then

2.303
t = — lngmi =200 sec
10.988 x 10 al9
24. (a)

25. (c) : It is not a good conductor of electricity.

26. (d) : 1-Alkynes react with ammoniacal solution of
Cu,Cl; to form red precipitate of the corresponding
copper alkynides.
But-1-yne reacts with ammoniacal Cu,Cl, as follows :
CH;— CH,— C=CH + Cu(NH;),Cl

——> CH;— CH,— C=CCu"

red precipitate

But, but-2-yne does not react with this reagent.
27. (d) : CO and CN are strong field ligands which

force the electrons to pair up and thus, complex is
generally diamagnetic. NH; is a weak field ligand so
that electrons remain unpaired and complex is generally
paramagnetic.

28. (d) : CIO; : 1 lone pair
XeF, : 2 lone pairs
SF, : 1lone pair
I3 : 3 lone pairs

29, (c¢) : Iodoform - Antiseptic
Methyl salicylate - Pain balm
Diethyl ether - Anaesthetic
Hexachlorocyclohexane - Insecticide

30. (a) : Inert pair effect increases as we move down

the group.
31. (c)
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32. (b) : Higher the value of T., more easily the gas can
be liquified.

33. (c) : The size of given metals decreases whereas
ionization enthalpy increases from Ti to Fe. Hence, the
metallic character of the metals decreases and therefore,
basicity of oxides decreases from Ti to Fe.

34. (b) : Mass of substance taken =0.316 g
Mass of BaSO, formed = 0.466 g
From stoichiometry, BaSO, =S

233 32
(.- molecular mass of BaSO,=137+32+64=233¢g le_])
0.466 x 32
Then, mass of S in 0.466 g of BaSO, = 23; g
0.466x32 100
Percentage of S in the compound = "%
233 0.316
=20.25%
35. (d) : N,O N=N-—>O0
O O
N
N,Os5 k N_N/\/.
O
O O
N D
N,O, /N_ N\
0 o
O O O
S
N,O: :: N N N/\'
0 o
36. (b)

37. (b) : In highest oxidation states, transition metals
cannot form cationic complexes. Also, they show acidic
character because in highest oxidation state, they can
only accept the electrons and form anionic complexes.

38. (b)

XM
39. (b) . pNHCl — 3
a” XN 4,
7 = 4, formula mass (M) = 58.5, a = 5.64 x 10™° cm
4 X 58.5 §
P = =2.16 gcm ?

 6.023%10% x(5.64%1078)3

40. (a) : No. of electron pairs at the central atom

= no. of atoms bonded to it + 1/2[group number of
central atom — valency of the central atom =+ no. of electrons]
No. of electron pairs at the central atom

1 :
in NOj3 =3+515_6+1‘=3

(sp” hybridisation).
No. of electron pairs at the central atom in

in H,O" =3+ %[6 ~3—1]=4 (sp” hybridisation).

14
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41. (¢) : AG° =-2.303 RT log;, K

AG® [AH—~TAS7)
logyg K= = =S
2.303RT 2.303RT
AH® AS®

- +
2.303RT 2.303R
Comparing it with straight line equation,

y=mx+c
we get, slope (m) = AR
B¢ S0P 2.303 R
A )
and intercept (c) = 2
2303 R

42. (a) : 2.83 B.M. implies two unpaired electrons

according to the expression, . = /n(n+2) B.M. The
species Ni*", Ni*", Ti** and Co>" in the given complexes
have 3d°, 3d°, 3d°, and 3d° electronic configurations,
respectively. CN being a strong field ligand causes
pairing of electrons thus, [Ni(CN),]* has zero unpaired
electrons with dsp® hybridisation, while NH; being a
weak field ligand, does not cause pairing of electrons
thus, [Ni(NH,)¢]*" has two unpaired electrons and
2.83 B.M. magnetic moment.
43. (¢) : CaO + 2C2 5 CaC,—22 5 CH=CH
(A) (B)

44. (b) : Number of equivalents of gold deposited

= number of equivalents of silver deposited

ie Wgﬂld = 1l/"/'silw-:r
Egﬂld Eﬂilver
Esiiver X Wg:}ld 107.9x1.314
Engd = — — 657
Wsi]ver 2.158

. Atomic mass
Equivalent mass =

Oxidation no. of Au in salt
Atomic mass _ 197

657

Thus, ox. no. of Au = 3

Egnld

45. (b) : MX — M + X

H,O—— H" + OH"
At cathode : H" ions will get reduced as the standard
reduction potential of M" ions is negative (less than that
of HY).

JH" +2¢ — H,
At anode : The species having low value of standard
reduction potential are oxidised. Hence, the reaction at
anode is

2X —> X5+ 2e

The products obtained are H, at cathode and X, at
anode.

L@



with exclusive and brain storming MCQs

Practicing these MCQs help to strengthen your concepts and give you extra edge in your JEE preparation

SINGLE CORRECT OPTION OH (g,

1. In which of the following cases metal obtained by KOH CH;COONa, A

carbon reduction is in liquid state?
9 Product (Z) will be
C—=CO

O
O
] (oSl ®
(@) AG* | M2 MO T *
0. O
25
OH
C—CO (d) q
CH=CH— C—OH

|
O

3. Which of the following has the largest value of
dissociation constant K ?

/

i\

M— MO

=
>
a—>

T > 0O 0O
M — MO
T C— CO (a) (b)
(c) AG® n . O
! O 0
O
— (©) ()

(d) None of these
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10.

16

Given the following limiting molar conductivities
at 25 °C, HCl: 426 Q’'cm’mol”; NaCl:
126 Q7'cm’mol™; NaC crotonate):
83 Q' cm’mol™!. What is the ionization constant
of crotonic acid if the conductivity of a 0.001 M
crotonic acid (HC) solution is 3.83 x 10~ Q 'cm™'?
(a) 1.11 x 107 (b) 1.11 x10°°

(c) 1.11 x 1077 (d) 1.11x107

(sodium

Identify the incorrect statement among the

following.

(a) CuSO, reacts with KCI in aqueous solution to
give Cu,Cl,.

(b) CuSO, reacts with KI in aqueous solution to give
Cu, L.

(c) CuSO, reacts with NaOH and glucose in
aqueous medium to give Cu,O.

(d) CuSO, on strong heating gives CuO.

Which of the following reactions will not give
N, N-dimethylbenzamide ?

(a) @COOC2H5 + (CH;3),NH —
OCONHz + CH;Mgl —
@’COC] + (CH;),NH——

(d) @COOOC‘O (CH;),NH—>

The spin magnetic moment of cobalt in
Hg[Co(SCN),] is
(a) 1.73 (b) 2.83 (¢) 3.87 (d) 4.89

Which of the following gas molecules have
maximum value of enthalpy of physisorption?

(a) CbH, (b) Ne (c) H,O (d) H,

An organic compound forms a yellow crystalline
solid with phenylhydrazine and gives a mixture of
sorbitol and mannitol when reduced with sodium,
Which among the following could be the compound?
(b) Glucose

(d) Sucrose

(a) Fructose
(c) Mannose

The major product of the given reaction is

O,N @ = c@ CH,—2 s
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Br
C

(a) O,N C
2 : ]

Br O
B

b) OZN—@ E i; @—CH3
(c) OZN@ CH—?H—@— CH

H OH
Br Br

(d) 02N© C—C @cm

OH OH
MORE THAN ONE CORRECT OPTION

O

CH,

11. The correct statement(s) about the following sugars

H

H

X and Y is (are)

CHZOH
8 H HOH,C
OH H H HO CHZOH
i OH H
CH,OH
0

CHZOH

H
H HO OH
|
A >< H

(a) Xisa reducmg sugar ancl Y is a non-reducing
sugar.

(b) X is non-reducing sugar and Y is reducing
sugar.

(c) The glucosidic linkages in X and Y are ot and 3,
respectively.

(d) The glucosidic linkages in X and Y are P and ,
respectively.

12. Which statement(s) is/are correct regarding the

reaction given below?

Ale.KOH Mg C,H-1
X—rp NK——Y
_H, -
|(|: lZ{]% HCI (hydrolysis)
O P+7
(Acid) (Base)



13,

14.

15.

(a) Compound Y is N,N-diethylphthalimide.

(b) Compound X can be obtained by reacting P
with ammonia.

(c) Compound Z is a primary amine.

(d) Compound Y is obtained by E2-mechanism.

For the given aqueous reactions, which of the
statement(s) is (are) true?

K + K3 [FE(CN)E)] dilute H,SO,

‘1’ /nS0O
(Excess) brownish-yellow solution S

white precipitate + brownish-yellow filtrate

'

Na,$,0;
Colourless solution
(a) The first reaction is a redox reaction.
(b) White precipitate is Zn;[Fe(CN)¢]5.
(c) Addition of filtrate to starch solution gives blue
colour.
(d) White precipitate is soluble in NaOH solution.

Correct statement(s) regarding the following
reactions is/are :

OH
CH,OH

- CCl; +NaOH CHCI; +NaOH

C <

(a) product A is formed through the formation of

dichlorocarbene
(b) product A is cinnamic acid
(c) product B is salicylic acid
(d) product Cis oil of wintergreen.

The correct statement(s) concerning the structures
E, F and G is (are)

H3C—>_(O H3C—>=< OH HSC—>=< CH;

H,C CH; H,C CH; H,C OH

(E) (F) (G)
(a) E, F and G are resonance structures
(b) E, F and E, G are tautomers
(c) Fand G are geometrical isomers
(d) Fand G are diastereomers.

SOLUTIONS

(c) :When state of reduced metal changes from
solid to liquid and then gas, there is steep increase
in value of AG®. In case of (1), (2) metal obtained is
in gaseous state. In case of (3) it is in liquid state.

(c)
O

o ()
O

It contains the most reactive methylene group (*)
and resultmg anmn is stabilised by resonance.

3 @’SH@O_

(a) : A5, (HC)= A, (HCI) + A,,(NaC) - A, (NaCl)

= (426 + 83 - 126) Q 'cm’mol ' =383 Q 'cm’mol ™
The molar conductivity of HC,

1000xk 3.83x107°
G 0.001

A, (HC) = 1000

=38.3 Q'cm*mol™
The degree of dissociation,
o= An(HC) (383 Q em™mol ™) _
AZHC) (383 Q 'em’mol™l)

Co®  (107°)(0.1)°

L= L=E0

given by KCI)

(b) : C.H-CONH, + CH;Mgl - C.H.CONHMgI
+ CHy

(¢) : Hg[Co(SCN),] s Hg** + [Co(SCN),]*

Let oxidation state of cobalt be x.
x+4x(-1)=-2 = x=+2

As SCN is a weak field ligand, hence no. of unpaired

B =

il

=1.11x10™

electrons in Co** (d” electronic configuration) is 3.
So, 1, =+/3(3+2) =3.87 B.M.

(¢) : The more the liquefiable nature of a gas, the
more is the enthalpy of adsorption. Water is more

liquefiable.
. (a)
.
. (a):0,N s @cm R
H,0
o <D0y e
‘Br
8+
|R7
Br
ox<D-b-g-Or-cn.
Br O

CHEMISTRY TODAY | MAY 20 m



11. (bsc) K,Zn;[Fe(CN),], + 12NaOH ——>

O
I Whiteppt.  3[Zn(OH),](;y + 2[Fe(CN)l () + 2K
= Kl; = KI+1,
12. (b,c):(a) Y= @: N—C,H;
E’f L Sitlﬁfgn > Blue coloured complex
N-ethylphthalimide 14. (ﬂ,C,d) -
(b) " & OH OH
[ ll COOH
& _OH C < CClyt NaOH
@I + 2NH; —> @( N— ~
C—OH c” 53“‘“{’;‘; sl lCHClﬁ NaOH
] |
O O H*\I{CHJLDH OH
(P) (X) CHO
(c) Z=C,H;—NH, (primary amine) OH 'lCl)
(d) The phthalimide anion is a strong nucleophile C—O—CH,
and it reacts with ethyl iodide by an Sy 2 mechanism Salicylaldehyde
. 3 . . [A:}
to give an N-ethylphthalimide. Ol of wicsergreen
dil.H,S0, (C)

13. (a,c,d) : Klw) + K3[PE(CN)5](HQ] >
Excess I{I3{aq) + K4 [PE(CN),E;] (aq) Z“SOé{uq} N

Brownish-yellow

KEZH3[FE(CN)5]2 or [KZZH{FE(CN)E}]i, + KI?}{HC})

White ppt. White ppt. trical diast
COIMEelrical 1SOomer are diastercoIiners.
Kl3(ag) + N2,8,05— I (0 + $40%(a0) 5 PO

Colourless

. (bye,d) : Eand Fas well as E and G differ in position
of H atom, so these are tautomers not resonating

structures. F and G are geometrical isomers and
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Which of the following thermodynamic conditions
at constant pressure and temperature is necessary
for the spontaneity of a process?

(a) d(U-TS+PV)>0

(b) Ad(U-TS+PV)<0

(c) d(lU-TS+PV)=0

(d) d(U+TS+PV)<0

The product (I1I) of the following reactions sequence is

C=CH o, , YHCOOH
(i) C=CH — R

COOH

LO/ + (II)

(i) PhMgBr

i) (11 s (111
(ii) (II) ) H0" (I1I)
CH,— COOH
Jo)
COOH

el

COOH CHO
Jogue s

In the manufacture of H,S0,, the nitrated acid
from the Gay-Lussac’s tower is chemically

(a) NO,-H,SO, (b) NO-H,SO,

(c) NO-2H,S80, (d) NO-HSO,

Find the equilibrium constant for the reaction,

Cu** +In** = Cu" + In’*

Given that, Eg 2+t = 0.15 V, Efpasp+ = 0.4V,
In3*n* = -0.42 'V

(a) 10" (b) 10"
(c) 10%° (d) 10'®

The reaction of cyclooctyne with HgSO, in the
presence of aqueous H,SO, gives

with Numerical Value Type Questions

O WO
@) @w( Y ’

For the two gaseous reactions, following data is
given :
3 1 =

the temperature at which k; becomes equal to k, is
(a) 400K (b) 1000 K
(c) 800 K (d) 1500 K

The number of hexagonal faces present in a
truncated octahedron is

(a) 6 (b) 8

(c) 4 (d) 16

Identify the product for the given reaction.
O

| s
CH,— CH, é OC,Hx NaOH . product

H,0

(a) CH,— CH, C— O

0O

Lo
(b) CH,— CH, O
(c) CH,CH,—O—H
(d) Both (a) and (b)

In the given Ellingham 4
diagram, X, Y and Z T| %
represent graph for metal E&| Y ><

s HE| X ;
oxides. At temperature 0, ;
below 983 K < - 983K

(a) Y will reduce oxide Z
(b) Y will reduce oxide X
(¢) Z will reduce oxide X
(d) Z will reduce oxide Y.
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10.

11.

12.

13.

14.

15.

16.

D

Which one of the following represents the correct
increasing order of bond angles in the given
molecules?

(a) H,0 < OF, < OCl, < ClO,

(b) OCl; < ClO, < H,0 < OF,

(c) OF, < H,0 < 0Cl, < ClO,

(d) ClO, < OF, < OCl, < H,0

Predict the order of A, for the following compounds :
I. [Fe(H,0)]*
[I. [Fe(CN),(H,O),]
11 [Fe(CN),(H,0),]*
(a) (I) < (II) < (III)
(b) (II) < (I) < (III)
(
(

(c) (III) < (II) < (I)
(d) (II) < (III) < (I)

Reaction of cyclohexanone with dimethylamine
in the presence of catalytic amount of an acid
forms a compound if water during the reaction is
continuously removed. The compound formed is
generally known as

(b) a Schiff’s base

(d) an imine.

(a) an enamine
(c) an amine

Which of the following is aromatic?
(a) [10]-Annulene (b) [14]-Annulene
(c) [16]-Annulene (d) [18] -Annulene

The electronegativities of H and ClI are 2.1 and 3.0
respectively. The correct statement about the nature
of HCl is

(a) 17% ionic
(c) 50% ionic

(b) 83% ionic
(d) 100% ionic.

Identify I, ITand III for the given reactions sequence.

FeCr,0, — 5 Na,CrO, LT Na,Cr,0- L

Na,Cr,0y
I I1 I11
(a) Na,COs/air, A H,S0, L
(b) NaOHy/air, A C, A C, A
(¢) Na,COj/air, A C A C.A
(d) NaOH/air, A AL A CA

1.325 g sample of fertilizer is heated with H,SO,
and then treated with alkali. The gas evolved is
passed into 50.0 mL of 0.2030 N H,SO,. 25.32 mL
of 0.1980 N NaOH are required for the titration
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17.

18.

19,

20.

of unused acid. The percentage of nitrogen in the
fertilizer is
(a) 5.30%
(c) 4.99%

(b) 5.43%
(d) 6.01%

A tripeptide (X) on partial hydrolysis gave two
dipeptides Cys-Gly and Glu-Cys, i.e.,

CH,CH,COOH CH,SH
, | | .
NH;—CH— ¢ —NH—CH—C—0
O O

Glu-Cys
CH,SH
and NH,—CH— ¢ —NH—CH,—C—0
O O
Cys-Gly

Identify the tripeptide.
(a) Glu-Cys-Gly
(c) Cys-Gly-Glu

(b) Gly-Glu-Cys
(d) Cys-Glu-Gly

Which is not correct?

(a) Ge(OH), is amphoteric.

(b) GeCl, is more stable than GeCl,.
(c) GeO, is weakly acidic.

(d) GeCl, in HCI forms [GECIG]Z_ ion.

The enthalpy change involved in the oxidation of
glucose is —2880 kJ mol™'. 25% of this energy is
available for muscular work. If 100 kJ of muscular
work is needed to walk one km, what is the
maximum distance that a person will be able to
walk after eating 120 g of glucose?

(a) 4.80 km (b) 5.25 km
(c) 3.80 km (d) 5.75 km

Elastol is a polymer used to cleanup oil spill. It is a
non-toxic, non-dispersant chemical. One gallon can
remove 150 gallons of heavy oil. The monomer of
elastol is

(a) CH,=CH—CN (b) CH,= C— CH,

|
CH,

() CH,=C— COOCH,

|
CH,

(d) CH,= CH— Ph



NUMERICAL VALUE TYPE

21. 29.5 mg of an organic compound containing
nitrogen was digested according to Kjeldahl’s
method and the evolved ammonia was absorbed
in 20 mL of 0.1 M HCI solution. The excess of the
acid required 15 mL of 0.1 M NaOH solution for
complete neutralisation. The percentage of nitrogen
in the compound is

22, A welding fuel gas contains carbon and hydrogen
only. Burning a small sample of it in oxygen gives

3.38 g carbon dioxide, 0.690 g of water and no other

products. A volume of 10.0 L (measured at STP) of 5.

this welding gas is found to weigh 11.6 g. The total
number of C and H atoms in the molecular formula
of gas is

23. 18 g of glucose (CcH,Og) is added to 178.2 g of
water. The vapour pressure of water (in torr) for this
aqueous solution at 100°C is . B

24. Bromine monochloride, BrCl decomposes into
bromine and chlorine and reaches the equilibrium
: 2BrCl ) == Bry(,) + Cly,) for which K. = 32 at 500
K. If initially pure BrCl is present at a concentration
0f3.3 x 10~ mol L', then its molar concentration in
the mixture at equilibrium is x x 10™* mol L. The
value of x is

25. x mL of 0.5 M H,S0, is needed to dissolve 0.5 g of
copper (II) carbonate. The value of x is 7.

SOLUTIONS

1. (b
(b) x

2, (b):

é=cn CooH
O<C =CH —> COOH ;4 >HCcoOH
(D \
i COOH
H3O+ Ph_E{: ,,-:';’ > PhMgBr 3‘0 M O/
~[‘ > OMgBr (1) °
PhCOOH
(I11)
3. (d):2H,SO,4+ NO + NO,—> 2NO-HSO, + H,0
4, (a):Cu* +e¢ — Cu™; AGS =-0.15F
In*t +e — In"; AGS = +0.40 F

In* — In’"+ 2¢7; AGS =-0.84F
C®+In* > Cu"+In°"; AG°=-059F
AG® = —nFE° = -0.59 F
or -1 X EEE“ F=-059F EEH =059V
0.0591
At equilibrium, E2 = log K.
0.0591
t @.59= l log K.

0.59
Hence, K, = antﬂng[ ) =10
0.0591

(d): Q| + H,0
Cyclooctyne

| OH

Tautomerises
b
H

(b): A— B; ky = 1010,-20000/T
C— Dyk, = 1012,-24606/T
When, k; = k,

1[]1 [}E—ZDDD[}KT —

A606/T _ 10

4606
— = 2.303 log 100 = 2.303 x 2

H,S0,/HgSO,,

O

(S

Cyclooctanone

10126—246{]6J’T

4606

= = 1000 K
2.303 %2

(b) : Truncated octahedron has 14 faces, 8 regular

hexagonals and 6 squares.

O

1 o
(d):CH,-CH, - C- OC,H; >

O
Il &

|

| =
OH + CEH.EO

or l O
|l

Cﬁ% CH,-CH,-C~0"
CHy~CHy-C £ OC,H; + C,H.OH
)
) o
| > CHy - CHy~ C+ GHSO
¢ O

¥

O
o _
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10.

11.

12. (a):
OH
Q@H?NH@HM;@; —
N(CH3)2
>
H
(CHE,)ZN—@# (C:“Ia)zﬂ

13.

14.

15.

16.

22

(a) : AG° of Yisless than Z and hence, it will reduce
oxide of Z.

(a) : The value of A, for mixed ligands depends on
the additive contributions of the ligand strengths.
Since, CN™ has greater ligand strength than H,O,
the strength increases as the number of CN™ ions
increases. Hence, the correct order of A is IIT > 11 > I.

H,O | ¥
.‘.._

(CHj3),

H

(d): [18]-Annulene is aromatic since it is planar and
contains (4n + 2) m-electrons. Although annulenes [10]
and [14] also contain (4n + 2) m-electrons but the
crowding of hydrogens inside the ring prevents

planarity and hence are not aromatic.

(a) : % ionic character = 16(4 — X5) + 3.5(4 - xB)Z
=16(3.0 — 2.1) + 3.5(3.0 - 2.1)?
=144+ 2.835=17.235=17%

(a) :
4FeCr,0, + 8Na,CO; + 70, —f"l
LN A

<
(I)

8Na,CrO, + 2Fe,0; + 8CO,
H,S0,(1I)

2Na,CrO,
3CO + Nﬂzcrz 04‘(

> Na,Cr,0O- + Na,SO, + H,O
3C(IT)

(b) : Weight of sample (W) =1.325¢
Volume of acid (H,SO,) used (V) = 50 mL

Normality of acid (N;) = 0.2030 N
Volume of alkali required (V,) = 25.32 mL
Normality of alkali (N,) = 0.1980 N
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17.

18.

19.

20.
21.

Milliequivalents of H,SO,, left after reaction with NH;
= Milliequivalents of alkali used for neutralisation
of rest H,SO, = N, V, =0.1980 x 25.32 = 5.013
Milliequivalents of H,SO, taken to absorb NH,

=N,V

=(.2030 x 50 = 10.15

Milliequivalents of H,SO, which has reacted
with NH;(x) = Milliequivalents of acid taken

- Milliequivalents of acid left
=10.15-5.013 = 5.137

1.4 1.4 %5137
Now, % N = _x =
W L:325

(a) : Since the tripeptide on hydrolysis gave two

= 5.43%

dipeptides Glu-Cys and Cys-Gly. Hence, cystine
must be in between glutamic acid and glycine.

(l'.’I-IZCHZCOOI—I

ﬁJHSCH—C—NHCH—(”?NHCHz(I“T—O‘
O HSCH, O O
Glu-Cys-Gly

(b) : Ge** is more stable than Ge**, thus GeCl, is
more stable than GeCl,.
(a) : Molar mass of glucose (C.H,,0,) =180 ¢ mol™
Combustion reaction of glucose can be written as
CeH 206(5) + 60,4 = 6COy ) + 6H,0(p;
AH = -2880 k] mol "
Number of moles of 120 g of glucose
120 2
= 5 = e mol
180 g mol 3

Enthalpy available from 120 g of glucose

2

S X 2880=1920k
. 25
Enthalpy available for muscular work = 1920 x —

100
= 480 k]
Distance to which a person can move

1 km
= x 480 k] = 4.80 km
100 K]
(b) : Elastol is a polymer of 2-methylpropene.
(23.7)

The % of N according to Kjeldahl’s method



L4AXN XV
- W
N, = Normality of the standard acid =0.1 N
w = Mass of the organic compound taken
=29.5mg=295x10"g
V = Volume of N, acid neutralised by ammonia
= (20 - 15) =5 mL

14X 0.1.X5
= %N = = DT
295 x 10

22. (4) : Number of moles of CO,

No. of moles of C = 0.0768

0.690
No. of moles of H,O = - T 0.0383

.. No.of molesof H=2 x 0.0383 =0.0766

(i) The ratio of moles of C to H is 0.0768 : 0.0766
or 1:1

Therefore, empirical formula = CH

(ii) 10.0 L of fuel gas at STP weighs

11.6%224

10
. Molar mass of gas = 25.98 g = 26 g mol ™

=2598 ¢

molar mass 26
(if) 1 =— == =2
empirical formulamass 13

. Molecular formula = (empirical formula),
The total no. of C and H atoms in C,H, =4

23, (752.4): 2 " Ps - "
Ps N
760—p,  18/180 1/10

p,  1782/18 9.9

1
= 76{]—pszﬁps = 760X99-99p . = p,

= 100p, =760 x 99
760 x99

— — =752.4 torr
Ps 100
Initial 3.30 x 10~ mol L™! 0 0
Ateq. (3.30 %107 - x) ; ,’;
2 2
K, = x / )(x; ) _ =32 (Given)
(3.30X107° — x)
or ~ _ =[32=566
2(3.30 10~ — x)

or x=11.32(3.30 x 107 - x)

or 12.32x=11.32x3.30x 107

or x=30x10"°

. Ateq., [BrCl] = (3.30 x 10 - 3.0 x 107°)
=0.30x 107 =3.0 x 10 *mol L™
25. (8.09)

Applying Dilution law,
MV, =M,V,

meq. of H,SO, = meq. of CuCO,

Mol. wt.

Valency

Eq. wt. =

Equivalent weight of CuCO; = M _1235

2 2

0.5x2x1000
123.5

2x05x%xV,=
= V;=8.09 mL
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PRACTICE PAPER 2020

1.

D

Two weak acid solutions HA; and HA,, each with

the same concentration and having pK, values
3and5, are placedin contact with hydrogen electrode
(1 atm, 25 °C) and are interconnected through a salt
bridge. The emf of the cell is

(a) 0.21V (b) 0.059 V

(c) 0.018 V (d) 0.021 V

An ideal gas in a thermally insulated vessel at
internal pressure = P, volume = V; and absolute
temperature = T, expands irreversibly against
zero external pressure, as shown in the diagram.
The final internal pressure, volume and absolute
temperature of gas are P,, V, and T,, respectively.

For this expression, which is incorrect?

pe— S
‘ | Pw=0
H H

Irreversible
P ext — 0

Py, Vi, T

'\Ihermal insulation

(d) P,V,' = PV

(a) =0
(€} PyVy=PiV;
Cellulose upon acetylation with excess acetic

anhydride/H,SO (catalytic) gives cellulose triacetate
whose structure is

AcO
AcO H S O%
(a) AcO Q OAcH
H H
H O AcH

O H 4 0Ac

OAc H H
-§- H OAc

H OAc
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AcO

Ac Q O?

AcO o O OH H
H Q OH H X y
(b) OH o OH
3 H
H
AcO AcO

H OH H 00%
OAcH OAcH
OAc OAc
AcO Ac AcO
H OH H OH H O(y?
(d) ? H H H H H H
O

OAc OAc OAc OAc OAc OAc

4. Which of the following statement(s) is/are correct

for the reaction given below?

@CHO b3 RO, . Ay
G-oneg

(2) CHO

(a) It is an example of aldol condensation.
(b) X = HCHO, Y = Acetal
(c) X = CH;CHO,

Y = 3-Hydroxy-3-phenyl propanaldehyde
(d) It is Claisen-Schmidt condensation.
Compound X,(C;H¢Br) does not add Br,/CCly.
On treatment with alcoholic KOH gives Y(CsHy),
which adds to Br,/CCly. (Y) on ozonolysis gives Z,
(CsHgO,). (X) could be



Br 45
Br T 4.0 -
(a) \_O (b) 3.5
= 3.0 4
£ 25~
Br Br A, 20~
! | 1.5 -
(c) (d) 1.0
0.5 -
Which of the following statements are incorrect? ) o S e s o S ) o — " T—
. 0.0 0.5 1.0 15 20 25 3.0 35 40 45 50 55 6.0
NW V(L) >
(a) N Nz is more basic than (CHj;);N:.
LN -/ 9. The weight of a cubic crystal of NaCl which contains

2.57 x 10%! unit cells is given : NaCl crystallises in

@ . fecc structure
(b) =\/~  torms white precipitate with Ag,)

most readily. 10. Total net hydrogen atoms which are available for

hydrogen bonding from 1°, 2° and 3° amines in an
N(CH;),

(c) H3C\©/ CH, is more basic than e
11. To 8.4 mL H,0,, excess of acidified solution of KI
was added. The iodine liberated, required 20 mL of
ML) 0.3 N Na,S,0;3 solution. Volume strength of H,O,
solution is
(CH;);C C(CHj3); 12. Total number of stereoisomers for the compound

H5C OH O

O—H O Q:
(d) dj and Cuj are resonating Hi aplg—si Ly s
: )
) :

H,C” “CH,

structures to each other. Answer Q. 13 to 15 by appropriately matching
the information given in the three columns of the
following table :

Columns 1, 2 and 3 contain reactants, gaseous products

(b) 4-nitroiodobenzene is heated with copper and the yield of gaseous products respectively.
powder in a sealed tube i ol T ol “

() H,+0,— | (i) CH (P) 0.44
conc. HNO; + conc. H,S0, 1 é z ; 4 &

4, 4’-Dinitrodiphenyl is obtained when

(a) 4-nitrochlorobenzene is heated with Na/ether

Cufumn 1

(c) diphenyl is heated with a mixture of

(d) nitrobenzene is treated with 4-nitro- ) C+0,— (i) CO; | Q) 1.125 ¢

chlorobenzene in presence of anhyd. AlICl;. lg 1g

(IIl) CaCO, — | (iii)) NH; | (R) 1.2 g
lg

One mole of an ideal gas is taken from a to b along
two paths denoted by the solid and the dashed lines

as shown in the graph below. If the work done along

the solid line path is w, and that along the dotted | IV) N, + H, — | (iv) HyO (S) 1375 ¢
lg lg

line path is w, then the integer closest to the ratio

R, 5 13. Which of the following combinations represents
w

5 thermal decomposition reaction?
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14.

(@) (ID-()-(P)  (b) (D-()~(Q)
(c) (ID)=(ii)~(S) (d) (11D)(ii)~(P) =

Which of the following combinations produces
highest number of gaseous molecules?

(a) (D-(iv)-(Q) (b) (II)-(ii)-(S)

(c) (IIT)-(ii)-(P) (d) (IV)-(iii)-(R)
In which of the following combinations product
contains maximum number of atoms?

(a) (II)-(ii)-(S) (b) (IV)-(iii)-(R)
() (D-(iv)-(Q) (d) (III)-(ii)-(P)

Answer Q. 16 to 18 by appropriately matching the information given in the three columns of the following table :
Columns 1, 2 and 3 contain reactants, reaction conditions and products respectively.

Column 1 Column 2 Column 3
R e T Chae
) Ph\f—-\g’CH?) (ii) “{;:2;, (Q) Cgﬁg
(1) (:/( ’ i) o l(R) TNA{O)=0
(IV) CHy=( =0 (iv) SOHHL0" (S) CH,COOH + PhNH,

16.

17.

18.

19.

D

Which combination is correct? 20.
(a) (I)-(1)-(R) (b) (II)-(iv)-(Q)
(c) (I)-(1)-(Q) (d) (IV)-(ii)-(R)

Which combination will follow Beckmann
rearrangement?

(a) (I)-(ii)-(R) (b) (I)-(ii)—(S)

(c) (IV)-(iii)-(S) (d) (II)-(ii)-(P)

Which of the following combinations will lead

to the product containing minimum number of 5
o-hydrogen?

(a) (II)-(iv)-(P) (b) (IV)-(iii)-(P)

(c) (I)-(i1)—(S) (d) (IID-(1)-(Q)

The radii of two of the first four Bohr’s orbits of the
hydrogen atom are in the ratio 1 : 4. The energy
difference between them may be

(a) either 12.09 eV or 10.2 eV

(b) either 2.55 eV or 10.2 eV

(c) either 13.6 eV or 3.4 eV

(d) either 3.4 eV or 0.85 eV.
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In the given reaction,
P+Q — R+S
the time taken for 75% reaction of A
P is twice the time taken for 50% N
reaction of P. The concentration of [Q] \
Q varies with reaction time as = >
e

shown in given figure. The overall
order of the reaction is

(a) 2 (b) 3

(c) 0 (d) 1

In a set of reactions, ethyl benzene yielded a product D.

CH,CH; () KMPOJKOH,% A Br,/FeBr, s B
(ii) HRO T )
‘ C,H-OH/H

> L,

‘C should be
COOC,H;

Jo)\
Br
(b) @CHZ—FH—COOCZH5
Br




22. Enthalpy is equal to

5| NG/T) 2| G /T)
(a) 12[ } (b) —T [
oT Ip

AL
"4

9

——

&
', (R
< g

23. A compound M X, has

cubic close packing (ccp)

arrangement of X. Its unit | EO L =0

cell structure is shown il )

in the given figure. The O

empirical formula of the

compound is
(a) MX
(c) MyX

(b) MX,
(d) M5X,4

Read the following passage and answer Q. 24 and 25:
A hydrocarbon whose molecules contain two double
bonds is simply called diene. Conjugated dienes are

thermodynamically more stable than isolated dienes.
Following reaction sequence is the synthesis of a diene.

CH; " CH; 5
(:ECHB -L[:IU Tem “:th E} Y
OH > CH, peratur

I [ 1

24. The number of carbocation(s) formed in the
conversion | to 11 is

(a) 1 (b) 4 (c) 2 (d) 3

25. Compound Y is
@IS .
CH,
o (X
H

CH,
o (X
CH,
SOLUTIONS

At anode : E{H_I_f'ng}g — EB(H"'HHE}E + 0.059 (PH)Z
At Cﬂthﬂde - E{H-I_a'rHjh = EG{H+;"'H1)] + 0.059 (pH)l

We know, [H*] = Ca.= [K.C, (pH = -log[H*])

1 1
pH; = 5 PK; -5 log C

@ CHEMISTRY TODAY | MAY 20

1 1
pH, = » pKy, - log C

Ecen = Entm,), — Ewmtm,),

1 1 0.059
= (.059 {2 pKﬂ;l ~ PK,, } Sy (5-3)=0.059V

(d) : Since vessel is thermally insulated, i.e., the

process is adiabatic hence, g = 0.
Also, P,,, =0, hence w=0
From 1% law of thermodynamics, AE = g + w
AE=10
AT=0 or T,=1,
[ Internal energy of an ideal gas is a function of
temperature. |
Applying ideal gas equation, PV = nRT
where n, R and T are constant.
then P,V, = P,V,
Equation, PVY = constant, is applicable only for
ideal gas in reversible adiabatic process.
Hence, P,V,"' = P,V equation is not applicable.
(a): Cellulose is a linear-chain polysaccharide of
D-glucose which is joined by [3-glycosidic linkage
between C-1 of one glucose and C-4 of the next
glucose. In one unit, only three —OH groups

are free to undergo acetylation to form cellulose
triacetates.

(a, ¢) : NaOH,,y== Na" + OH"

HLEH,CHO + O
A )

alo O-
CcHe— I + CH,CHO —> C,H,—C—CH,CH

—— CH,CHO

H H
0" B
~-OH | H—OH
J
OH

B-elimination |

: Cc<H:—C—CH,—CHO
1eat |
(-H,0) H
l (V) (Aldol)
CH:—CH=/CH—CHO
(£)

Cinnamaldehyde



Br
b): alc. KOH N 0,
(b) é > <> an‘HEO} O

|
OHC—(CH,),—C—CH,

(b, d) :

— Due to partial
double bond character
(bond energy is high)

Moreover, resonance involves the delocalisation of
only charge or electrons but not the atoms.

(a,b,c) : Due to the presence of double bond
character in p-nitrochlorobenzene and high bond
dissociation enthalpy, it does not show coupling
reaction like all three.

(2): The solid line represents an isotherm as the
product of PV is constant throughout. The product
of PVis (4 atm) (0.5 L) i.e., 2 atm L. The work done

along the solid line is equal to area under the line

and is given by the expression :

ATTENTION
COACHING
INSTITUTES .

a great offer from
MTG

doorstep.

Phone : 0124-6601200 | 09312680856

e-mail : sales@mtg.in | www.mtg.in

= (1 mol) (2 atm L mﬂl'l) In (%_gj

=4.794 L atm (*."PV:=RT)

The work done along the dotted line (which is sum
of the areas under each line) is

—w, = PAV
-wy = (4 atm) [(2.0-0.5) L] + (1 atm)
[(3.0 - 2.0) L] + (0.6 atm)[(5.5 - 3.0) L]
=(6+1+1.5)Latm=38.5Latm

CWa) _ 85 o0
(—w,) 4.794

(1): Weight of cubic crystal

= No. of unit cells x Mass of one unit cell

Mass of one unit cell = 4 x mass of 1 NaCl formula
unit

4X58.5 o
= g=3.885x10"" g

6.022%10%>

Thus, weight of cubic crystal

—2.57 x 10*! x 3.885 x 107

—998x10 =021 ¢

10
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10.
11.

12.

13.

14.

D

(6)

(4): H,0, + 2" + 2H" —» 2H,0 + I,
428,08 —3 5,05 +41

N,V =N,V,

(HyO,) (Nay$,03)

N;x84=03x%x20 = N,;=0.7143 N

Normality of H,0O, is related to x (i.e., volume

strength) by relation,

N=5_"";=> x=N; x5.6=0.7143%5.6=4

(8) : It has three chiral carbons, hence number of
stereoisomers will be 8.
(d): CaCO;—2— CaO(y + COy
lg
100g CaCOj5 gives = 56 g CaO and 44 g CO,
1 g CaCO; will give 0.56 g of CaO and 0.44 g of
CO, respectively.

(d): (a) 2H, + O,— 2H,0; O, is limiting reagent.
lg lg 1.125 g

18 g of H,0 = 6.022 x 10~ molecules of H,O
6.022 %10
18

= 0.38 x 10** molecules

(b) C + O, —— CO,; O, is limiting reagent
lg 1¢g 1.375 ¢

44 g of CO, = 6.022 x 10> molecules of CO,

x1.125

1.125 g of H,O =

6.022 %10
44

1.375 g of CO, = x1.375

— 0.19 x 10%° molecules

(c) CaCO;—> CaO + CO,
lg 0.44 ¢

44 g of CO, = 6.022 x 10*° molecules of CO,

6.022 10>
44

= 0.06 x 10*> molecules
(d) N,+3H, —> 2NH,

lg lg 1.2 ¢
17 ¢ of NH; = 6.022 x 10* molecules of NH;

X 0.44

0.44 g of CO, =

23
12 g of NH, = 6022x10%

17

— 0.42 x 10*> molecules
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18. (a): (P) CH=CH-—

< (b). (El) C + 0243' COQ

lg l g 1.375¢

44 g CO, = 3 N4 atoms

3
1.375 g CO, =_4—4 X1.375 N4 atoms

= 0.094 N, atoms
(b) N, + 3H,—— 2NH;
lg 1lg l.2¢
17 g NH; =4 N, atoms

4
1.2 ¢ NH;4 :1_7 x1.2 N, atoms

= (.28 N4 atoms

(c) 2H,+0,—> 2H,0
lg  lg 1.125 g

18 ¢ H,0O = 3 N4 atoms
3
1.125 g H,O T x1.125 N , atoms

=0.19 N, atoms

(d) CaCO;—— CaO + CO,
lg 0.44 g

44 ¢ CO, = 3 N, atoms

3
0.44 g CO; =— %x0.44 N, atoms

o
=0.03 N4 atoms
16. (¢):
O (i) OH (ii)
E:/r/ LiAlH, )Cr (i) H* (from conc. H,80,)
(T11) ; ‘L
OH
CHO_ i) Oy @ Oél A .
CHO® av) ST H <70 H
(Q) ZH.I"HEO
17. (b)

O

@ |
—OH One o-hydrogen

B/
(Q) iggg Four o-hydrogens
G!
3 i



19.

20.

21.

22.

32

Three 0.-hydrogens

2
by w1 om ]

Among the first four orbits n; and n, can be 1 and
2 or 2 and 4.

Energy difference can be :
E,-E,=102eV or E;-E,=255eV

(d): For P, if tsp0 = x then tr50 = 2x

This is true only for first order reaction.

So, order with respect to Pis 1.

The graph shows that amount of the substance
reacted is proportional to the time, which is true
for zero order reaction. Hence, order with respect
to to Q is zero.

So, overall orderis 1 + 0 =1

CH,CH, COOH

(a) - (i.] Kh‘1ﬂ0,p‘“KOH. :':"L} BI'EJ'FEB['}
(ii) H,O" (—COOH is
' m-directing)

Ethyl benzene Benzoic acid

COOC,H; (4) COOH

C,H-OH/H"
Q, <= Q.
Br Br

m-Bromobenzoic acid

Ethyl m-bromobenzoate

(C) (B)
(b): We know that, G=H - TS i)
G=E+PV-TS ' H=E+ PV]

AG = AE + PAV + VAP — TAS - SAT
TAS = AE + PAV
AG = VAP - SAT

At constant pressure, AP = 0

aG ...(ii)
AT
From eqns (i) and (ii),

G=H+T -&—G- or G=H+T[§E)
&) aT p
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H G +1(8G) d(G/T)
oy S -
i % T\OT s I oT 1,
H:_TZ[B(G/T)}
JoT Ip
3. (b): Contribution by 8 X atoms present at the
corners =_.;><8=1

Contribution by 6 X atoms present at the face

centres =6 ><.1 =3
2

Total X atoms in one unitcell=3+1=4

Contribution by 4 M atoms present at edge centres

1
=4XxX— =1
4
Contribution by 1 M atom present at body centre

=1xl =1
Thus, total M atoms in one unitcell=1+1=2
RatioisM: X =2:4=1:2
Thus, empirical formula is MX,.

4. (¢):

CH; CH, CH,
CfCH;, St 5 CH; ——5> CH,
B +

-H,0
OH OH,

2° carbocation
1.3 (Less stable)

l,i,z-melhyl shift

CH; CH;
O o 8
CH, CH;

I 3° carbocation
(More stable)

@



PRACTICE PAPER

At 700 K the equilibrium constant for the reaction
Hy(g) + Ly = 2HI,) is 54.8. If 0.5 mol/L of HI,,
is present at equilibrium at 700 K, what are the
concentrations of Hy(,y and I,(,), assuming that only
HI ;) was present initially?

(a) 0.0675, 0.0675 (b) 0.0675, 0.0337

(c) 0.0337, 0.0675 (d) 0.0337, 0.0337

When MnQO, is fused with KOH, a coloured
compound is formed. Which of the following is the
correct pair of compound and its colour?

(a) K,MnO, purple green(b) KMnO,, purple

(c) Mn,O3, brown (d) Mn;QOy, black

Which reagent is useful in separating benzoic acid
from phenol?

(a) Dil. HCI (b) Dil. H,504

(¢) Conc. H,SO, (d) 5% NaHCO,

Which of the following is not correct regarding

physical adsorption?

(a) On increasing temperature, it increases
continuously.

(b) Its molar enthalpy is low.

(c) This is not specific in nature.

(d) It is reversible in nature.

The enthalpy of combustion of carbon to CO,
is —393.5 k] mol™'. The heat released upon the
formation of 35.2 g of CO, from carbon and
dioxygen gas is

(a) 4.8 x 10° K] (b) 3.1 x 10° kJ

(c) 5.9 x 10° kJ (d) 6.7 x 10° kJ.

When phosphorous acid is allowed to react with
sufficient quantity of KOH, which of the following
product is obtained?

(a) K53PO;, (b) KH,POs;

(¢) K,HPO;, (d) KHPO;

In which of the following species, Cr is in the
+3 oxidation state?

(a) CrO;~ (b) Cr,O7 (¢) CrO, (d) Cr,04

10.

11.

Which of the following will produce a buffer

solution when mixed in equal volumes?

(a) 0.1 mol dm™ NH,OH and 0.1 mol dm™ HCI

(b) 0.05 mol dm™ NH,OH and 0.1 mol dm™ HCl

(c) 0.1 mol dm™ NH,OH and 0.05 mol dm™ HC

(d) 0.1 mol dm™ CH5COONa and 0.1 mol dm™
NaOH

The portion of edge length not occupied by atoms
for scc, fcc and bec are respectively (a is edge length)

() o;a[1-§}a(1—%)
(b) ::{1—\/_];0; a(z—%]

3
2

(c) 0; a[l—\/lz ]; {1—%]

(d) ::1;2\/5 a;ga

Which of the following chlorides cannot be obtained
in the anhydrous state by heating the hydrated salt?
(a) MgCl, (b) CaCl, (c¢) SrCl, (d) BaCl,

The following data pertain to a reaction between
Aand B:

S.No. [A] | B] Rate
(mol L) (molL™) (molL's™
I 1x102% 2x10% 2x10™*
11 2x107°% 2x10% 4x10™*
I 2x10%2 4x10? 8x10™

Which of the following inference(s) can be drawn

from the above data?

(i) Rate constant of the reaction is 107,

(ii) Rate law of the reaction is k[A] [B].

(iii) Rate of reaction increase four times on doubling
the concentration of both the reactants.

(a) (i), (ii) and (iii) (b) Only (i) and (ii)

(c) Only (ii) and (iii) (d) Only (iii)
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12.

13.

14.

15.

16.

17.

18.

19.

20.

D

Which one would give H,O, on addition of HCI?
(a) MnO, (b) PbO,
(c) BaO (d) None of these

The A¢H® for COyg), CO(y ancll H,0/,) are -393.5,
-110.5 and -241.8 kJ] mol ~ respectively. The
standard enthalpy change (in kJ) for the reaction
CO(g) T HzO(g) — COZ(g) g Hz(‘g} 18

(a) 524.1 (b) 41.2  (c) -262.5 (d)-41.2

Which of the following compounds can exhibit
tautomerism?

(a) C¢H;CHO (b) CcHsCOC(CH;3);

(c) C¢H;COCH,CHO (d) C4H;COCgH;

The time required to coat a metal surface of
80 cm” with 5 x 107 cm thick layer of silver
(density 1.05 g cm ™) with a passage of 3 A current
through a silver nitrate solution is

(a) 115 s (b) 125s (c) 135s (d) 145

Which one of the following statements is true?

(a) In aqueous medium, HF is a stronger acid than
HCI.

(b) HCIO, is a weaker acid than HCIO;.

(c) HNOj; is a stronger acid than HNO,.

(d) H,POj; is a stronger acid than H,S0Os;.

Two aqueous solutions A and B, are separated by a

semi-permeable membrane. The osmotic pressure of

solution A immediately begins to decrease. Which of
the following statements is true?

(a) The solvent molecules are moving from the
solution of higher osmotic pressure to that of
lower osmotic pressure.

(b) The initial osmotic pressure of solution B is
greater than that of solution A.

(c) Solvent molecules are moving from solution B
into solution A.

(d) Both (a) and (b).

Which of the following alkenes is most reactive
towards cationic polymerisation?

(a) CH,— CHCH,  (b) CH,— CHCI

Which of the following hybridisations is possible
for square planar molecules?

(a) sp’d  (b) dsp® () dsp®  (d) sp°d”

Product (C) for the following reaction is
Br

@+CH3—BI‘ AR ()

(A) (B)
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21.

22,

23.

24,

Br Br
(a) (b) @\
CH,
Hj
CH;

(¢c) @ (d) none of these.

Consider the following six electronic configurations

(remaining inner orbitals are completely filled) :
3p 3s 3p

W [11

3s

S o O o Rl 1
3s 3d

Vi 1M
4s 3d

M)

L11.

IV.

4s 4p

VA I
45 3d

vi. Wl [T

Mark the correct option.

(a) Stability order : V > 1> 1V > III.

(b) Order of spin multiplicity : IV > IIT =T > II.

(c) V does not violate all rules of electronic
configuration.

(d) If VI represents A and when A" kept near a
magnet, acts as diamagnetic substance.

Volatile nature of halogens is because

(a) the halogen molecules are more reactive

(b) the force existing between the molecules are
only weak van der Waals' forces

(c) halogen molecules are bounded by strong forces

(d) halogen molecules are bounded by electrostatic
forces.

Addition of BHj; to trans-2-butene followed by
reaction with H,O,, would give the product which is
(a) achiral compound (b) racemic mixture

(c) meso compound

(d) optically active compound.

Fructose on oxidation with HIO, gives

(a) two moles of formaldehyde + four moles of
formic acid

(b) two moles of formaldehyde + three moles of
formic acid + one mole of carbon dioxide

(c) one mole of formaldehyde + five moles of
formic acid

(d) three moles of formaldehyde + three moles of
formic acid.



25.

26.

r i 8

28.

29.

30.

31.

32.

D

Determine the enthalpy of formation of B,Hg in kJ/mol
of the following reaction :
BZHﬁ(g) + 302@) N— BZOS(S) + 3H20(g}
Given : A H° = -1941 kJ/mol;

AfH® (B,03, 5) = -1273 kJ/mol;
AfH“' (H,O, g) = -241.8 kJ/mol
(a) -75.6 (b) +75.6 (c) -57.4 (d)-28.4
Coordination number of Cr is six. A complex with
CZO,f_, ethylene diamine (en) and superoxide, O, will
be in the ratio to make complex [Cr(C,0,),(en),(O,),] .

X Y /4 X y Z
(d) 1 1 1 (b) 1 1 2
)1 2 2 (d) 2 1 1

When propanol is heated with Al;O5 at 380 °C, the
product obtained is

(a) dipropyl ether (b) propene

(c) ethene (d) diethyl ether.

The compound which on reaction with aqueous
nitrous acid at low temperature produces an oily
nitrosoamine 1s

(a) methylamine
(c) diethylamine

(b) ethylamine

(d) triethylamine.
Which of the following curve does not represent
Gay Lussac’s law?

t f
P(atm) P(atm) /
(b)

(a)
T(°C)—»

/

T(K) —» log T —»
An explosion takes place when conc. H,SO,
is added to KMnO,. Which of the following is
formed?
(a) Mn,O,; (b) MnO, (c¢) MnSO, (d) Mn,0O;
When CH;CHO reacts with excess of HCHO in the
presence of a base, which statement is true?
(a) Only aldol-type (Claisen-Schmidt) reaction
takes place.
(b) Only Cannizzaro-type (crossed Cannizzaro)
reaction takes place.
(c) Both aldol-type and Cannizzaro-type reactions

take place.
(d) None of these.

CoCl, gives blue colour with NH,SCN due to the
formation of

T(°C)—»

f f

(d) log P
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33.

34.

35.

36.

37.

38.

39.

40,

(a) (NH4);[Co(SCN)4| (b) (NH4)4[Co(SCN)g]
(c) (NHy)3[Co(SCN)g| (d) (NHy)[Co(SCN),]

The “volume strength” of 1.5 N H,O, solution is
(a) 4.8 (b) 8.4 (c) 3.0 (d) 8.0

Sodium metal is produced commercially by the
electrolysis of molten sodium chloride and chlorine is
produced as a by product. How many litres of chlorine
at 1.8 atm and 27 °C will be produced if a current of
1 x 10° A is passed through NaCl; for 9.65 h?

(a) 2463  (b) 460  (c) 1800  (d) 1231.6
[dentity the product (B) in the following reaction.
P S H- mol HBrb(B)

Pen(tﬁ ?Eﬂ-fl-}'nf.'

Br

(a) M

Br
B
(c) >¥E_H @) N -——H

The molar masses of oxygen and sulphur dioxide
are 32 and 64 respectively. If 1 L of oxygen at 25 °C
and 760 mm Hg pressure contains N molecules,
then the number of molecules in 2 L sulphur dioxide

under same conditions of temperature and pressure is
(a) N/2 (b) 3N/2  (c) 2N (d) 6N

Br
(b) A"

Which of the following is not a step of Cannizzaro
reaction mechanism?

2PhcHO —OH . PhCH,0OH + PhCOO"

(a) The attack of OH at the (C =0O) group.

(b) The transfer of H™ ion to the (C =0) group.
(c) The abstraction of H" ion from carboxylic acid.

(d) The deprotonation of PhCH,OH.

The reaction which proceeds in the forward direction is
(a) Fe,O3 + 6HCl — 2FeCl; + 3H,0

(b) NH; + H,O + NaCl — NH,CIl + NaOH
(c) 2Cul + I, + 4H" — % 2Cu®" + 4HI

(d) both (b) and (c).

The first ionisation enthalpies of Na, Mg, Al and Si are
in the order

(a) Na < Mg > Al < Si
(c) Na< Mg < Al < Si

(b) Na > Mg > Al > §Si
(d) Na> Mg > Al < Si

If optical rotation CH. CH
produced by the ; 3
compound (I) is +52° Cl 2 B ul
then optical rotation H Cl Cl H
produced by the CH, CH,
compound (II) will be 1 (I



(a) =52° (b) +52°
(c) 0° (d) unpredictable.

SOLUTIONS

1. (a):Atequilibrium, the concentrations of H, and [,

would be equal. Let the equilibrium concentrations of
H, and I, be x mol/L.

[HI]* (0.5
Then, K. = =
L] R

, (0.5

=x" =
54.8
Thus, the equilibrium concentrations of H, and I, are

0.0675 mol/L each.
2. (a):2MnO, +4KOH + O, — 2K,MnO, + 2H,0

Purple green

3. (d):5% NaHCO; reacts with benzoic acid and
gives effervescences with the evolution of CO, whereas
phenol does not react.

=54.8

= x =0.0675 mol/L

4. (a):On increasing temperature, physical adsorption
decreases continuously.

5. (b):Cg) + Oyy — COy s AH, = ~393.5 k] mol ™
352 g
44 ¢ / mol

Formation of 1 mol of CO, releases 393.5 kJ of heat.

Formation of 0.80 mol of CO, releases
= 0.80 x 393.5 kJ = 3.1 x 10 k] of heat.

7a (d):Cr203
2+ 3(-2)=0 = 2x =46 = x =143

No. of moles in 35.2 g CO, = = 0.80 mol

8. (c):In option (c), all HCI will be neutralized and
NH,Cl will be formed. Also some NH,OH will be left
unneutralized. Thus, the final solution will contain
NH,OH and NH,Cl and it will form a buffer.

9. (c):For simple cubic, distance between nearest
neighbours = a
Empty space = 0

a
For fcc, distance between nearest neighbours, d =-\/—§—-

Empty space=a— ¢ —a(l— : J
pty sp \/5 \/E
J3a

For bee,d = ——
2
Empty space=g——=q|1——
pty sp > >
10. (a): MgClL.6H,0 —2 » Mg(OH)Cl + HCl + 5H,0

:

MgO + HCI

V3a {\EJ

D
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11. (¢) : To find the order w.r.t. A, from I and II.

1x107% 2x107* 1 1
— = — = —=— = order =1
2X10 4 %10 4 2

To find the order w.r.t. B, from II and III.

2x107% 4x107? 1 1
— — =" = order=1

4x1072 8x10% 2 2
. Rate law of the reaction is k[A] [B].
From I, r = k|A] |B]

¥ 2x107%

C[AIBl (1x107%)(2x1072)
From the rate law expression, r = k[A][B]

on doubling the concentrations of both the reactants,
ri = k[2A][2B], ry = 4k[A][B], r| = 4r

12. (d):None of the oxides is a peroxide, hence would
not give H,0,.

13. (b): AH° = AP (CO) + AdP (H,0) - AH(CO,) -
= -110.5 + (-241.8) - (-393.5) - 0 = 41.2 kJ/mol

14. (c) : The carbonyl compounds containing atleast
one o-hydrogen atom undergo tautomerism. Hence,
among the given compounds, CcH;COCH,CHO can
exhibit tautomerism.

15. (b) : Mass of Ag required =80 x 5x 107 x 1.05=042 ¢
ZIt 108 X3 Xt

== 1258
96500 96500
16. (c) : The order of acidic strength is :

HCI > HF; HCIO, > HCIO3; HNO;3 > HNO,;
H,S0; > H,PO;

17. (c) : Solvent molecules are moving from solution B
into solution A hence, osmotic pressure of solution A
immediately begins to decrease.

18. (¢):In cationic polymerisation, carbocations
are formed. Greater the stability of the carbocation,
more reactive is the alkene. Since, the stability of the
intermediate carbocation follows the order :

CH,CHCH: > CHy;CHCH, > CH,CHCI >

_l_
CH;CHCOOCH;
Therefore, reactivity decreases in the same order. Thus,
styrene is most reactive.

19. (¢) 20. (a)

21. (b):(b) : Spin multiplicity = 2§ + 1
ForIV:2S+1=7;1I1:25+1=51:28S + 1 = 5;
I :28:+:1 =3

(c) V Violate Hund’s rule.

(d) A" when kept near a magnet, it acts as a paramagnetic
substance due to presence of unpaired electrons.

= ¢ =1

W= 042 =




22. (b)

W H CH
23.(b): ) BH, \r;;,Hﬁ
7\ Syn-addition -BH
H,C H H3C/EH 2
H,0, " H\{,EII:II .
Tl
H;C H
H CH TPT
\lvl/ ’ BH, I_II{;\/CHa
2N S_}’H'Hdditiﬂﬂh //L{'BHE
H}C H H3C H
H CH
HO,
p -
HC H
le

P and Q, thus obtained are enantiomers hence, the
overall product is racemic mixture.

24. (b):CH,0H — CO— (CHOH),CH,OH H10, |
Fructose
HIO,
HCHO + HOOC — (CHOH), — CH,OH >
OHC — (CHOH), — CH,OH + CO, 2104 _
HCO,H + OHC — CHOH — CH,OH L2
HCO,H + OHC — CH,0OH A HCO,H + HCHO

25. (¢) : AH° = {AHP(B,03) + 3AH(H,0)} - AH°(B,Hy)

-1941 = -1273 + 3(~241.8) - AFH°(B,H)
(AfH°)B,Hg = -1273 - 725.4 + 1941 = -57.4 kJ/mol

26. (b):C,04 and en are bidentate ligands.

CN.ofCr'*=6, So,x=1,y=1,z=2

Sum of charges = Net charge

+3+ (-2xx)+0(y) + (-1 x2z) =-1

s34+ (-2)+ 0+ (-1 x2)=-1

Thus, the complex will be [Cr(C,0,)(en)(0,);] .

ALO,

27. (b): CH3—CH,—CH;—OH =gz

Propanol

CH’%—“CH — CHE "= HEO

Propene

28. (c) :2° amines react with HNO, at low temperature
to give oily nitrosoamine.
Et,NH + HNOy —» EttN—N=0 + H,0
N-Nitrosodiethylamine
29. (a)
30. (ﬂ) :ZKMHO4 + H2804—F
ano'? =% K2804 = Hzo
(Explosive)

31. (c) : CH;—CHO + HCHO R
Aldol type reaction

HO—CH,—CH,—CHO

la
CH, = CH—CHO

o, B-unsaturated aldehyde

Base

HCHO + HCHO

Cannizaro reaction

HCOOH + CH;0H
32. (a)

33. (b):Volume strength = 5.6 x Normality
=56x15=84

34. (a) : Equivalents of Cl, produced
~ 1000 %x9.65%x3600

96500

=360

Moles of Cl, = 180

Mow: T nRT - 180X 0.0821x 300

5 1.8
35. (¢) : In the given compound, electrophilic addition

of 1 mol of HBr takes place at double bond, as double
bond is more reactive than triple bond.

= 2463 L

Br
> i g HBr >\E—H
(A) (B)
36. (¢c) : PV =uRT
P =760 mmHg = 1 atm
Moles of O, = .
RT RT
N, .
No. of molecules (N) =—= (1)
PV 1x2 4
Moles of SO, = =
RT RT
2N
No. of molecules (M) =—ﬁg ..(11)
0. S N 1
Dividing both eq. we get, 3 = M = 2N

37. (d)

38. (ﬂ.) :FEZO3 o & 6HC]-—F 2FEC13 =+ 3H20
Backward reaction will not take place due to the lack
of hydrolysis of FeCls.

39. (a) :Na(3s!) < Mg(3s?) > Al(3s23p") < Si(3s%3p%)

40. (a):Two given compounds are enantiomers i.e.,
non-superimposable mirror image of each other which
rotate the plane polarised light by same angle but in
opposite direction i.e., if one rotates by +52° then
another compound rotates by —52°. & &
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PhCH, > Allyl > CH !

. K

Ph,C > Ph,CH

Stability of Carbene

Lripiet > Singlet

Thin Layer Chromatography
Retention [actor (R )

Drder of Species Showing Inductive Effect

Distance travelled by the compound from base line (x)

Distance travelled by the solvent from base line (y)

o —[-effect: RN MY 5 =803 H % =[N LOVOH

—J Cl 1 | DR {COR (M C.H

CH = CH Quantitative Analysis

mass of CO. formed

[(CH.LCH AW EM NG

« | 00
miass of compound taken

mass of H.O lormed
" = « 100

Order of Species Showing Resonance or Mesomeric Effect mass of compound taken

+R-effect : —(L] o, —1 NH., —NHE i

OH, —()R, —5i yH, —

sEILUK s vol of N, at STP
i - I|“|
OCOKR ;

2240 mass ol ¢ DT wnd laken

R-cffect MO (N, . C=0 —CHQ. —-C0OO0H COOR

1.4 x normality of acid = vol. of acid used |

Imidss ol u1r11}~nm'|-] aken

Bond order in compounds which exhibit resaonancs | =

molanty of acid = vol. of acid used
] 1 i - - . « haucity of soud
Total number of bonds Between Two atomis in all the strmactures

P aes Of Jomm Pul:.l:'.ui taken

Total number of resonating stroctures

15.5 mass of AgCl formed
L « 10K

1435 mass ol ._|-|1'|1'ulu:|..,| taken

Hyperconjugation

R0 mass of Aghr lorm
Number ol ||.|L-.'r1 onjugaling struciutes nass of Agib ormed

number of «-hydrogens t of Br = « 100

3 i i s 1
< stability = 1/heat of hydrogenation = polarity = dipale moment I88  muass of compound taken

« | fbond length mass of 'ILI:_| larmedd

etk 1 i 1040
mass of compound taken

Stability of Free Radicals

I 1 13 mass of compound taken
I - ithect

mass ol BaS0 . formed
: ' « 100

® Stability of ree radicals = + [effect o

a mass of Mg, PO, formed
Eh L ( Ph,(H il

PhCH, > Allyl > 3* > 2% » | 14 _ = w 1 (M)
mass of compound taken

mass of CO., lormed

Stability of Carbocations g — « 100

mass of compound taken
e Stabtlity of carbocations = « [-etfect «

Phed Tl e M > Al

516 massof |, tormed
— = "
2x127  mass ol compound taken

ool =
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Solid State Solutions
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Volume occupicd by twe spheres in the unit ccll

[otal volume of the unit cell

Henry's law : p, = Kyox, @ K, Increases with increase of

Mass of the atoms of unit cell = Number ol aloms in a unil cel lemperalure ""l'l"':l": that solubility decreases with increase ol

 Mass of atom (M } temperature al the same pressire
ks

. Molar mass (M) Raoult's law : p, = p.a
viass ol one alom - ! |

k|
Avogadro s constant (N i components form a homogeneous imixture
!

ri.ll._ |_‘|ﬁ T4 _|F-.||i|.I‘||,|:.1- ‘,‘p.'.l || Il:l RT

Dalton's law of partial pressure: p, = p, + p, + .. poand for

Diensity (p) of unit cell of a cubic crysial

Wi COMPonents svstem ll"“. N fh | P

Ideal and Non-ideal Solutions

Bragg sequation : 2d sint) = na ldeal Solutions

Number of octahedral voids = No, of particles present in the Close f1 Xpy i p T

i,' 1k !-..|'.'._' iy
¥ B mleractions = A

. ."-n-'----rml;I..-.I|.|--...|,1. 1 I inderactnons | i

and B

Number of tetrahedral vonds

1
i nicracilans
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Non-ideal Solutions Showing Positive and

Characteristics of Different T of Unit Cells
Loz Megative Deviations from Raouit's Law

Crystal | No. ol atom(s) Packing | C.No Helation in

unit ¢ell clliciency

— ——— - -

y2 49

Solutions show ing Solutions show ing

i, o and r

|Hu|r| ve deviation Tll:_|_'.',..tt ive deviation

’ Vaoid Radius RHatio |

B —— e eeee—

Inangular '

Colligative Properties

Relative lowering of vapour pressure : (|
letrahedral

Octahedral

Bodyv-centred cubic

Flevation in hmhnp_pnllll: Al |

Depression in freezing point:AT = T

Osmotic pressure ;i = CRT = (n/VIR]

van't Hotf Factor and its Significance

Observed value of colligative property
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e Conductors: Electrical conductivity, 10%to 10 ohm™' m™* Calculated value of colligative property

T | | |
e Insulators: Electrical conductivity, 107" to 107 ¥ ohim ' m For associationof solute: nA — (A}

f 'l | =
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n-lype semiconductors Giroup |4 elemenils -.|n|1..Ll with
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MONTHLY TEST

DRIVE

'I"hi5 specially designed column enables students to self analyse their extent of understanding of all chapters (Class XI). Give yourself four

marks for correct answer and deduct one mark for wrong answer. Self check table given at the end will help you to check your readiness.

Total Marks : 120 Time Taken : 60 min
NEET 6. A mineral containing iron (II) sulphide but no other
Only One Option Correct Type sulphide is treated with excess of hydrochloric acid
1. When water is dropped over sodium peroxide, the to produce hydrogen sulphide gas. If 3.15 g sample
colourless gas produced is of mineral yielded 448 mL of hydrogen sulphide gas
(a) dinitrogen (b) dioxygen at 0 °C and 760 mm pressure, the mass percentage
(c) dihydrogen (d) hydrogen peroxide. E}f)il‘ﬂﬂ (IT) sulphide in thE )sample is
a) 20.6 35.2
2, ﬁ;monhg the ﬁ)llﬂwingl ionigations, which one will (c) 55.8 (d) 72.4
. e . )
e e maximum vatie o 1nn:satmn£nergy. 7. 'The normality and volume strength of a solution
(a) Be — Be (b) Be” — Be L
() St—s St (d) Sr* s 5e2* made by mixing 1.0 L each of 5.6 volume and
) o ! ! ! 11.2 volume H,0O, solution are
3. 'The concentration of oxalic acid solution is (a) 1N, 5.6 vol (b) 1.5N, 5.6 vol
x mol L%, 40 mL of this solution reacts with 16 mL (¢) 1.5N, 8.4 vol (d) 1N, 8.4 vol
of 0.05 M EiC‘ldlﬁt*Ed KMH04 solution. Assuming ¢ yp: b of the following is not true?
that oxalic acid dissociates completely, pH of the (a) SH, and BiCl: do not exist.

given oxalic acid solution is

(b) There are two pni—dn bonds in SO3".
(a) 1.0 (b) 1.3 (c) 1.699 (d) 2.0

(c) SeF, and CH, are tetrahedral species.

4. 2Aly+Fe,059— AL Oy +2Fe ;AH=-851.4K] mol . (d) I3 is a linear molecule with spd-hybridisation.
How much heat is released when 72.0 g of Al reacts 9,  Fluorosis, a bone disease, is caused by the presence of
with excess Fe, 03¢ (a) carbon monoxide in air
(a) 1136 k] mol™ (b) 1278 k] mol™ (b) SO, in air (c) pesticides in water
(c) 2.28 x 10° k] mol™* (d) 2.54 x 10° k] mol ™ (d) fluoride in water.

5. Product 'P' of the given reaction, 10. Considering that NaOH neither oxidises nor

0,/CH,Cl, _ reduces CrO,Cl,, which of the following species
CH; —CH=CH — CH3——~—> B will be will be formed when CrO,Cl, is dissolved in NaOH
(a) CH;— CHO (b) CH;— COOH solution?
(¢) CHy—CH—CH—CHj; (a) CrOy (b) CLO
L!)H (le (c) Clo, (d) Cr(OH);
O 11. A pre-weighed vessel was filled with oxygen at
(d) CH,— C/H\CH—CH N.T.P. and weighed. It was then evacuated, filled
’ | ’ with SO, at the same temperature and pressure, and
0—0 again weighed. The weight of oxygen will be

@ CHEMISTRY TODAY | MAY 20



(a) the same as that of SO,

1
(b) 5 that of SO, (c) twice that of SO,
(d) one fourth that of SO,.

12. Which of the following sets of quantum numbers is
correct for a 4d-electron?

1
(a) 4,3,2,+—

b) 4,2,1,0
z (b)

1 l
Q) 4224 d) 4,2,3,——
(c) 3 (d) 5

Assertion & Reason Type

Directions : In the following questions, a statement of assertion

is followed by a statement of reason. Mark the correct choice as:

(a) If both assertion and reason are true and reason is the
correct explanation of assertion.

(b) If both assertion and reason are true but reason is not the

correct explanation of assertion.

It assertion is true but reason is false.

(d) If both assertion and reason are false.

——
)
S

13. Assertion : A spectral line will be seen for a
2p, — 2p,, transition.

Reason : Energy is released in the form of wave of
light when the electron drops from the 2p, to the
2p, orbital.

14. Assertion : Sodium reacts with oxygen to form
Na,O, whereas potassium reacts with oxygen to

fﬂfm KOz.
Reason : Potassium is more reactive than sodium.

15. Assertion : An endothermic reaction gives a better
yield of products at higher temperature.
Reason : The equilibrium constant of an endothermic

reaction increases with increasing temperature.

JEE MAIN / ADVANCED

Only One Option Correct Type

16. Which of the following are isoelectronic and
isostructural?
NO3, CO;, ClO;, SO,
(a) CO3, ClO3 (b) CO3, NO;
(c) SO3, ClO; (d) SO;, NO;3

17. Rank the following carbocations in increasing order
of stability :

(i) (ii)

(ii) (iv)

(b) iv<i<iii<ii
(d) i<iii<ii<iv

(a) iv<iii<i<ii
() ili<ii<ix<iv
18. Na,SiO3 is a polymer. How many O-atoms are
shared by each SiO}~ tetrahedron with other SiO%
tetrahedra?

(a) 0O (b) 1 (c) 2 (d) 3

19. The pK, of acetyl salicylic acid (aspirin) is 3.5. The
pH of gastric juice in the human stomach is about
2 to 3 and the pH in the small intestine is 8. Aspirin
will be
(a) unionised in the small intestine and in the stomach
(b) completely ionised in the small intestine and in
the stomach

(c) ionised in the stomach and almost unionised in
the small intestine

(d) ionised in the small intestine and almost
unionised in the stomach.

More than One Options Correct Type

20. The A;H and A, H of an element A are + 450 k] mol ™
and -100 kJ mol™'. Which of the following options
are true with respect to A" and A™ ions?

(a) A, H of A" =-450 k] mol ™'
(b) A;Hof A~ =-100kJ mol™

Practice Part Syllabus/ Full Syllabus
24 Mock Tests

Now on your android Smart phones
with the same login of web portal.

Log on to test.pcmbtoday.com

CHEMISTRY TODAY | MAY ‘20

43



21.

22.

23.

44

(c) Ay H of A" =+350 k] mol™
(d) A.Hof A™ = +550 kJ mol™

Which of the following reactions involve increase in
entropy?

(@) Ny + 3Hy ) — 2NHj

(b) 2HI(g) — Hy(g) + Iy

(c) AgNO;(,,) + NaCl,,y— AgCl(,) + NaNO3;
(d) S (Rhombic) + Oy —> SOy

Which of the following statements are false?

(a) BeCl, exists as dimer in the vapour state and
polymeric in the solid state.

(b) Calcium hydride is called hydrolith.

(c) The oxides of Be and Ca are amphoteric.

(d) Bicarbonates of Na and Sr are insoluble in water.

Which of the following reactions are correctly
represented?

(a) R—CH=CH, +HCl— R— CH — CHj;

G
(b) R—CH =CH,+ Hy2erexidey
R—CH; —CH—1

24,

¥ N

26.

() R— CH— CH, + HBrleroxide,
R‘—'CHZ — CHZ — BI‘

(d) R—CH= CH, + HI X4 p _ CH — CH,

!

An alkaloid contains 17.28% of nitrogen and its
molecular mass is 162. The number of nitrogen
atoms present in one molecule of the alkaloid is

The number of stereoisomers
bromination of frans-2-butene is

Numerical / Integer Type

obtained by

A diatomic molecule has a dipole moment of
1.2 D. If the bond distance is 1 A, 1/x of an electronic
charge exists on each atom. The value of x is

Comprehension Type

Rocks, clays and soils are made up of silicates of
aluminium, iron, magnesium and other metals. All
silicates are made up of SiO, tetrahedral units in which
Si is sp°-hybridised and is surrounded by four oxygen
atoms. The SiO, tetrahedra can be linked together in
several different ways. Depending on the number of
corners of the SiO, tetrahedra shared, various kinds of
silicates are formed.
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27.

28.

29.

30.

Quartz watches contain

(a) acrystal of quartz as an essential component
(b) a coating of quartz on the outer body

(c) hands made up of quartz

(d) silica coated on the numbers.

Which of the following is not a crystalline form of
silica?

(a) Quartz

(c) Cristobalite

(b) Tridymite
(d) Kieselguhr

Matrix Match Type

Match the List I with List II and choose the correct
answer using the codes given below the lists.

List I
(Conversion)

List 11
(Reagents)
P. (CH;);C—CH=CH, — (i) B,H¢/H,0,/OH"

(CHS)EC—CH(CH3)2

On

Q. (CH,;);C—CH=CH, — (ii) H,O/H"/MnO,
(CH;);C—CH—CHj;

OH

R. C6H5 — CI‘I:CHZ —>
C.H: — CHO

(iii) Hg(OAc),/H,0O/
NaBH,

S. C(H:—C=CH—
CH.—CH,—CHO

P Q R S
(@) (1) () @) (i)

(]V) H20/H+

(b) (v) (Gii) @) (i)
(c) Gv) (i) () (i)
(d) (@) (@v) (@) (i)

Match List I containing a list of processes involving
expansion of an ideal gas with List I describing
the thermodynamic change during corresponding
process and choose the correct answer using the
codes given below the lists.

List 1
P. An insulated

container has two
chambers separated
by a valve. Chamber I
contains an ideal gas
and the chamber II
has vacuum. The valve

is opened.
Q. An ideal monoatomic

gas expands to twice
its original volume

such that its pressure
1

P oc 5 where, V is

the volume of the gas.

R. An ideal monoatomic (iii)

gas expands to twice
its original volume
such that its pressure

P <

s where, V is
43

its volume.

S. An ideal monoatomic (iv)

gas expands such that
its pressure P and
volume V follows the
behaviour shown in
the graph :

P

P Q R

a) (i, i) (i) (iv)
b) (ii) (i, iv) (i, iii)
c) (ii) i, v) (i, v)
d) (i1, iv) (4, ii) (iv)

(ii)

List 11
(i) The temperature

of the gas
decreases.

The temperature
of the gas

remains constant.

The temperature
of the gas
Increases.

The gas loses
heat.

(v) The gas gains heat.

S
(i, i)
(i, iv)
(iii, v)
(1)
@
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*Aruhat}a Sarkar

Me

OH
(One or More than One Option Correct)
1. The major products A and B in the following (d) A= b=
NH, NH

reaction sequence are

2. Which of the following thermodynamic relation(s)
=-0OH = Me- is/ are correct?
> B
SHEw ARy Hy (a) oP _(oF (b) [ﬂ] :(ﬂ]
NH%{n NH; ) oV ) \9S ), oP ) \ 9S Jp
Me aS oP 0S aV
o (), @ @
(a) A T 1% & P
5 a B= - 3. Select the correct statement(s).
NH, (1:1) NH, (a) In a mixture of KMnO,4 and H,C,0,4 KMnO,
NH decolourises faster at higher temperature than
2
o Me lower temperature.
= (b) A catalyst participates in a chemical reaction
by forming temporary bonds with the reactant
(b) A= B= resulting in an intermediate complex.
NH, (c) In collision theory, only activation energy
NH determines the criteria for effective collision.
2 (d) Collision theory assumes molecules to be soft
OH OH spheres and consider their structural aspects.

4. The major products A and B in the following
(c) A= 4 reaction sequence are
NH, O O

COOEt
NH, (1:1) HZN\)J\ i E’[OOC/U\/

Me Me alc. KOH alc. KOH

> A >B
reflux
8. . @\ COOH COOH
NH, @ A=/ \ B=/ \
_ N~ > COOE COOH
NH, 2

*Institute of Chemistry (I0C)- Asansol, Durgapur, Dhanbad, Burdwan, Kolkata, Jamshedpur, Bokaro, Patna
@ CHEMISTRY TODAY | MAY 20



: N
H
CO,Et CO,H
() A= E/ \:\: B=Z/ \i
N~ CO,H I
H H
CO,Et
(d) A= E/ \g B=// \
N~ CO,H N
H H
5. Identity the product.
HOOC
o 1. (i) SOCI,
\1\: (ii) NaN;, MeOH R
2. l-BuOK
3. H;0*

.I'I’J:

;) -; N

H

6. In how many of the following case(s) product(s)

is/are correctly shown?

O O
O
1 CF,COOOH
(a) >

O
(b)
CH,OH Al(OCMe;); +
Quinone
60°C, 3 - 4 hrs
(d) | + bl NH, +GH, -y
CH,— CHO

H,C—N—CH,

d5€C S

7. A buffer solution is prepared by mixing 'a’ moles
of CH3COONa and 'b" moles of CH;COOH such that
(a + b) = 1, into water to make 1 L buffer solution. If the
bufter capacity of this buffer solution is plotted against
moles of salt CH3COONa 'a’' then the plot obtained
will be (to the scale) approximately (as shown in fig. in

options) &

T 0251

Buffer

0.20 +
(a) capacity
T 0.15 T
0.10 +
: —t—t : : >
00 02 04 06 08 1.0
QB —D>
A
0.55T
T 0.50 +
Buffer 451
capacit
(b) p b 0.40 +
/
0351
0.10 T
i S + : >
00 0.2 04 06 08 1.0
a4 —>
N
0557
T 0.50 +
0.45 +
) Buffer
¢ capacity 0.40 T
T 0.35 T
0.10 +
>

00 02 04 06 08 1.0
a —>
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A

T 0.25 1

Buffer

0.20 -

(d) capacity
T 0.15 1
0.10 +

: e >
00 02 04 06 0.8
Wi

8. In how many cases product(s) is/are correctly
matched?

O O
(a) 1) NaOH/H,0
2)H,0"
1. TsCl
b
(b) 2. NaOH >
3. H,0*

H
O
(d) Etozc\/\COOEt Na(excess}) COOEt
EtOOC
O
9. 'The major product for the following reaction is
O .
Ticl, > Product

N, 0
N

Numerical Answer Type OR Integer Type

10. At400 K, the half-life period for the decomposition
of a sample of gaseous compound initially at 55.5 kPa
was 340 sec. When the pressure was 28.9 kPa the
half-life period was 178 sec. What is the order of the
reaction?

11. (@) CuSO, reacts with KI in acidic medium to
liberate I,, 2CuSO, + 4KI — Cu,I,; + 2K,SO, + I,
(b) Mercuric iodate Hgs(IOg), reacts with a mixture
of KI and HCI as per the following equations :
Hgs(I0g), + 34KI + 24HCl —

5K,Hgl, + 81, + 24KCl + 12H,0
The liberated iodine is titrated against Na,S,0; solution,
1 mL of which is equivalent to 0.0499 g of CuSO,-5H,0.
What volume in mL of Na,S,0; solution will be required
to react with I, liberated from 0.7245 g of Hgs(10¢),?
Molecular wt. of Hgs(10¢), = 1448.5 and
Molecular wt.of CuSO,4-5H,0 = 249.5

12. Between two isotherms we have a cycle as shown.
Find the work done by the gas during the cycle in (]).
(Given: T7 = 127°C; T, = 16°C, n = 1 mole)

N P
Iy >——x 11
# \ < T,
@t 13
:.:"* =
V—>

13. A sample weighing 0.3 g contains K;[Fe(C,04);].
3H,0, FeCl;-6H,0 and inert impurity is dissolved in
dil. H,SO, and volume made upto 100 mL. A 20 mL
portion of this solution required 3.75 mL of 0.005 M
acidified KMnQO, solution to reach the equivalence
point. In an another experiment 50 mL sample of the

same stock solution is treated with Zn-amalgam and the
resulting solution required 17.5 mL of permanganate
solution of same strength. If mass percentage of
FeCl; - 6H,O in the original sample is x, then find x.

SECTION-3

Comprehension Type

In three dimension, wave function may be expressed
in spherical co-ordinate system (r, 6, ¢) :
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r = distance of electron from the nucleus

0 = angle from z-axis, varying from 0 to &

¢ = angle from x axis, varying from 0 to 27

 may be represented as y (r, 6, §) = R(r), A(6, 0)
The R(r) is determined by n and [. Then A(O, ¢) is

determined by / and m.

14. Which of the following is R(r) part of 3p atomic
orbital of hydrogen atom? (Given : gy = 0.529 A)

2 =1/
(a) e 70
4 @) E

3/2
(b) 2{ : J 27-18 +2.L |.¢P%
27 ( 3ay a, Hg

2 r —r/2ag
s T
(c) (Zaﬂ)m{ HOJ €

3/2
1 2 6—i o 13a
81/3 | dy a

15. Angul&r part

of H atom wave equation

A(0, ¢) = —— - Hence atomic orbital is
\/7
(@) dy, (b) p () py () s
SECTION-4

Column Matching Type
16. Match the following :

Column-1 (Graph) Column-2 (Area
represents magnitude of)
ALY s=q P- | 4
S
T
I, T |
O g || ¥
i
51 5 ;
C.| 4 P V) r.  (AG)r
P
'l"r.f
vV, V,

@ CHEMISTRY TODAY | MAY 20

17. Match the following :

A | ' p. | Meso

V= AP (AG)p

LE.

Column-2

(Property)

Column-1 (Molecule)

compound

Compound
having
even
number

of chiral
centres

1. | Optically
active
compound

D. COOH s,
OH
OH

COOH

Compound
having odd
number

of chiral
centres

XL L

18. One mole of Ny, is taken in 1 litre empty

container fitted with a movable piston at 300 K. If it is
heated to 1200 K at constant pressure then match the
change (Column-2) with parameters (Column-1) of gas
as compared to initial state.

Column-2
(Change)

Column-1 (Parameter)

A. | Z,( Number of collisions made | p. 1/8

by a molecule per unit time)

'B. | Z;; (Collision frequency) q. 2

C.| A (Mean free path) . | 12

'D. | Upys (Root mean s::iuare slzw.-*.-fiw::'l)_I s. | 4



1. (d):
OH O~ OH
NaNH, f NH,
N ~ 3 )
okl ) T
; =
NH,
—OH is at para position so, it will be electron releasing.
Me Me Me
NaNH, @ f NH, X
NH; ) ’/fl
) B

Br =
NH2

2. (b, ¢) : As a shortcut, we can use Maxwell
thermodynamic square.

Thermodynamic variables:

S = Entropy, P = Pressure

T = Temperature, V = Volume
A = Helmbholtz function
Thermodynamic potential :

G = Gibbs free energy,

U = Internal energy

The Maxwell relationship is

=) ) - ()
9P Jg 9S Jp oPJ)s \9S Jp

v =),

3. (a, b): In collision theory, apart from activation
energy criteria, orientation factor also plays a big role.
So, (c) is NOT correct. In collision theory, molecules
are assumed to be hard spheres. So, (d) is NOT correct.

g H p At higher temperature, reactivity increases.
Mn*” - Mn™? can take place at a faster rate.
" Catalysts make temporary bonds with the reactants to
1 (A give an intermediate complex.
Vv ~ T 4. (c):Read alc. KOH in the question as aq. KOH.
O O
2 (0 ’)‘\ HJ\
COOEt L
HEN\)‘k + Etooc)k/ COOEt aq. KOH COOEt OH
. s H— N

HN*\K
é ~COOE
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G
P —
&
“—

OH Cl
o=cl_~ o=’ o=c_~
O .~|,
|
C

(Nitrene)

=N O=C o=’
r BuOK
A 0
é‘_' (Isocyanate)

5 O
® O=(c_x
N C—N
C —HN O
: 3 O
02 <
O
|
C —NH
o\
|
. > [ HO — C—
COOH
Read option (c) E
in the question as : H
-_l[_"-.‘;{
6. (a,c,d) : (a) Baeyer-Villiger oxidation. Migration (d) CH; —CHO H H,C
of electron donor takes place. | + /N CHj3 + >C: O
(b) Carbon number is increasing without any external CH, —CHO H H;C
reagent addition. Manalch| Hase
\%
H;C — N — CH;
Al(OCMes); :
CH-OH + Quinone CHO
(c) 2 = > O
- 60°C, 3-4 hr -
Oppenauer
oxidation Tropinone
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ab

a+b
(15 :3¢0.5
= (.57

(0.5+0.5)

7. (b): Maximum buffer capacity, n = 2.303

= 2.303 X

8. (a,b,c,d)
9. (b): Timetal has great afhnity to oxygen atom and it

is coordinated with carbonyl oxygen and makes carbonyl
carbon more electrophilic. Intramolecular nucleophilic

attack takes place on more electrophilic site.

{1(;\&
g
O
O'TiCl,~ N—Nj
H PE—
I:_:I — P'I:IE N (-N,)
O V
N
log ' + log “
10. (0) : Remember that order (1) = i "
log 2
a4

t; is half-life when initial amount is a; and ¢, is half-
life when initial amount is a,.

According to the problem,

a,; = 55.5 kPa; t; = 340 sec ; a, = 28.9 KPa;

i, = 178 sec
340 28.9
log 178 +log 3D -3
1= LT =824 x107 =0
g55.5
11. (40)
P, V
12 {335) 1 22 1. BV = P
B W

W = Py(V, - V7) = Pi(V, - V)

1*’1RT;I nRTl
P, = . P =

V) Vi
P f b V, V. I W V T
p i V i [ W, Vi I

25
W=nR(T, - T, =1><:—3-(20—17)3 = 225

13. (71.84) : m.q of KMnO, = 3.75 x 0.005 x 5

=93.75 x 1073
Total meq of C,047™ = 93.75 X 103 x 5 = 0.46875

— millimoles of K;[Fe(C,0,)3].3H50
046875

6
Now, in experiment 11,

Meq of MNO4 = 17.5 x 0.005 x 5 = 0.4375
= Total m,q of Fe** ion = 0.4375 x 2 = 0.875

= 78.125 x 107

= millimoles of Fe?*
— millimoles of Fe?* from FeCl;.6H,O

= (0.875 - 78.125 x 1072 = 0.7968
0.2155

0.300
(- 0.2155 = 0.7968 x molecular mass of FeCl;)
14. (d)

Mass % of FeCl;.6H,0 = X 100 = 71.84

15. (d)
16 A->5B—-p;C—oHqgD—r
Area Represents
I
(A) j SAT _(AG)p; dG = VdP - SAT
Tl
SE
(B) ITdS iy
Sl
VE.
(C) — j PdV W
Tlfl
PE
(D) j VdP (AG)7; dG = VAP - SAT
15

17. A—-q¢nB—>1sC—>q5D—p.q
18. A—-nB—-p;C—os,D—q

) P ; B T
Zlccﬁ, Lllrxm, ka}
U, nc\/_P; Now, T is made 4 times

1 . 1 .
Z, becomes — times; Z;; becomes — times

2 3

A becomes 4 times and U, becomes 2 times.

@

53
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TJOLYMPIAD |
% PROBLEMS

il
i
P "r."
=

OBJECTIVE PROBLEMS 5. C,HeO; + C,HeO; S CoHgOy + C,H,0,
: ; Salicylic Acetic Aspirin  Acetic acid
1. Relative decrease in vapour pressure of an aqueous e anhydride
solution containing 2 mol of [Cu(NH3);ClICl in What is percent yield of 0.85 g of aspirin formed
3 mol H,O is % When the given solution reacts in the reaction of 1 g of salicylic acid with excess of
' ide?
with excess of AgNOj solution, the number of acetg:ual;;lgilséle. T —_—
moles of AgCl produced is
@1 (6025 (02 (d) 0.40 ARG 13512 g/mo
- C4H603 102.09 g!ﬂlﬂl
2. For NHyOH-HCI + NaNO; — (A) == (B) + (X),, CoHgO, 180.15 g/mol
which of the following is correct? C,H,0, 60.05 g/mol
(a) (B) is an amphoteric oxide. (a) 65% (b) 75%
(b) (X) is a colourless, diamagnetic gas which (c) 8% (d) 91% (US Olympiad)

combines with Al on heating.
(c) (X) can be produced by action of (Zn + NaOH) SUBJECTIVE PROBLEMS

on NaNO 6. (i) An inorganic iodide (A) on heating with a
(d) None of tliese solution of KOH gives a gas (B) and the solution of
a compound (C).

3. A 5.0 g mixture of lead nitrate and sodium nitrate (ii) The gas (B) on ignition in air gives a compound
was heated below 600 °C until the mass of the (D) and water.
residue was constant. If the loss of mass is 28%, (iii) Copper sulphate is reduced to the metal on
find the mass of sodium nitrate in the original passing (B) through the solution.
mixture. (Pb =207u;N=14u; O =16u; Na=23u) (iv) A precipitate of the compound (E) is formed on
(a) 3.32¢ (b) 1.68 ¢ reaction of (C) with copper sulphate solution.
(c) 1.92¢ (d) 3.6¢ Identify (A) to (E) and give chemical equations for

reactions at steps (1) to (iv).
4. Which statement about the composition of ps (i) to (iv)

the vapour over an ideal 1 : 1 molal mixture of
benzene and toluene is correct? (T = 25°C)

7. Compound (A) with empirical formula C,HgN
on diazotisation gives a product which undergoes
Sandmeyer’s reaction with Cu,Cl, and HCI to

gnmpnund \;zpnur}?ressure data give a compound (B). (B) on oxidation gives a
enzene RS compound (C) which when heated with soda lime

Toluene 22 mmHg gives chlorobenzene. Give the structures of (A),

(a) Vapour will contain a higher number of benzene. (B) and (C) and the reactions.

(b) :EE:;: will contain a higher percentage of 8. In order to get maximum calorific output, a burner

should have an optimum fuel to oxygen ratio which
S 4o corresponds to 3 times as much oxygen as required
RO LEETIC, theoretically for complete combustion of the fuel.

(d) Not F:nf:)ugh information is given to mal?e a A burner which has been adjusted for methane as
prediction. (US Olympiad) fuel (with x litre/hour of CH, and 6x litre/hour of

(c) Vapour will contain equal amounts of benzene
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O,) is to be readjusted for butane, C4H;,. In order
to get the same calorific output, what should be
the rate of supply of butane and oxygen? Assume
that losses due to incomplete combustion etc. are
the same for both fuels and that the gases behave
ideally. Enthalpies of combustion : CH, = 809 kJ

mol Cy4Hyg=2878 kJ mol ™.

9. An electrochemical cell is constructed with a
piece of copper wire in a 1.00 M solution of
Cu(NO3), and a piece of chromium wire in a
1.00 M solution of Cr(NOj);.

3
”Ihez standard reduction potentials for Cr(;q) and
Cu{;q) are :

Cr?;q) + 3¢ — Cr(s) § = 0.744V

2%

Cll(ﬂq} +2e > Cll(s} ; 0.340V
(a) Write a balanced equation for the spontaneous
reaction that occurs in this cell and calculate
the potential it produces.
(b) Sketch a diagram for this cell.
(i) Label the anode.
(ii) Show the direction of electron flow in the
external circuit.
(iii) Show the direction
nitrate ions. Explain.
(c) The cell is allowed to operate until the
[Cu®*] = 0.10 M.
(i) Find the [Cr ],
(ii) Calculate the cell potential at these
concentrations.

(US National Chemistry Olympiad)

10. An LPG cylinder weighs 14.8 kg when empty,
when full, it weighs 29.0 kg and shows a pressure
of 2.5 atm. In course of use at 27 °C, the mass
of full cylinder reduced to 23.2 kg. Find out the
volume of gas in cubic metres used up at the
normal usage conditions and the final pressure
inside the cylinder.

(LPG is n-butane with normal boiling point 0 °C)
(NSEC)

SOLUTIONS

1. (a) : Let the degree of ionisation of the complex,

of movement of

[Cu(NH=)5CI]Cl be .
[Cu(NH,)-Cl|Cl == [Cu(NH;)sCl]" + CI
=1+
Ap  m(+a)  2(1+a) 1
p° mA+o)+n, 2(1+0)+3 2
1

o = — = 50% dissociation

2
Thus, 2 moles of [Cu(NH;3);CI|CI will give 1 mole of
Cl ions.
1 mole of AgCl is produced.

2. (b) : NH,OH-HCl + NaNO,—s N,0-2Y CuO +N,
(A) (B) (X)

(a) CuO is a basic oxide.
(b) N, is a colourless, diamagnetic gas which
combines with Al

2Al + N, 3 2AIN
(c) Zn + NaOH evolves H, which reduces NaNO, to
form NH; gas.

NaNO, + 6[H] —s NaOH + NH; + H,0

3. (b) : Let the mass of Pb(NO3), in the mixture is x g.
.. The mass of sodium nitrate in the mixture = (5 - x) g
The desired reactions are :

Zpb(NOq)z —_ 2PbO + 4N02 + 02

662 g 446 ¢
2NE.NO3 —_— 2N3N02 + 02
170 g 138 g

Loss of mass is 28% of 5g=28/100 x5=1.4¢g

Mass of residue left=(5-14)g=3.6¢g .. (1)
662 g lead nitrate on heating produces PbO = 446 g
x g lead nitrate on heating would produce PbO

446
—SQE— s g g
662

Similarly, 170 g NaNO; on heating produces NaNO,
=138¢
(5.0 - x)g NaNO3 on heating produces NaNO,

=£8><(5—x)

170
Total residue after heating = ﬂﬁ X +£8 X (S—x) .. (i1)

662 170

. . . .. 446 138
Equating (i) with (ii), — x+—(5—-x)1=3.6
quating (1) with (11), —— x 170( x)
On solving, x = 3.32

Mass of lead nitrate in the mixture = 3.32 g
Mass of sodium nitrate in the mixture = (5 - 3.32)g
=1.68¢g

4, (a)

5. (a) : 135.12 g/mol of salicylic acid produces 180.15
g/mol of aspirin.

=> 1 g/mol of salicylic acid produces = Wkl 2
of aspirin 135.12
*.  1.33 g of aspirin will be formed when the yield is
100%.
Thus, 0.85 g of aspirin formed when the yield is

1.33 X 0.85 = 63.9%

6. Gas (B) on ignition gives water, therefore, hydrogen
is present in the gas.
An inorganic iodide with alkali (KOH) gives a gas
(B), a hydrogen compound, so (A) may be NHyI or
PH,I. As NH; does not reduce CuSO,, therefore, the
compound (A) is PHylL
(1) PH4I + KOH — PH3 + K1 + H20

(A) (B) (O

=133 g
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(11) 4PH3 + 802 — P4Om + 61‘120
(D)
(lll) 3(:11804 g 2PH3 — i:ll;,ljz T 3H2504
3Cu+ 2P
(IV) 2(:11504 + 4KI _— CUZIZ + 2K2504 + 12
(C) (E)

, Diazotisation
7. Given: CoHgN

Cu,Cl :
HZCIE S (B) (O] S (C) Snda;me
Since chlorobenzene is obtained from (C) on soda lime
treatment, hence (C) is chlorobenzoic acid. As (C) is
obtained from (B) on oxidation, considering molecular
formula of (A), a ~-CHj3 group should be attached to
benzene ring which gets oxidised to ~-COOH. (B) is
obtained after diazotisation and Sandmeyer’s reaction
of (A).
Structure of A: CcH,”

> Diazotised product

> Chlorobenzene

) (0-, m- or p-) toluidines

A\ NH,
Reactions: (A)

CHj diazotisation CH3; cu,cl CH3
CeHyl .. >CgH < - s
6 MNNH, 6 MNZCI e }CﬁHzlxcl
(A) Diazotised h [Bll

product Chlorotoluene
CH COOH
/73 0] al
CEH;}-\CI — CE.H.a]:: : SﬂdﬂlmE} CeHsCl
(B) (C) Chlorobenzene
Chlorobenzoic acid
8. The combustion reactions are
CH4(8) ¥ 202(8) —_— Col(g) + ZHZO(g),
13
C4H1{}(g) + E Oz(g) - > 4(:02(3,) = SHQO(g)
Calorific value of CHy = 81_{:59 k] g~
Calorific value of C4H;( = % k] g_l
Mass of C4H; having the same calorific output as that
809 58
of CH4 = X g
16 2878
Amount of C4Hy having the same calorific output as
309
that of CH, = mol
16 X2878
Now, é mol CHy requires the supply x L/h of CH,
809 mol C4H;q requires the supply of
16 X2878
i X Sh3 = 0.28x L/h of C4H10
1/16 16x%x2878
The corresponding supply of O,
= 0.28x x 3 x '153' = 5.48 x L/h
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9. The balanced equation for the spontaneous reaction is

(H) ZCI‘(S} + 3(:11%:;@)% ZCI'?EEQ) e 3(:1.1(5)

E© — [° _ E©
cell Cu*t/Cu Ccr tICr

= 0.340 V - (-0.744) V = 1.084 V
(b)

“zj,_,ﬁ; (Flow of electrons)

- — ~ Copper
Chromium ° Current € electrode
electrode ™S flow _~(Cathode)
(Anode) Salt bridge Copper (11)
# mmEErmEETEEEETsEEsEEEEEEEmsEmmsEEmEEEE I.I. ] t rﬂt 'E
4 EEEFM:;#EE ) =
f'l.'jmnuur]n (-III) 2 Cotton wool 1 inhitian
nitrate solution = plug = Cu(NO, }2

Cr(NO;);) \

_________________

I N E B S I

----------
-------------
-------------

-------------

rrrrrrrrrrrrr
---------------------
;;;;;;;;;;;;;;;;;;;;;
---------------------
---------------------

e o o o o oo oEoE R R om o oE oW ow oW

Anion movement <

> Cation movement
Electrons flow from anode to cathode in the external

circuit. Anions (NOj3 ) move away from cathode,
where they are present in excess, towards anode,
where they are needed to balance the charge of the
cations formed, through salt bridge.

(c) (i) [Cu2+] goes from 1.0 M to 0.10 M, so
A[Cu®'] = -090 ; A[Cr’*] = 0.90 x 2/3 = 0.60
So, [Cr’*] =1+ 0.6=1.60

(ii) Put these values into the following equation :

72
- [CrH
E=E°——log =
nk [CH2+
) 2
1.60
E=1.084 — O'OSQIIﬂg ( )3 =1.084-0.033=1.051V
6 (0.10)
10. (a) : Weight of LPG originally present = 29 - 14.8

= 14.2kg
Weight of LPG present after use = 23.2 - 14.8 = 8.4 kg

Weight of used gas = 14.2 - 8.4 = 5.8 kg

5.8 ><1[}3

58
At normal conditions, P=1atm, T=273 +27 =300 K
As, V = nRT _ 100x0.082x300 _ 2463 dm°
p 1
V =2463 cm’
Since, volume is constant. PV = nRT, pressure = 2.5 atm

Moles of gas = =100 mol

i_ﬂl _WIKM_ﬂ ) 25_14.2
P, n, w,/M w, P, 84
2.5x84
= P, = =1.48 atm
T ®®

o3 T
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NEET 4. 'The resistance of 0.01 N solution of an electrolyte

Only One Option Correct Type

In a mixture of PbS, ZnS and FeS, each component
is separated from other by using the reagents in the
following sequence in froth floatation process

(a) potassium ethyl xanthate, KCN

(b) potassium ethyl xanthate, KCN, NaOH, CuSO,,
acid

(c) KCN, CuSOy,;, acid

(d) none of these.

In the following reaction, which of the following
steps is wrong?

Me Br—_ Me 2
NBS/hv S NaOEt, EtOH, A s
Step 1 Step 2

Z
Br, + FeBr,
<
Step 3
Br
(a) Step 1 (b) Step 2
(c) Step3 (d) None of these

Which one of the following sets of monomers forms
the biodegradable polymer?
(a) HO—CH,—CH,—OH and

HOOC—@—COOH

(b) @—CH - CH, and CH,=CH— CH=CH,

(c) CH;=CH—CN and CH,=CH—CH=CH,
(d) HLON—CH,—COOH
and H,N— (CH,);— COOH

was found to be 210 ohm at 298 K, using a
conductivity cell of cell constant 0.66 cm™. The
equivalent conductance of solution is

(a) 314.28 mho cm® eq_1

(b) 3.14 mho cm? eq"l

(c) 314.28 mho™ cmzeq_]

(d) 3.14 mho™ cmzeq_]

Hydrolysis of one mole of peroxodisulphuric acid

produces

(a) two moles of sulphuric acid

(b) two moles of peroxomonosulphuric acid

(c) one mole of sulphuric acid and one mole of
peroxomonosulphuric acid

(d) one mole of sulphuric acid, one mole of
peroxomonosulphuric acid and one mole of
hydrogen peroxide.

A compound has molecular formula, C;H;,O. It
does not reduce Tollens’ or Fehling’s reagent, but
gives a crystalline derivative with 2, 4-dinitrophenyl
hydrazine. With alkali and I,, it gives yellow solid with
a medicinal odour. Clemmensen reduction converts
it to 2-methylpentane. The structural formula of the
compound is most likely to be

(a) 'CH;— COCH;—CH— (CH3)5

(b) CH;— CH,— CO— CH— (CH;),

(¢) CH;CH,CH,— CO— CH,CHj,4

(d) (CH;3),— CH— CO— CH— (CHj),

An organic compound with the molecular formula
C3H5N, on acidic hydrolysis forms an acid which
reduces Fehling’s solution. The compound can be
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10.

11.

(a) ethanenitrile
(c) ethoxyethane

(b) iso-cyanoethane
(d) propanenitrile.

The edge length of face centred cubic unit cell is
508 pm. If the radius of the cation is 110 pm, the
radius of the anion is
(a) 144 pm
(c) 628 pm

(b) 288 pm
(d) 398 pm.

Absolute alcohol (100% ethanol) are prepared from
rectified spirit (95% ethanol) by mixing a suitable
amount of and subjected to fractional

distillation (azeotropic distillation).

(a) toluene
(c) methanol

(b) o-xylene
(d) benzene

When white light is passed through a colloidal
solution containing fine suspended particles of
gold, then the scattered light seen in a direction
different from that of the incident light is

(a) yellow coloured (b) blue coloured

(c) green coloured (d) red coloured.

An element of 3d-transition series shows two

oxidation states x and y that differ by two units then

(a) compounds in oxidation state x are ionic if x > y

(b) compounds in oxidation state x are ionicif x < y

(c) oxidation state has no relation to the nature of bond

(d) compounds in oxidation state y are covalent if
y > X.

. The reaction, X ——> product, follows first order

the concentration of

In 40 minutes,

kinetics.

X changes from 0.1 M to 0.025 M, then rate of
reaction, when concentration of X is 0.01 M, is

(a) 1.73 x 10~ M/min

(b) 3.47 x 10~ M/min

(c) 3.47 x 10~* M/min

(d) 1.73 x 10~ M/min.

Assertion & Reason Type

Directions : In the following questions, a statement of assertion
is followed by a statement of reason. Mark the correct choice

as .

14,

If both assertion and reason are true and reason is the
correct explanation of assertion.

If both assertion and reason are true but reason is not
the correct explanation of assertion.

If assertion is true but reason is false.

If both assertion and reason are false.

. Assertion: The [Ni(en);]Cl, (en =ethylenediamine)

has lower stability than [Ni(NHj3)4]CL.
Reason : In [Ni(en);]Cl, the geometry of Ni is
trigonal bipyramidal.

Assertion : Glycine exists as zwitter ion but o-and
p-amino benzoic acid do not.

Reason : Due to the presence of -NH, and -COOH
groups within the same molecule, they neutralise
each other and hence ci-amino acids exist as dipolar
lons or zwitter ions.

. Assertion : Hydrometallurgy involves dissolving

CBSE Class-12
Chemistry Paper 2020

Analvsis
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the ore in a suitable reagent followed by precipitation
of the metal by a more electropositive metal.
Reason : Copper is extracted by hydrometallurgy.

JEE MAIN / ADVANCED

16.

17.

18.

19.

20.

Only One Option Correct Type

A 3.42% (mass/vol.) solution of cane sugar is isotonic

with a 5.96% (mass/vol.) solution of raffinose. The
molecular mass of raffinose is

(a) 59.6 (b) 596
(¢) 5.96 (d) 5960
Under the same reaction conditions, initial

concentration of 1.386 mol dm™ of a substance
becomes half in 40 seconds and 20 seconds through
first order and zero order Kkinetics, respectively.
Ratio (k,/k,) of the rate constant for first order (k;)
and zero order (k;) of the reactions is

(a) 0.5 mol™ dm’ (b) 1.0 mol dm™>
(¢) 1.5moldm™ (d) 2.0 mol™! dm’

A coordination complex of type MX,Y, (M-metal
ion; X, Y-monodentate ligands), can have either
a tetrahedral or a square planar geometry. The
maximum number of possible isomers in these two
cases are respectively
(a) 1and?2

(c) 1and 3

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

Predict the direction of migration of following
tripeptide at pH 6.
Lys - Gly - Glu;
[Lys =H,N—(CH,),— CH—COOH,

|

NH,
Gly = H,N—CH,— COOH,

NH,

(b) Anodal
(d) Unpredictable

More than One Options Correct Type

(a) Cathodal
(c) Stationary

When O, is adsorbed on a metallic surface, electron
transfer occurs from the metal to O,. The true
statement(s) regarding this adsorption are

(a) O, is physisorbed

(b) heat is released

21.

22,

Z3.

24.

25.

(c) occupancy of %, of O, is increased
(d) bond length of O, is increased.

Aryl halides are less reactive towards nucleophilic
substitution reaction as compared to alkyl halides
due to

(a) the formation of less stable carbonium ion

(b) resonance stabilisation

(c) the inductive effect

(d) sp*-hybridised carbon attached to the halogen.

Which of the following statements are correct?

(a) Anacidified solution of potassium permanganate
oxidizes nitric oxide to nitrate ion.

The reaction, 2HNO; + NO — 3NO, + H,O
completely moves in the forward direction with
conc. HNOs;.

The action of conc. HNO; on metals produces
NO, because the equilibrium of the reaction,
2HNO; + NO = 3NO, + H,0 lies far
towards the right.

The action of dilute HNO; on metals produces

NO because of the reaction,
HNO3 + NO # 3N02 + Hzo

(b)

(c)

(d)

Which of the following statements are correct about
the reaction sequence given below?

O
—’

HCN Sn + HCI

Traces of KOH

HNO,

> (A) > (B) > (C)

(a) Intheformation of (C) from (B), ring expansion
takes place.

(b) The product (C) is cyclopentanone.

(c) The product (C) is o, P-unsaturated cyclo-
pentanone,

(d) Conversion of (A) to (B) can also be carried out
with LiAIH,.

Numerical / Integer Type

A metal ‘X’ crystallises in a unit cell in which the
radius of atom (r) is related to edge of unit cell (a)
as r = 0.3535 a. The total number of atoms present
per unit cell is

How many of the following substances are more
acidic than phenol?

o-Cresol, m-cresol, p-cresol, water, methyl alcohol,
ethyl alcohol, 2,4-dimethylphenol, p-ethylphenol,
dimethylcarbinol
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26.

27.

28.

An alloy of Pb-Ag weighing 1.08 g was dissolved in Matrix Match Type

dilute HNOj3; and the volume made to 100 mL. A 29, Match the List I with List II and select the correct

silver electrode was dipped in the solution and EMF answer using the codes given below the lists :

of the cell set up was List I List II

Pt(s), Hy|H" (1 M)|| Ag” (4| Ag(s) (Equimolar solute) (Osmotic pressure
ratio)

0.62 V. The percentage of Ag in the alloy is

[E2. = 0.80 V, 2.303 RT/F = 0.06 at 25 °C] P. Glucose, NaCl, MgCl, 1. 2:3:3
) Qi NHCI, MgClz, K2804 2. 1:08:1
Comprehension Type

R. A12(504)3, N33P04, 3 1: .2 : 3
Synthetic tranquilizers are mostly barbituric acid K,[Fe(CN)¢]
derivatives while, other tranquilizers are not S. Urea, glucose, fructose 4. 1:1:1
barbituric acid derivatives. Opium alkaloids such P Q R S
as morphine and codeine are powerful analgesics @1 2 3 4
(reduce pain). Drugs which are used to cure diseases b)2 3 1 4

2 1 =

caused by microbes are called antimicrobials. EZ)) 3 1 9 z

These may be either sulphadrugs or they may be
30. Match the List I with List II and select the correct

antibiotics. Antibiotics which inhibit the growth of . . ,
answer using the codes given below the lists :

microbes are called bacteriostatic while others which

List I List II
kill the microbes are called bactericidal antibiotics. (Compound/element) (Uses)
Among the following the narcotic analgesic is P. Individual lanthanoid 1. Production of
(a) heroin oxide alloys
() ibiprofei Q. Lanthanoid 2. Television screen
R. Mischmetal 3. Petroleum cracking
(c) naproxen
N S. Mixed oxides of 4. Produce bullets,
(d) aspirin. lanthanoids shell and lighter
The bactericidal and bacteriostatic antibiotics flint.
respectively are P Q R S
R _ (a) 1 2 3 4
(a) penicillin, ofloxacin
(b) 2 1 4 3
(b) erythromycin, tetracycline @4 3 1 2
(c) penicillin, chloramphenicol @3 2 4 1
(d) tetracycline and penicillin. P

Keys are published in this issue. Search now! ©

SELF CHECK /

Check your score! If your score is

> 90% ‘ EXCELLENT WORK ! You are well prepared to take the challenge of final exam.
No. of questions attempted ...... ﬁ-fS“?u1 GOOD WORK ! You can score good in the final exam.
No. of questions correct ... 714-60% ‘ SATISFACTORY ! You need to score more next time,
Marks scored in percentage  ...... < 60% ‘ NOT SATISFACTORY! Revise thoroughly and strengthen your concepts.

60

CHEMISTRY TODAY | MAY ‘20



YU ASK
WE ANSWER

Do you have a question that you just can't get answered?

Use the vast expertise of our MTG team to get to the bottom
of the question. From the serious to the silly, the controversial
to the trivial, the team will tackle the questions, easy and tough.

The best questions and their solutions will be printed in this
column each month.

1. Why radiation is harmful for humans?

Ans. Radiations are harmful or not, depend on the
following points :

How it is used?

How strong it is?

How often a person is exposed?
«  What type of exposure occurs?

How long exposure last?
Radiations are harmful because when they collide
with molecules in living cells they can damage them.
If the DNA in the nucleus of a cell is damaged, the cell
may become cancerous. Then cell goes out of control,
divides rapidly and causes serious health problems.
The greater the dose of radiation a cell get, the greater
the chance that the cell will become cancerous.
However, very high doses of radiation can kill the cell
completely. If use smartly, this property of radiations
can be used to kill cancer cells and also harmful
bacteria and other micro-organisms.

2.  Why chlorine is deactivating but ortho, para
directing group?

Ans. Chlorine shows —I effect as well as has three lone
pairs of electrons. These three electron pairs can cause
resonance in benzene ring. Chlorine withdraws electrons
through inductive effect, thus it deactivates the ring.

(Attack at ortho
position)

(Attack at meta
position)

(Attack at para
position)

The intermediate carbocation can be stabilised by
resonance when the attack is on ortho or para position,
thus chlorine is ortho, para directing group.

2. The

distribution graphs of orbitals start more or less near

probability density and probability
r = 0 whether it is 2s or 1s or 2p. But 2p or 2s is not
near the nucleus. So, how can the graphs start from near
r = 07 Does the graphs mean that the orbitals are

merging at nucleus?

orbital

from

Ans. Every
has

nucleus itself, however,

origin

probability of finding

the electron decrease

around nucleus as

3s

value of #n increase

but it could

zero. In this plot of
electron probability as

not be

Electron probability (‘V2r?)

Distance from nucleus (r)

a function of distance from the nucleus (r) in all
directions (radial probability), the most probable radius
increases as n increases, but the 2s and 3s orbitals have

regions of significant electron probability at small values
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